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PREFACE 


In  thepreface  to  the  preceding  volume  of  this  compilation  it  was 
mentioned  that  the  plan  of  arrangement  was  being  changed  from  alpha¬ 
betical  in  accordance  with  the  English  names  of  the  compounds,  toalpha- 
betical  in  accordance  with  the  symbols  of  the  elements.  The  chemical 
composition  was  thus  made  the  basis  of  the  arrangement  instead  of  the 

names  by  which  the  compounds  are  known. 

In  this  second  volume  a  purely  chemical  classification  has  likewise 
been  adopted.  It  consists  in  arranging  the  compounds  in  accordance  with 
their  increasing  content  of  carbon,  hydrogen  and  oxygen.  In  this  way 
the  position  of  each  one  is  exactly  fixed  by  its  empirical  formula  and 
the  uncertainty  is  avoided  of  choosing  the  best  classifying-  name  from 
the  several  by  which  many  organic  compounds  can  be  correctly  designated. 


The  disadvantage  of  this  plan  is  that  empirical  formulae  are  difficult 
to  remember  and  hence  are  not  easy  to  use  for  identifying  compounds  of 
carbon.  To  compensate  for  this  deficiency  and  provide  an  additional 
means  of  locatirig  desired  results,  a  cross  reference  name  index  has  been 
placed  at  the  end  of  the  volume. 

In  spite  of  the  considerable  progress  which  has  been  made  in  recent 
years  in  perfecting  the  rules  for  naming  and  representing  the  structural 
formulae  of  organic  compounds,  an  entirely  satisfactory  system  of  their 
classification  has  still  not  been  perfected.  One  of  the  best  of  those 
based  upon  nomenclature,  is  that  used  by  Dr.  Austin  M.  Patterson  in  his 
table  of  Physical  Constants  of  Organic  Compounds,  published  on' pages 
484-747  of  the  20t h  Edition  of  the  Handbook  of  Chemistry  and  Physics, 
1935,  (Chemical  Rubber  Publishing  Co.,  Cleveland,  Ohio.)  It  is  a  plea¬ 
sure  to  acknowledge  the  aid  this  table  has  been  as  a  guide  in  selecting 
the  preferred  names  and  formulae  of  the  compounds  included  in  the  present 
compilation.  It  has  also  been  especially  helpful  in  tracing  the  identity 
of  compounds  which  have  been  referred  to  only  by  name  in  many  of  the 
original  papers  in  which  solubility  results  are  given. 

Although  in  most  cases  the  name  may  be  a  sufficient  identification, 
language  differences  and  nomenclature  revisions  often  add  greatly  to  the 
difficulty  of  tracing  the  formula  corresponding  to  a  given  name.  The 
failure  to  record  the  structural  formula  as  well  as  to  specify  the  exact 

terms  in  which  the  results  are  expressed,  may  render  the  most  careful 
work  of  little  value. 

Furthermore,  results  are  often  reported  only  in  terms  selected  to 
demonstrate  some  theoretical  relationship  and  insufficient  details  are 
gtven  to  permit  their  recalculation  to  the  original  basis  upon  which 


they  were  determined.  This  limits  the  use  which  might  be  made  of  them  in 
the  solution  of  other  problems.  It  would  indeed  be  a  great  advantage  if 
the  structural  formula  was  given  at  least  one  time  in  every  paper  and 


the  original  numerical  values  in  which  the  determinations  were  made, 
recorded  in  every  case. 

As  in  all  previous  editions  of  this  compilation  the  question  of  where 
to  draw  the  line  in  regard  to  results  which  are  of  sufficient  interest  to 
be  included  has  been  a  difficult  problem.  The  published  results  vary 
from  the  most  accurate  quantitative  studies  to  simple  observations  of 
approximate  solubilities  under  loosely  controlled  conditions.  These 
latter  are  usually  given  in  connection  with  descriptions  of  the  prepara¬ 
tion  and  properties  of  organic  compounds  <md  are  thus  very  widely  scat¬ 
tered  in  the  literature.  They  have  for  the  most  part  been  incorporated 
in  the  descriptions  of  organic  compounds  given  in  Beilstein  and  other 
compendia.  To  have  included  them  in  this  volume  would  have  amounted  to 
republication  of  information  usually  sought  and  easily  found  elsewhere. 
In  general,  therefore,  it  may  be  said  that  the  present  compilation  is 
confined  to  results  taken  from  original  papers  and  having  an  interest 
from  the  quantitative  solubility  standpoint. 

Solutions  are  in  all  cases  mixtures  from  which  the  constituents  can¬ 
not  be  separated  mechanically.  Solubilities  express  the  amounts  beyond 
which  a  given  compound  will  not  mix  with  one  or  more  other  compounds 
under  fixed  conditions.  Due  to  the  several  states  in  which  matter 
exists,  solubilities  may  be  of  quite  varied  character.  In  general,  how¬ 
ever,  the  ordinary  conception  of  solubility  is  limited  to  only  a  few  of 
the  numerous  variations  which  are  possible.  It  will  probably  be  a  sur¬ 
prise  to  some  that  so  much  space  has  been  given  in  the  present  volume  to 
freezing-points.  They  are,  however,  one  of  the  most  universal  examples 
of  quantitative  solubility  data.  They  differ  from  what  is  usually  looked 
upon  as  solubility,  in  that  the  end  point  is  reached  in  a  different 
manner.  Thus  a  mixture  of  two  compounds  rendered  liquid  by  elevation  of 
temperature ,  on  gradually  being  cooled  will  reach  a  point,  called  the 
freezing-point ,  at  which  one  or  the  other  of  the  constituents  will  sep¬ 
arate  as  a  solid.  This  point  represents  the  solubility  of  one  compound 
in  the  other.  The  method  involved  differs  principally  from  that  or 
narily  employed  for  solubility  determinations  in  that  the  composition  o 
the  mixture  remains  constant  while  the  saturation  temperature  is  eing 

approached,  instead  of  the  reverse  procedure.  freez- 

A  very  large  number  of  solubility  determinations  made  by  the  frees 

ing  point  method  are  available,  but  for  the  most  part  the, -re  not  o 
general  interest  as  the  results  of  the  determinations  made  b y  h e  more 
familiar  methods.  Therefore,  references  only  to  such  S  ■ 

since  in  all  cases  each  of  the  two  or  more  compounds  involved  in 


freezing-point  may  be  the  solute,  references  to  each  constituent  are 
needed.  In  previous  editions  each  system  was  recorded  only  under  the 
name  of  that  constituent  the  initial  of  which  came  first  in  the  alpha¬ 
bet,  and  the  name  of  the  other  constituent  was  given  in  the  index.  In 
the  present  volume  an  attempt  has  been  made  to  record  every  system  under 
the  name  of  each  of  the  constituents  of  which  it  is  composed.  Thus,  in 
the  case  of  all  but  a  few  of  the  more  complex  ones,  there  are  assembled 
under  every  compound  for  which  data  are  available,  the  names  of  all 
other  compounds  with  which  its  freezing-point  has  been  determined. 

As  in  the  case  of  the  preceding  volume  the  text  of  the  present  one 
has  been  prepared  for  planographic  reproduction  by  combining  the  new 
data,  typewritten  on  a  "Varityper"  and  photographically  reduced,  with 
those  tables  of  the  previous  editions  which  have  not  been  superseded  by 
more  accurate  determinations.  The  result  leaves  much  to  be  desired  from 
the  point  of  view  of  typography,  but,  as  in  the  case  of  the  previous 
volume,  this  method  was  the  only  one  of  which  the  cost  was  not  prohibi¬ 
tive.  The  main  purpose  has  been  to  secure  clearness,  even  at  the  expense 
of  monotonous  repetitions  and  uniformity  of  appearance.  In  view  of  the 
large  numbers  of  results  which  have  been  collected  and  systematically 
arranged  it  can  hardly  be  expected  that  complete  freedom  from  typograph¬ 
ical  and  other  errors  has  been  attained.  The  best  that  can  be  hoped  is 

that  very  few  of  the  errors  which  will  inevitably  be  found  will  be  of  a 
misleading  character. 

Washington,  D.  C.,  September  1,  1941. 
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ABBREVIATIONS 

Most  of  the  following  abbreviations  will  be  found  written  both  with  canitals 
and  without. 


[cc\d-  —  Specific  Rotation, 
abs.  —  Absolute. 

abs.  coef.  —  Absorption  Coefficient. 

alcohol.  —  Ethyl  Alcohol. 

amt(s).  —  Amount(s). 

anhy.  —  Anhydrous. 

aq.  —  Aqueous. 

atm(s).  —  Atmosphere(s). 

at.  wt.  —  Atomic  Weight. 

b.-pt.  —  Boiling-point. 

C.  —  Centigrade, 
calc.  —  Calculate(ed). 
cc.  —  Cubic  Centimeter(s). 
cm.  —  Centimeter(s). 
coef.  —  Coefficient, 
com.  —  Commercial, 
compd.  —  Compound, 
cone.  —  Concentration,  Concentrated, 
cond.  —  Conductivity, 
const.  —  Constant, 
cor.  —  Corrected, 
crit.  —  Critical, 
cryo.  —  Cryohydric. 
cryst.  —  Crystalline. 
d.  —  Dextro  (in  connection  with  the 
name  of  an  optically  active  com¬ 
pound). 

d.  —  Density  (dis  —  Specific  Gravity 
at  1 8°,  referred  to  water  at  4°; 
at  200  referred  to  water  at  20°). 
decomp.  —  Decomposition, 
dif.  —  Different, 
dil.  —  Dilute. 

dist.  coef.  —  Distribution  Coefficient. 

ed.  —  Edition. 

elec.  —  Electric(al). 

equil.  —  Equilibrium. 

equiv.  —  Eq  ui  valent  (s). 

eutec.  —  Eutectic. 

F.  —  Fahrenheit. 

f. -pt.  —  Freezing-point. 

g. ,  gm.,  gms.  —  Gram(s). 

gm.  mol.  —  Gram  Molecule(s). 

G.  M.  — Gram  Molecule(s). 
hr(s).  —  Hour(s). 

i.  —  (d  +  l)  Inactive  (in  connection 
with  the  name  of  an  optically  active 
compound.) 


inorg.  —  Inorganic, 
insol.  —  Insoluble. 

I-  —  Laevo  (in  connection  with  the 
name  of  an  optically  active  com¬ 
pound). 

kg.  kgm.  —  Kilogram (s). 

l.  —  Liter(s). 

mm.  —  Millimeter(s) 

m.  —  Meta. 

max.  —  Maximum, 
mg.,  mgm.  —  Milligram(s). 
mol(s).  —  Molecule(s),  Molecular, 
mol.  wt.  —  Molecular  Weight, 
millimol.  —  Milligram  Molecule. 

m. -pt.  —  Melting-point. 

n.  —  Normal  (gm.  equiv.  per  1.). 

N.  —  Normal  (used  rarely). 

O.  —  Ortho, 
ord.  —  Ordinary, 
org.  —  Organic, 
p.  —  Page. 

p.  —  Para, 
pet.  —  Petroleum, 
ppt.  —  Precipitate, 
pt.  —  Point. 

quad.  pt.  —  Quadruple  Point, 
qual.  —  Qualitative, 
sapon.  —  Saponification, 
sat.  —  Saturated. 
sol(s).  —  Solution  (s). 

sp.  gr.  —  Specific  Gravity  (Density). 

sq.  cm.  —  Square  Centimeter. 
s.  —  Symmetrical. 

sym.  —  Symmetrical. 

|f.  _  Temperature,  Centigrade  Scale. 
temp(s).  —  Temperature  (s). 
tr.  pt.  —  Transition  Point. 
vol(s).  —  Volume(s). 
undissoc.  —  Undissociated. 

U  p  _  u.  S.  Pharmacopoeia. 

wt.  —  Weight. 

00  —  Infinity. 

.io-2,  .io-6,  etc.,  following  a  result 
means  that  the  decimal  point  is  to  be 
moved  as  many  places  to  the  left  as 
indicated  by  the  minus  exponent. 
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CARBON  Tetra  BROMIDE  CBr4- 

Solubility  op  Carbon  Tetrabromide  in  Water. 

(Gross  and  Saylor,  1931.) 


The  saturated  solution  was  prepared  by  shaking  in  a  thermostat  and 
analyzed  by  means  of  an  interferometer. 

100  gms.  Hg0  dissolve  0.024  gm.  CBr4  at  30°. 

Results  for  the  fusion  and  transformation  points  of  mixtures  of  CBr  4 
CC14  are  given  in  the  form  of  a  diagram  by  Sohier,  1931.  The  determina¬ 
tions  were  made  by  recording  with  a  thermocouple  the  temperature  changes 
at  regular  intervals  during  the  cooling  and  the  heating  of  known  mixtures 
of  the  two  compounds.  The  curves  for  both  fusion  and  transformation  de- 
cend  continuously  from  the  fusion  and  transformation  points  of  CBr  to 
those  of  CC14,  At  concentrations  of  CBr4  greater  than  75%  decomposition 
prevented  direct  determinations  of  the  fusion  points. 

Results  are  also  given  for  the  distribution  of  CCl  between  aqueous 
70$  CH  OH  solution  and  mixed  crystals  of  CBr  +  CCl  .  In  connection  with 
these  determinations  an  analytical  method  for  determining  the  halogens  in 
presence  of  each  other  is  described. 


tho  St?dies.of  thls  system  directed  particularly  toward  determining 

bJ  VprItCUlfr  S1ZC  °f  £h<?  “  PolymorPl'ic  form  of  these  compounds  are  given 

vLlr  n  eV9?4-  ReSUltS  f°r  the  distribution  between  the  saturl  Id 
vapor  phase  and  mixed  crystals  of  CBr  +  CCl  -  rated 


given 


4,  containing  20%  of  CC14  are 


Fusion-points 

p  Mixtures  op  Carbon  Tetrabromide 
and  Chloroporm. 

(Verstraete,  1934.) 

t° 

(*8.  CBr4 

P«r  100  @ns. 
mixture 

t° 

Chs.  CBr4 
per  100  gms. 
mixture 

t° 

Ob  4  CBr4 

Per  100  gras. 

mixture 

92.3 

39.7 

28.4 

18. b 

100. 

85.35 

77.25 

69.50 

6.7 

0.4 

“14.  4 
“32.0 

60.73 

57-07 

46.28 

35.03 

“40.55  30.05 

"49-4  25.59 

“63.7  ( Eutec) iq#  3 
"63«  3  0.0 

Fusion- points  op  Mixtures  op  Carbon  Tetrabromii 
anb  Pentachlor ethane. 

(Verstraete,  1934., 


to  ***8.  cBr4  per 

100  gins,  mixture 

92*3  100 

^8*6  87.29 

42>?  80.77 

26,6  69.06 


13.0 

0.2 

“13-6 

■23.7 


0«s.  CBr4  per 
100  a»s.  mixture 


0»s.  CBr4  per 
100  gms.  mixture 


57.51 

48.23 

40.55 

34.26 


“36. 5( Eutec) 25.48 
~32,°  12.10 
‘29-5  0.0 
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CARBON  Tetra  CHLORIDE  CCI,  (See  also  Vol.  I,  p.  214  and  p.  58„| 

Solubility  of  Carbon  Tetrachloridb  in  Water. 

(Gross,  1929;  Gross  and  Saylor,  1931.) 


fas.  CCi  per 

4 

Om.  Mol.  CCl4  per 

1000  gms.  HgO 

1000  gms.  HgO 

15 

0.77 

0.0050 

25 

0.77 

0.0050 

30 

0.8l 

0.0053 

28.5 

0.13  (Clifford,  1921. ) 

The  saturated  solution  was  prepared  by  shaking  in  a  thermostat  and 
analyzed  by  means  of  an  interferometer. 


Solubility  of  Water  in  Carbon  Tetrachloride.  (See  also  Vol.  I,  p.  584) 

(Rosenbaum  and  Walton,  1930.) 


fas.  h?0  per  t 
100  gms.  CC14 


fas.  Hg0  per 
100  gms.  CCl4 


10 

0.00711 

30 

20 

0.00844 

40 

24 

0.010  (Clifford,  1921.) 

50 

0.0109 

0.0152 

0.0237 


Solubility  of  Carbon  Tetrachloride  in  Aqueous  Salt  Solutions. 

(0ros8,  1929.) 


Solvent 


Qrs.  CCl4  per 
1000  gms.  H?0 


Aq.  0.5  normal  KCl 
Aq.  0.5  normal  MgS04 


25  0.65 

25  0 . 48 


Reciprocal  Solubility  of  Carbon  Tetrachloride, 
Water  and  Alkyl  Acids  at  250. 

(Smith  and  Berman,  1937.) 


The  determinations  were  made  by  titrating  mixtures  of  two  of  the 
components  with  the  third  until  homogenity  resulted  or  a  permanent 
cloud  separated. 

Results  for  mixtures  containing: 


Formic  Acid 


On.  Mol.  Percent 


'  CC14 

HCOOH 

"20 

0.01 

0.0 

99.9 

0.15 

0 

• 

0 

60.0 

0.30 

49.0 

51.0 

0.40 

55.0 

44.0 

0.60 

63.0 

36.0 

0 

• 

0 

0 

74.0 

24.0 

2.2 

94.0 

3-9 

2.7 

97.3 

0 .0 

91.2 

8.8 

0.0 

99.9 

0.0 

0.1 

Aceti 


Om.  Mol.  Percent 

- - 


CCI 

4 

CH^COOH 

«2°' 

0.01 

0 

99.9 

0.3 

5.2 

94-5 

0.3 

9.5 

90 

0 . 4 

14.4 

85 

0.4 

20.0 

79 

0.5 

28.0 

72 

2.4 

46.O 

52 

5.2 

54.0 

41 

9.2 

58.0 

33 

Acid 


fa. 

Mol.  Percent 

'  CC14  “ 

C  H,COOH 

H2°  ‘ 

11.4 

58 

33 

15*0 

58 

27 

23 

57 

20 

27 

55 

• 

00 

rH 

32 

53 

15 

48 

44 

8.0 

55 

31 

6.2 

61 

34 

4.4 

69 

29 

1.9 

99.9 

0 

0.1 
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CABBON  Tetra  CHLOR1DF 

Reciprocal  Solubility  of  Carbon  Tetrachloride,  Water  and 


Alkyl  Acids  at  25  • 

Results  for  Mixtures  containing: 

Propionic  Acid  n  Butyric  Acid 


l Con. ) 


Am.  Mol.  .Percent 


C°l4  Cj>H5C00H 


O.Ol 

0.2 

0.5 

1.5 

5.0 

13 

17 

31 


0.0 

5.7 

19 

26 

33 

40 

44 

47 


V 

99.0 

94 

80 

72 

62 

47 

39 

22 


/" 


On.  Mol.  Percent 

_ /S_ 


n  Valeric  Acid 


On.  Mol,  Percent 


CC1 

0.01 

0.1 

1.4 

4.8 

7.7 

15 

28 

45 


^7 


OOOH 


0. 

4. 

22 

35 

40 

50 

51 

47 


HP° 

99.9 

95 

76 

60 

52 

35 

21 

7.7 


/- 


ca, 

0.01 

0. 

0. 

7.1 

17 

24 

40 

73 


C4HgC00H 


HP° 


"\ 


0  . 
0. 
50. 
58 
62 
61 
57 
26 


695 

5 


99.9 

99.3 

49.5 

35 

21 

15 

3-1 

0.6 


42 

46  12 

56 

39 

5-0 

99.9 

0  0.1 

49 

43  8.3 

59 

37 

4.  1 

55 

40  5.5 

64 

33 

3.0 

63 

35  2.4 

68 

30 

2.  1 

75 

25  0.1 

79 

21 

0.3 

99-9 

0  0.1 

99.9 

0 

0.1 

n  Caproic  Acid 

n  Heptylic  (Enanthic 

)  Acid 

am.  Mol..  Percent 

Qto< 

,  Mol.  Percent 

. 

7  cci4 

C5HUC00H 

H2° 

\  r 

C014 

c*  II, -OOOH 

6  12 

h2°  ' 

0.01 

0. 

99.9 

0.01 

0. 

99-99 

0. 

0 . 16 

99.84 

0. 

0.053 

99.95 

0. 

69.5 

30.5 

0. 

78.3 

21.7 

5.7 

73- 

21 

5.9 

80 

14.0 

14* 

72. 

14 

11. 

78 

11. 

22. 

68. 

9.5 

22* 

73 

5.2 

44 

53 

2.6 

29 

67 

4.2 

72 

28 

O.4 

38 

60 

2. 1 

99-9 

0 

0.  1 

69 

31 

0.3 

99.9 

0 

0 . 1 

Reciprocal  Solubility  of 

Carbon 

Tetrachloride, 

Water  and  Methyl  Alcohol 

(Sata  and  Nlwase,  1937.) 

The 

temperatures  were 

determined  at 

which  known  mixtures 

of  the  three 

components  were  homogenous,  opalescent 

.  and  cloudy. 

Percentage  composition  of  Mixture 

t°^of: 

CC1 

CH^DH  H 

p°  ^  ' 

Homogenel  ty 

Opalence 

Cloudiness  N 

95.2 

65.1 

65.0 

64.9 

82.78 

47.6 

30.5 

13*6 

0.99 

0.66 


32.7 

32.7 

32.6 

32.6 
16.56 

47.7 
61.1 
68.6 
49.51 

33.14 


2. 1 

2.2 

2.4 

2.5 
0.66 
4.7 
8.4 

17.8 

49.5 

66.86 


28.0  27.5  ~  22.5 
28.0  27.5  “  20.5 
34.0  33.0  -  31.0 


20.5 

18.5 
28.0 
30.0 

30.0 

30.0 

30.0 

30.0 

30.0 

30.0 


The  authors  also  give  results  showing  the  volumes  of  the  layers  formed 

when  increasing  amounts  of  methyl  alcohol  are  added  to  known  mixture^? 
carbon  tetrachloride  and  water.  mixtures  of 


C, 

CARBON  Tetra CHLORIDE 
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Miscibility  op  Carbon  Tetrachloride,  Water  and  Ethyl  Alcohol  at  o°. 

(Bonner,  1910.) 

Note.— The  determinations  were  made  by  gradually  adding  ethyl  alcohol 
to  mixtures  of  the  given  amounts  of  water  and  the  other  constituent  un¬ 
til  a  homogeneous  solution  was  obtained.  The  results  give  the  binodal 
curve  for  the  system.  The  author  also  determined  "tie  lines"  showing 
the  compositions  of  various  pairs  of  liquids  which  may  exist  in  equi¬ 
librium.  As  the  two  layers  approach  each  other  in  composition,  the  tie 
line  is  gradually  shortened  and  finally  reduced  to  a  point,  designated 
as  the  "plait  point"  of  the  binodal  curve.  This  point  is  indicated  by 
a  *  in  the  tables.  The  mixtures  above  and  below  the  *  correspond,  ac¬ 
cording  to  their  Sp.  Gr. ,  to  the  upper  and  lower  layers  of  the  system. 


Composition  of  Homogeneous  Mixtures 

Composition  of 

Homogeneous 

Mixtures 

'  Ons* 

Oma. 

Ckns. 

Sp.  Gr.  A 

'  Oma. 

Otas. 

Oma. 

Sp.  Gr.  N 

CCl 

4 

h2o 

W 

sat.  sol. 

CC14 

h20 

W* 

sat.  sol. 

0.961 

0.039 

0.224 

1.36 

0.60 

0.40 

0.94 

1.03 

0.928 

0.072 

0.347 

1.23 

0.499 

0.501 

1.04 

1.0 

*0.92 

0.08 

0.39 

— 

0.40 

0.60 

1.0 

0.97 

0.90 

0.10 

0.45 

1.20 

0.25 

0.75 

1.105 

0.95 

0.80 

0.20 

0.64 

1.15 

0.10 

0.90 

1.0 

O.92 

0.70 

0.30 

0.82 

1.07 

0.032 

0.968 

0.745 

0.93 

100  gms. 

Aq .  0.4 

normal 

Sodium  Oleate  Solution  ( 

=  10.8  gm 

.  Na  Oleate 

per  100  gms 

.  solution)  dissolve  6.65 

gms. 

CCl4  at 

20°.  (Smith,  1932.) 

Reciprocal  Solubility  op  Carbon  Tetrachloride  and  Sulfur  Dioxide. 

(Bond  and  Beach,  192a.) 


;°  of  complete 

Ctas.  CCl^  per 

t°  of  complete 

Gtas.  CCl  per 

4 

mlsclhlllty 

100  gms.  sat.  sol. 

miscibility 

100  gms.  sat.  sol. 

“37.2 

28.36 

-29 .8 

66 . 26 

-35.2 

31.66 

-33.57 

80.83 

-29.68 

49-93 

-34.9 

82.56 

-29.27 

58.19 

-39.8 

88.44 

-29.37 

58.98 

Fusion-points  of  Mixtures  of  Carbon  Tetrachloride  and  Chloroform. 

(Verstraete,  1934.) 


0  dna.  CCl^  per 

100  sns.  mixture 

-68.0  20.00 

-69.0  24.94 

-73.4  37.96 

-77.7(Eutec. >46.52 
Fusion-points  of  Mixtures 


,0 

das.  CC14  per 

Oma.  CCl^  per 

t 

100  gms.  mixture 

100  g»3«  mixture 

-73.1 

56.40 

-54.6 

82.76 

-67.8 

68.58 

-49.65 

87.59 

-63.05 

73.85 

-36 . 35 

94.38 

-58.3 

79.18 

-22. 9 

100.00 

of  Carbon  Tetrachloride  and  Pentachlor  Ethane. 
(Verstraete,  1934.) 


„  Qraa.  CCl  per 

r°  4 

100  gms.  mixture 

-37.2  10.66 

-43.4  17.48 

-49.8  27.82 

-55.4  39.41 


Gms.  cci.  per 
100  S"3*  mixture 

-62.8  46.75 

-66.5  55.02 

-68.4! Eutec. >58.33 
-63.75  63.21 


Qns.  CCl,,  per 
°  4 

100  gms-  mlzture 

-53.6  75.67 

-45.4  84.32 

-36.4  90.09 

-22.9  100.00 
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Distribution  of  Carbon  Tetrachloride  Between  Methyl  Alcohol 
and  Oil  of  Vaselinb  at  25°. 

(KoBakewltch,  1935.) 


to.  Mol.  CCI  per  1000  gust  a 
l  . .  .  * 

Vasellne(v) '  v 


/  CH^OHfa) 


to.  Mol.  CC14  per  1000  g*a.: 
/<»s0H(a)  Vasellne(v)  ' 


a 

v 


O.189  O.180  1.05  O.352  O.34O  I.04 

0*324  O.303  1.07  0.453  0.440  1.02 

The  author  also  gives  results  showing  the  effect  of  various  salts  upon 
the  above  distribution. 

Freezing-points  of  Mixtures  of  Carbon  Tetrachloride  and  Ethyl  Alcohol. 

(Wyatt,  1928.) 


-117*3 

-118.  ( Eutec.  ) 
-47. 6( tr.pt.  ) 
-22.8 


to.  Mol.  Percent 
of  CCl^  in  Blxcure 


0.0 

11.0 

44.6 

100.0 


Solid 

Phase 


CPH60H 

"  ♦  CC1  .(?)C  H  OH 
CC1  .(?)C*H  ohVcci 
cci  2  6  4 


au?htr,f"erainatirS.are  giYen  °nly  45  P°ints  on  the  diagram.  The 
so  gives  the  internal  molal  latent  heat  curve  of  the  system. 

Freezing-points  of  Mixtures  of  Carbon  Tetra  chloride  and  Ethyl  Ether. 

(Wyatt,  1929.) 


to.  Mol.  Percent 
of  CCl^  in  Mixture 


-116.2 

-118.5 

-122.5 

( Eutec. ) 

( Eutec. * ) 

0.0 

5*4 
12. 5 

-107* 

(tr. 

pt. ) 

18.0 

-86.5 

(m. 

Pt. ) 

-48.2 

( tr. 

pt. ) 

89.0 

~  22.8 

100.0 

Solid 

Phase 

<c2h  »  o 

"  *  2,C2HR,P°-CC1. 

2,C2H  )  O.CCl  H  )  J 

ic2H  6.CC1  *  1 6 

R‘2«  -i>  CCI 

cci  4 


cci 


4 

m  Metastable  Eutec. 


t°  ®11*  Hoi.  Percent 

°t  CC14  in  Mixture 

-83*6  0  . 

-90  (Eutec.  tr. )  l6‘, 

-86 ( ?) (m.  pt .(?))  3 

l!l  o  |JjtCC-  tr*?>  42.'o 
97*8  (tr.  pt.)  86 ml 


Solid 

Phase 


CH3OOOC.H 


5°3oC2H6.6ci4  or  2(CH,OOOC2H  ICO 

+  CCl  * 


Other  determinations  are  given  om 

eS“ltS  f°r  th'  he?,  cur^e  fall  g£!s  «  the  dWr«,. 

1  Cl0Se  t0  a  straight  line. 
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Mutual  Solubility  of  Benzene  and  Carbon  Tetrachloride. 
(Determined  by  the  synthetic  method.) 


(Baud,  1913.) 


t°. 

Gms.  C»H«  per  100 
Gms.  Mixture. 

V. 

Gms.  CnH«  per  100 
Gms.  Mixture. 

—  24.2 

O 

-40 

19-3 

-3° 

2.8 

-34 

24.2 

-40 

8-5 

-35  tr.  pt. 

31 

—  46.3Eutec.  12.9 

-30 

36 

Gms.  CnHe  per  100 

w  • 

Gms.  Mixture. 

—  20 

48 

—  IO 

64  .  I 

O 

85.3 

+  5- 

5  100 

Freezing-point  data  are  given  for  the  following  systems'. 


CC1 

4 


+ 

♦ 

+ 

+ 

♦ 

+ 

+ 

♦ 

♦ 


CHC1  (Timmermans,  1928I  Sameshima  and  Hiramatsu,  1934.) 

CH  :6HRr  ( Ethylene  bromide)  (Linhard,  1925.) 
x  1  C  H  Br  (Di  brom  Ethane)  (Timmermans,  1928.) 

(CHV06  (Acetone)  (Timmermans,  1928;  Wyatt,  1929.) 

CS  3  ?  (Timmermans,  1928.) 

C  §  (Linard,  1925;  Lauer  and  Stodola,  1934.) 

CeHCNH  (Timmermans,  1930.) 

C®H5N02  (Linard,  1925;  Hrynakowski  and  Szmyt,  1928.) 

C®H5  2  (Cyclohexane)  (Timmermans,  1928.) 
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TFT  CHLORO  MONO  FLURO  METHANE  CC1SF* 


Solubility  of  Trichloro  Monofluoro  Methane  in  Organic  Solvbnts  at  320. 

(Zellhoeffer,  1937;  Zellhoarfer.  Oopley  and  Marvel .  1938)1 


Sol ven  t 


ForniAa 


Ctas.  CCljF  per 
100  cc  solvent  at 
3C4  nan.  presaure(i) 


Carbitol  Acetate 

Di  ethyl  ether  of  tetra  ethylene  glycol 
Ethyl  ether  of  diethylene  glycol  acetate 
Di  methyl  ether  of  tetra  ethylene  glycol 
Di  ethyl  ether  of  di  ethylene  glycol 


C2HB0(CH2CHg0)2C0CH3 
C  „H  0  ( CH  ?CH  20 )  4C  „H 
C2Hb0(CH  CH Ol-COCfl, 
cO(CH2Ch,6).Ch3 

C„He0(Cn{,CHp,0)  2C2H5 


'2"  5" 


28.6 

21.6 
33.8(2) 
30.2(2) 
49*5(2) 


0 

(1)  Vapor  pressure  of  CCI3F  at  4*5  > 
364  mm  pressure  and  32. 2°* 


(2)  Gms.  per  100  gms.  solvent  at 
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DI  CHLORO  DI  FLUORO  METHANE  OCl^Fj,. 

SOHIBILITT  OF  DlCHLOFO  DlFLUOFO  MeTHANR  IN  ORGANIC  SOLVENTS  AT  32°- 
(Zellhoerfer.  1937;  Zellhoeffer,  Copley  and  Marvel,  19S8.) 


(*a.  CClgFg  per 

Solvent  Pbmila  100  cc  solvent  at 

0693  ■»  preasurefi) 


Carbitol  Acetate  C2Hs0(CH2CH20)200CH3  25.8 
Carbitol  ethyl  ether  C2HgO( CH2CH20) 2C2Hg  38.0 
Di  ethyl  ether  of  tetra  ethylene  glycol  CgH50( CH2CH20) 4C2Hg  25.8 
Carbitol  methoxy  acetate  C2H60(CHgCHg0)  gCOCf^XJi^ib .  2 
4-Methyl  -2  pentanol  acetate  (CHS ) gCHC^CHlOOOCHgJ  0^52.0 


2,3  Difl'  ethoxy-£-ethoxy  dioxane  19.6 

y,y'  Di  chloro-n  -  propyl  ether  (ClCH?CHgCHg )g0  22.0 

Di  chloro  iso  propyl  ether  (C3R.C1)80  25.8 

wFluoro  naphthalene  C1QH  F  23.6 

Tri  chloro  benzene  CeHsUls  20.4 

Ethyl  ether  or  di  ethylene  glycolacetate  C  H50(CH2CR20)200CHs  26.7(2) 

Di  methyl  ether  or  tetra  ethylene  glycol  CRs0(  CHgCH.,0)  4CH3  21.5(2) 

Di  ethyl  ether  or  di  etnylene  glycol  C2Hb0(CH2CH20)2C2H6  45.8(2) 


(1)  Vapor  pressure  of  CCl^  at  4.5°;  (2)  Gins,  per  100  gms.  solvent  at 
2693  mm.  pressure  and  32. 20. 


TETRACHLORO  ETHYLENE 


CC12:CC12. 


chloro*ethaoe* (C  n*n  f°r  mi  xtur”  0,Tt"racMo1'0  ethylene  and  tetra 
1931  are  8iven  by  Timmermans  and  Mme.  Vesselovsky, 


DICHLORO  TETRAFLUORO  ETHANE  C  Cl  F 

2  2  4* 


Solubility  or  Dicblono  Tbt.abluobo  Ethane  in  O.oanic  Solvents 

(Zellhoeffer,  1937;  Zellhoeffer,  Copley  and  Marvel.  1930.) 


AT 


32" 


Solvent 


Formula 


Carbitol  acetate 
Di  eethyl  ether  of  tetraethylene  glycol  Ch"§?CH "cH ”o? ’ CH00" * 

(1)  Vapor  pressure  of  C.C1  F  at  4 

(2)  Gms.  per  100  gms.  solventV  « 

cm  at  7B6  mm  pressure  and  32. 20. 


100  cc  solvent  at 
786  ■■  pressure  (ij 


16.2 

13.8 

15.5(2) 

12.0(2) 

30.0(2) 
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TRICHLORO  TRIFLUORO  ETHANE  CCl  F  . 

2  3  3 

Solubility  of  Trichloro  Trifluoro  Ethane  in  Organic  Solvbnts  at  32. 2°. 

(Zellhoeffer,  Copley  and  Marvel,  1938.) 


Solvent 


Oku  a.  C  Cl  F  per 
Formula  2  33 

100  ®»s.  aolvent(i) 


Ethyl  ether  of  di  ethylene  glycol  acetate  C2H50(CH2CH20)2C0CH3  33.0 

Di  methyl  ether  of  tetra  ethylene  glycol  CH30(CH2CH20)4CH3  27.5 

Di  ethyl  ether  of  di  ethylene  glycol  C2H50( CHgCH20) 2C?H5  46.5 

(1)  At  a  pressure  of  C  Cl  F  corresponding  to  its  vapor  pressure  at  4.50. 

a  3  3 

CHLOROPICRIN  (Trichloronitromethane)  CCI3NO,. 

Reciprocal  Solubility  of  Chloropicrin  and  Water.  ( Thompson  and  Black,  1920.) 

Chloropicrin  was  shaken  with  a  large  amount  of  water  to  form  an  emulsion. 
The  mixture  was  allowed  to  stand  3  days  at  room  temperature  and  then  maintained 
at  25°  for  6  hours.  The  chlorine  in  100  cc.  of  the  solution  was  determined.  A 
similar  experiment  was  made  at  o°.  For  the  75"  result  the  solution  sat.  at  o'»  waw 
kept  2  days  in  a  thermostat  at  75°. 

r  .  0".  25°.  73°. 

Gms.  CGI3NO0  per  ioocc.  H>  0 .  0.2272  0.1621  0.1141 

For  the  determination  of  the  solubility  of  water  in  chloropicrin,  a  small  amount 
of  water  was  dissolved  in  a  large  amount  of  chloropicrin  and  Che  mixture  slowly 
cooled  untill  a  white  cloud  appeared.  The  temperature  was  then  slowly  raised 
untill  clearing  occurred.  The  average  of  the  temperature  of  clouding  and  of  clearing 
was  taken  as"  the  temperature  of  solubility. 

3>*.  30°.  41°.  48°.  50°.  8.  55*. 

Gms.  H20  per  loogms.  CCi3NO>!  o.ioo3  o.n85  o.i243  0.1647  o.i853  0.2265 
Freezing-point  data  for  mixtures  of  chloropicrin  and  nitrogen  peroxide  are  given 

by  Pascal,  1923.  ,  .  . 

Results  for  mixtures  of  chloropicrin  and  tetra  nttro  methyl  aniline 

are  given  by  Jefremow  and  Ti  chomi  rowa,  1928. 

» 

PHOSGENE  (Carbonyl  Chloride)  C0C12.  (See  also  Vol.  I*  P-  237.) 

Vapor  Pressures  of  Mixtures  of  Phosgene  and  Various  Solvents. 

(Klrelew,  Kaplan  and  Wasnewa,  1936.) 

Instead  of  the  direct  method  used  by  Atkinson,  Hey cock  and  Pope,  1920 
anc^Baskerville  and  C*hen,  for  the  solubility  of  Ph°^ne  | 

various  solvents  (See  Volume  I,  p.  237.)  the  authors  made  determina 
tions  of  the  differences  in  pressure  of  mixtures  of  phosgene  and  various 

solvents  at  several  temperatures. 


Results  at  -150  for  mixtures  of  Phosgene  and^ 
DiChloro  Ethane,  CgH4Clg 


Wt.  * 

Total 

—  — Wt.  ? 

Total  ' 

CO  Cl.  In 

Vapor 

COClg  In 

Vapor 

2 

solution 

Pressure 

nn.  Solution 

Pressure  n®. 

0.0 

8. 

l8.02 

90.4 

1.  13 

25.4 

23-0 

102.4 

3-45 

37.4 

28.8 

121.4 

5.75 

45-4 

36  .02 

143-3 

8.02 

56.4 

42. 1 

162 

12.24 

70.4 

46.9 

179-4 

wt.  f 
OOQ  in  Vapor 
Solution  Pressure 


Xylol,  C^HjCHglg 
Total 


~ViTT 

COClj,  in 


■total 

Vapor 
Solution  Pressure 


0.0 

3.36 

6.21 

13.1 

21.83 

27.55 


0.0 

31 

48 

67 

92 

108 


33.32 

42.0 

48.8 

54.1 

100.0 


124. 

145 

162 

176* 

282.5 
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Vapor  Pressures  of  Mixtures  of  Phosgbnb  and  Vaiious  Solvents.  (Con.) 


Results  at  o°  for  mixtures  of  Phosgene  and: 

Dlchlor  Ethane,  C  H  Cl.  Xylene,  C  H  (CH  ) 

Chloro  Benzene, 

Vsa 

wt.  *  C0C12 

Total  Vapor  ' 

'  Wt.  *  COClg 

Total  Vapor 

Wwt.  *  OOC1? 

Total  Vapor 

In  Solution 

Pressure,  nm. 

in  Solution 

Pressure,  non. 

In  Solution  Pressure,  mo. 

0. 

20.6 

0.0 

6. 

0.0 

2.  56 

2.  32 

74 

3-57 

38.6 

2.8 

35.0 

4.71 

98 

6.8l 

65.6 

5.5 

60.0 

7.0 

119 

15.57 

134.6 

12.8 

121. 

1 1.26 

154 

22.93 

180.6 

19.0 

168. 

16.98 

209 

29.ll 

242.6 

24.  5 

206. 

22.06 

238 

38.ll 

280.6 

33.5 

262. 

30.48 

292 

46.72 

324.6 

40.6 

301. 

37.36 

335 

52.48 

355.6 

46.4 

338. 

42.97 

367 

57.22 

380.6 

51.1 

360. 

48.36 

390 

61.1 

395-6 

55.1 

38l. 

51.78 

405 

100.0 

556.5 

100. 

556.5 

54.56 

423 

Results  at  20°  for  mixtures  of  Phosgfcne  and: 


'  wt.  * 

COClg  In 
Solution 
0. 

2.30 

8.97 

16.83 

23.83 

29.43 

34. 

38.75 

42.68 

49. 18 

52.0 


Benzene 

at 


Total  ' 

Vapor 

Pressure 

74.6 

136.6 

234.6 

336.6 

422.5 

488.6 
541.1 
603.9 

645.6 
711.3 
731-8 


Results  at  200  for 


Xylene 

Toluene 

_ vw. 

Dl  chloro 

Ethane 

C12 

Wt.  % 

To  tal 

'  Wt.  * 

Total  x 

'  Wt.  f 

Total  s 

C0C12  In 

Vapor 

C0C1?  in 

Vapor 

COClg  In 

Vapor 

Solution 

Pressure 

Solution 

Pressure 

Solu  tlon 

Pressure 

0.0 

10 

0.0 

21 

0.0 

60.5 

9.0 

212.5 

9-5 

184.8 

6.8 

187.3 

16.8 

342. 

24.3 

421 

12.9 

284.3 

23.2 

441* 

36.94 

567 

18.7 

364.3 

29.4 

521.5 

43.62 

651 

23.17 

432.3 

34.5 

582.5 

47.07 

702 

28. 75 

504.3 

38.9 

633.7 

50.1 

747 

34.71 

582.3 

42.8 

688.7 

52.8l 

780 

42.61 

667 . 3 

46.6 

726.6 

100.0 

1204 

46.7 

707.3 

49.5 

754.6 

49.51 

746 . 3 

100.0 

1204. 

51.35 

763.3 

mixtures  of  Phosgene  and: 


Dlchloro  Ethylene 
CP«?C15> 

Tetrachloro  Ethane 

wt.  % 

Total  ' 

'wt.  * 

Total  x 

C0C12  In 

Vapor 

C0C1,  In 

Vapor 

Solution 

Pressure 

Solutl  on 

Pressure 

0.0 

52 

0.0 

7.25 

2.0 

98 

5.7 

137.3 

7  •  8 

210 

15.44 

328.3 

12.7 

300 

30.3 

554.3 

17.8 

375 

35-9 

627.3 

22.05 

438 

38.5 

659.3 

27.1 

506 

42.3 

696 

33.6 

597 

45-02 

747 . 3 

36.4 

648 

100.0 

1204. 

39. 

678 

42.93 

721 

Carbon  Tetrachloride  Gasoline  (Petrol) 

CC1. 

— rr - = - A? - - . 


Wt. 

* 

Total  N 

'“wt.  « 

A _ 

Total  A 

coci2 

In 

Vapor 

COClp  In 

Vapor 

Solu cion 
0.0 

Pressure 

89 

Solu  tlon 
0. 

Pressure 

5 

5. 

4 

226.8 

9.34 

260 

14. 

95 

410.8 

17.57 

432 

19. 

77 

478.8 

24.73 

557 

29. 

67 

621.8 

30.7 

654 

35. 

45 

685.8 

35.91 

723 

40. 

21 

733-8 

40.56 

760 

100. 

1204. 

100. 

1204 

The  authors  also  give  the  nartisi 

vapor  pressure  values  for  regular  int^1*! pre®sure 
the  several  solvents.  g  intervals  of  OOC 


and  interpolated 
concentration  in 
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CARBON  DISULFIDE  CSg.  (See  also  Vol.  I  pages  238  and  584.) 

100  gms.  sat.  solution  of  CS^  in  Water  contain  0.127  gm.  CS  at  10° 
and  0. 1185  gms.  at  250. 

100  gms.  sat.  solution  of  Hg0  in  CS^  contain  0.0086  gm.  H?0  at  io° 
and  0.0142  gm.  at  250 .  (Uspenski,  1929.) 

The  complete  temperature-concentration  diagram  of  the  system  CS2  ♦ 
H?0  between  -70  and  +135°  is  given  by  Terres  and  Riihl  ( 1934 1 

Reciprocal  Solubility  op  Carbon  Disulfide 
and  Methyl  Alcohol. 

(Druclce  r,  1923.) 


t° 

Obs.  CSg  per 

100  g®3*  sat.  sol. 

t° 

Oma.  CSg  per 

100  g®8-  sat.  sol. 

t° 

Oms.  CSg  per 
100  gms.  ®et.  sol 

13*02 

46.58 

40.50 

76.88 

39.19 

89.03 

24.77 

52.55 

40.6 

80.5 

37.75 

91.14 

33-12 

61.42 

40.69 

80.75 

33-44 

94.73 

39.57 

71.36 

40. 27 

83.30 

23.23 

97. 18 

•  -  critical  solution  temperature.  This  temperature  is  given  by 
Cornish,  Archibald,  Murphy  and  Evans,  1934,  as  36.2°. 


Reciprocal  Solubility  of  Carbon  Disulfide  and: 
(JouJtovsky,  1934.) 


Acetonitrile  (CHSCN) 


Gtos.  CS„  Oms.  CS 

z  n  __  _ 


2 

t  per  100  g®8* 

t° 

2 

per  100  gms. 

mixture 

mixture 

3-2 

26.9 

51.5* 

62.5 

20.0 

29.0 

51.5 

71-5 

22.0 

30.3 

51.5 

75.2 

38.0 

35-6 

49.0 

83.7 

48.5 

42.5 

30.0 

94.3 

51.5 

57.8 

12.5 

97.5 

Nitromethane  (CH3N0g) 


Oms.  CSg 

this.  CS^ 

t°  I 

per  100  g®8- 

t° 

per  100.  ad¬ 

mixture 

mixture 

18.5 

14.5 

63.5* 

55-0 

19.5 

15.0 

63.5 

62.7 

26.5 

16.O 

61.5 

78.4 

33-6 

17.0 

57.7 

84-  1 

58.5 

27-5 

43-0 

92.2 

63.4 

42.4 

22.5 

95.5 

•  ,  Critical  solution  temperature.!  (This  is  given  as  63.3°  b? 

Timmermans  and  Mme.  Hennaut-Rol  and,  1932.)  »  vaoor  oressures 

The  author  also  gives  results  for  the  total  and  partial  vapor  pressures 
ine  aumor  ,1vi  :so  sulfocyanide  and 

at  20 *5°  of  the  above  systems  and  for  Cbg  ♦  aiiyi  1  7 


CSj,  +  tri  ethyl  amine. 


Reciprocal  Solubility  of  Carbon  Disulfide  and  Acetone. 


rwieth,  1929.) 


Oms.  per  100  gms.  sat,  sol. 


t° 

'  (CHg)2C0 

- A - - 

cs2 

-72 

78.4 

21 . 6 

-52 

61.8 

38.2 

.-43-5 

51.4 

48 . 6 

-42.5 

46.0 

54-0 

-42*5 

-45 

-55 


Gms.  per  100  gms. 

sat.  sol 

(CHgJgCO 

cs2 

41 .2 

58.8 

28.7 

71.3 

14-8 

85-2 

11 


c 
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Fouilibrium  in  the  Liquid  and  Vapor  Phases  of  Systems 
Composed  of  Carbon  Disulfide  and  Another  Solvent. 

(Lewln,  1930.)  . 

The  detemiuations  were  made  with  the  aid  of  a  ?eP»r«®r» 
having  a  small  bulb  below  the  stop-cock  and  a  similar  one  coune 
bv  a  short  tube  with  the  stopper.  The  mixture  was  placed  in 
lower  bulb  and  the  funnel  evacuated.  The  stop-cock  was  t  en  P 
mixture  allowed 

aid6ntheevapor  condensed  in  the  bulb  of  the  stopper  by  means  of  a  freez¬ 
ing  mixture.  The  composition  of  the  two  liquid  mixtures  thus  obtained 
was  determined  by  means  of  a  Pulfrisch  ref ractometer. 


Resul ts 

for 

mi xtures  of 

CS„  and: 

Acetone 

at 

35°  10 

Ether  at 

20° • 10 

Cyclohexane 

at  30.05' 

Mol.  Percent 

cs2  in 

t 

Mol.  Percent  CS  In 

Mol.  Percent  CSg  In 
_ _ yv - - - . 

'  Liquid 

Vapor  ' 

'  Liquid 

Vapor  x 

•  Liquid 

vapor  ' 

3-55 

16.77 

10.35 

10.50 

6.60 

16.86 

7.96 

24.46 

23.20 

21.70 

14.00 

32.78 

12.90 

36.34 

31.26 

28.60 

24.42 

47.64 

27.15 

51.44 

31.95 

29.30 

36.48 

60.25 

35.85 

55-90 

46.65 

40.01 

48.33 

69.84 

49.13 

60.76 

59.38 

48.68 

56.35 

76.45 

50.80 

62.  13 

70.60 

57.00 

62.15 

79.00 

65.01 

65.77 

77.60 

63.60 

69.65 

83.82 

83.65 

74.64 

83.25 

69.41 

86.55 

93.90 

92.68 

83.93 

87.90 

76. 28 

97.17 

91.73 

95.60 

89.70 

Iso 

butyl  Chloride 

at  200 

Iso  pentane  at 

20°  . 

Mol.  Percent 
A 

CS2  in 

Mol.  Percent  CS2  In 

Mol.  Percent  CS?  In 

_ _ A _ _ _ 

Mol.  percent  CS2  In 

_  A 

f  Liquid 

Vapor' 

'Liquid 

Vapor' 

'  Liquid 

Vapor' 

'  Liquid 

Vapor 

7.  15 

18.98 

56.15 

73.23 

9.85 

9.05 

65.61 

46.46 

13.73 

32.71 

67.72 

79.25 

18.30 

16.52 

80.90 

59.43 

24.03 

46.23 

83.25 

88.45 

32.02 

26.00 

82.50 

61.27 

27.97 

52.50 

87.87 

91.47 

46.96 

34  .69 

92.95 

75.23 

30.30 

42.74 

55.25 

65.87 

93.45 

94.95 

53.85 

38.80 

97  .90 

89.83 

Freezing-point  data  are  given  for  the  following  systems: 


CS 


II 

ft 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


♦  (CHjCOOlgO  (Acetic  anhydride) (Jones  and  Betts,  1928.) 


♦  CH  COOH 

♦  HC0NH„ 

^  N(C2H‘6)g 

♦  ch3oooc2h5 


Form  amide 
Triethyl  amine 
♦  (C2H6)20  Ethyl  Ether 

"  Acetate 


CH2(0CH3)2  Methyl  al 


(Pickering,  1893.) 
(Jankovsky,  1934.) 

H  || 

(Saphir,  1929.) 

H  II 

II  It 


*  CSH12 

*  cfici3 

*  cci43 

*  CcHe 
+  ^8^12 

+  C6H5N02 

+  cXiCfi- 

*  C2H5Br 

*  C4H®Br 
+  (CH  Cl) 


Iso  pentane  "  " 

Chloroform  (Timmermans,  1928.) 

Carbon  tetra  chloride  "  " 

®enfe"e  (Pickering,  1893;  Hirshberg,  1932.) 

Cyclohexane  (Hirshberg,  1932.) 

Nitrobenzene  (Timmermans,  1928.) 

Methyl  cyclo  hexanelTimmermans,  19-14.) 

Ethyl  bromide  »  ■■ 

Iso  butyl  bromide  "  n 

1.2  Ethylene  chloride  (Hammick  and  Howard,  1932.) 
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C ,  H , 

BROMOFORM  CHBr  . 

3 

1000  gms.  H20  dissolve  3.0i  gms.  CHBr3  at  15°  and  3.19  gms.  at  30°. 

(Gross  and  Saylor,  i93i.) 

loo  gms.  anhydrous  formic  acid  dissolve  25.3  gms.  CHBr  -  at  25°. 

(Gordon  and  Rei§,  1922.) 

Freezing-points  of  Mixtures  of: 

Bromoform  and  Liquid  Carbon  Dioxide.  Bromoform  and  Toluene. 


(Buchner,  190S-06.)  (Baud,  191^) 


Gms.  CHBrj  per 

t°  of  Freezing. 

Gms.  CHBrj  per 

t°. 

100  Gms. 
CHaBr+CO*. 

100  Gms. 

CHBrj+CsHj.CHj. 

Solid  Phase. 

-31 

O 

+  7-7 

IOO 

CHBr3 

-32 

3-7 

-H-4 

86.6 

<< 

-30 

4-9 

—  22.2 

7S-6 

u 

— 16 

13-5 

-30-9 

69.8 

u 

-  8 

-  5 

-  3-5 

24 

35.2-67.7  quad.  pt. 
92 . 1 

-48.5 

60.3 

u 

Freezing-point  lowering  data  are  also  given  for: 


CHBr  +  NO 

■  *  CA 


(Pascal,  1923.) 

(Schmidlin  and  Lang,  1912.) 


CHLOROFORM  CHClj. 


Solubility  in  Water. 

(Chancel  and  Parmentier,  1885;  Rex,  1906.) 

Density  of  jo 

Solutions. 

1.00378 

O 

1.00284  IO 

1.00280  20 

1.00284  3° 

1 .00309 

100  cc."h20  dissolve  042  cc.  CHC13  at  220;  Vol.  of  sol.  =  100.39  cc.,  Sp.  Gr.  = 

l'°uncc.  CHCI3  dissolve  0.152  cc.  H20  at  220;  Vol.  of  sol.  =  99-62  cc.,  Sp^Gr^= 
1.4831. 


t°. 

o 

3-2 

174 

29.4 

41.6 

54-9 


Gms.  CHCL  per 
Liter  of  Solution. 

9.87 
8.90 
7 . 12 

7-°S 

7.12 

7-75 


Gms.  CHClt  per 
100  Gms.  HiO  (Re^). 

1.062 

0.895 

0.822 

0.776 


1000  gms.  H20  dissolve  8.52  gms. 


CHC1  at  15°  and  7.71  g"15-  at  30°- 
(Gross  and  Saylor,  1931- 1 
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C  i  H , 


Solubility  of  Water  in  Chloroform.  (See  also  Vol .  I,  P-584.) 

(Olbhy  and  Hall,  1931.) 

Mixtures  of  accurately  weighed  amounts  of  water  and  chloroform  were 
wanned  until  the  water  dissolved  and,  while  cooling,  the  temperature 
determined  at  which  the  first  appearance  of  turbidity  could  be  detected 
by  observing  from  the  side  in  a  beam  of  light.  The  results  when  plotted 
give  two  lines  which  intersect  at  o°,  the  point  corresponding  to  the 
change  from  the  solubility  of  ice  to  that  of  water.  The  authors  failed 
to  obtain  the  hydrate  of  chloroform  reported  by  Chancel  and  Parmentier, 
1885. 


*0 

Ctas.  HgO  per 

,0 

Ghs.  HjO  per 

ro 

Ons.  HpO  per 

t 

100  gms.  HgO  ♦  CHCl  3 

t 

100  0»s.  HgO  ♦  CHCl  j 

t 

100  g*3.  H20  ♦  CHCl 

-25 

o.oo6( 1  ) 

11 

0.043 

31 

0.  109 

-IS 

0.0091 1 > 

17 

O.061 

45 

0.1l8 

-1 

0.014< 1 • 

2  2 

0.065 

43 

O.I44 

♦  3 

0.019 

23 

0.072 

54 

0. 165 

(l) 

*  Solid  Phase,  Ice. 

100  cc  2.0  normal  aq.  sodium  acetate  solution  dissolve  0.4  gm.  CHCl 
at  about  180.  (Traube,  Schdning  and  Weber,  1927.) 

100  gms.  aqueous  0.4  normal  sodium  oleate  solution  (»io.8  gms.  Na  oleate 
per  100  gms.  solution)  dissolve  20.6  gms.  CHCl  3  at  20°.  (Smith,  1932.) 


•  Solubility  of  Chloroform  in  Water  and  in  Blood. 

(Wlnterateln  and  Hlrachberg,  19?7.) 

The  solutions  were  saturated  both  by  shaking  with  an  excess  of  CHCl 
and  by  passing  a  current  of  air  saturated  with  CHCl  vapor  through  or3 
above  the  solution  until  saturated. 


Solvent 


Ctoa.  CHCl^  per 
100  gms.  sat.  aol. 


Water 

Physiol,  salt  sol.  (0.85%  NaCl ) 
Unchanged  blood  serum 
Whole  blood 


16-18 


0.55 

0.50 

0.56-0.77 

o.75-o.86 


The  distribution  of  chloroform  between  blood  corpuscles  and  blood 
liquid  depends  upon  the  concentration  of  CHCl  .  At  concentrations  near 
the  saturation  point  the  corpuscles  absorb  about  twice  as  much  as  the 
plasma  while  at  very  low  concentrations  the  corpuscles  can  absorb  our 
to  six  times  as  much  CHCl,,  as  the  plasma.  our 
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C.H, 


Solubility  of  Chloroform  in  Aqueous  Ethyl  Alcohol,  Methyl 
Alcohol,  and  Acetone  Mixtures  at  20°. 


In  Ethyl  Alcohol. 

Per  s  cc.  CjHjOH. 

(Bancroft,  1895.) 

In  Methyl  Alcohol. 

Per  s  cc.  CHjOH. 

In  Acetone. 

Per  s  cc.  (CHji.CO 

:c.  HjO. 

cc.  CHCb. 

cc.  HiO. 

cc.  chci*: 

CC.  H2O. 

cc.  CHCb. 

IO 

O.  20 

IO 

0. 10 

5 

0.16 

8 

°3 

5 

0.48 

4 

0.22 

6 

0.5I5 

4 

0.8 

3 

0-33 

4 

M3 

2 

4 

2 

0.58 

2 

2-51 

1.49 

7 

I 

0-955 

I 

4.60 

i-35 

8 

0.79 

1 . 12 

O.9I 

5 

1. 12 

10 

0505 

1.60 

O.76 

6 

0.30 

2.50 

o-55 

8 

0.21 

3-50 

0425 

10 

0. 19 

4 

0.20 

20 

0. 16 

5 

0.125 

30.24 

0.12 

10 

Data  for  the  system  chloroform,  ethyl  ether  and  water  are  given  by  Jiittner, 
1901. 

Experiments  by  Schachner  (1910)  show  that  various  fats  (olive  oil,  sheep  suet, 
goose  fat)  in  an  atmosphere  containing  0.55%  CHC13  vapor,  dissolve  0.96-0.98 
per  cent  CHC13  at  38.5  . 

Data  for  the  properties  of  solutions  of  CHCI3  in  water,  saline  solution,  serum, 
hemoglobin,  etc.,  in  their  relation  to  anesthesia  are  given  by  Moore  and  Roaf, 
(1904)  and  Waller  (1904-05). 


Equilibrium  in  the  System  Chloroform,  Ethyl  Alcohol  and  Water. 

(Schoorl  and  Regenbogen,  1922.) 

Mixtures  of  accurately  measured  volumes  of  the  very  carefully  purified  constit¬ 
uents  were  cooled  to  the  appearance  of  mflkiness  and  the  temperature  measured 
by  a  thermometer  immersed  in  the  mixture.  The  determinations  were  plottfed 
and  the  following  results  for  regular  intervals  of  temperature  obtained  from  the 

curves.  _  _  J .  ,  , . 


Ratio  in  cc.  of 

H,  0  to  c,h5oh. 

0*. 

10°. 

15*. 

20°. 

25*. 

60*. 

80 

20 

- 

0.7 

— 

66.7 

60 

33.3 

0.7 

1 .0 

i  .3 

1.6 

1  -9 
3.2 

4° 

i.5 

2.2 

2.5 

2.9 

14.0 

5o 

5o 

6.35 

7.6 

8.2 

8.9 

9.6 

33.3 

66.7 

20.8 

22.9 

23.9 

24.9 

25.9 

Ratio  in  cc.  of 
CHC1,  lo  0,11,011. 

33.3  66.7 

5o.o  5o.o 

69.0  3 1 . o 

S'i.o  19.0 


Cc.  H,  0  required  to  yield  clouding  at 


10*. 

22.3 

9-7 
3.65 
1 .5 


is*. 

a'3.4 

10.2 
3.8 
1 .6 


20° 

24.4 

10.6 

3.95 

1 .65 


25*. 

25.5 
1 1 . 1 
4- 15 
'•7 


1 4  -  5 


For  admixture  of  5o  cc.  of  H,  O  +  5o  cc.  CH  Cl,.  45  cc.  C,  H,  OH  arc  required  to 

T“ U^s^inted^ut  'that  the  difference  between  the  present  results  an d  those  of 
Bancreft  are  easily  explained  if  Bancroft  used  alcohol  cont.rn.ng  6  /„  H,  0, 
of  absolute. 
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C  i  H , 


CHLOROFORM  CHClj. 

Solubility  of  Chloroform  in  Organic  Solvents  at  32.2  • 

(Zellhoeffer,  Copley  and  Marvel,  1939.) 

Oms.  CHC13  per 

Solvent  Formula  10o  gins,  solvent(i) 


Ethyl  ether  of  di  ethylene  glycol  acetate  CgH  0(CH  CH  01  C0CH3  80.0 
Di  methyl  ether  of  tetra  ethylene  glycol  CH.OTCH^CR  0)4CH3  89.5 
Di  ethyl  ether  of  diethylene  glycol  C?H50(  CRgCrl  20)  gC2H5  87.5 


(1)  At  a  pressure  of  CHC13  corresponding  to  its  vapor  pressure  at  4.50. 


Freezing-Points  of  Mixtures  of  Chloroform  and  Ethyl  Ether: 


(Smits  and  Berckmans,  1918.) 


t’  of  Mols  CHCI,  per 

reeling.  100  inols.  mixture 

Solid  Phase. 

t*  of 
freezing. 

Mols  CHClt  per 

too  mols.  mixture.  Solid  Phase. 

-66.5 . 

100.0 

CHCI, 

-  95.8.. 

. ...  45.13 

CHCI3.(C2H5)20 

-72.6 . 

90.0/, 

» 

-  99-7*. 

» 

~78-7 . 

81.77 

» 

-104.8.. 

» 

-93.5 . 

70.00 

» 

-108. 1.. , 

. ...  33.33 

» 

-95.2  (Eutec.). 

- 

»  -+-2CHCI1 .  (C, It,  1,0 

-1 1 1 .4. . 

CHCI3.2(C2Hs)tO 

-93.6 . 

68.00 

2CHC13.(C2H5)20 

-1 14.3. . 

» 

-93.5 . 

66.66 

)) 

-117.6. . 

» 

-93.6 . 

65.oo 

» 

-1 1 8.4-  • 

. ...  1 8.65 

» 

-96-0 . 

61.00 

» 

-121.5. . . 

» 

—97.4  (Eutec.), 

- 

»-4-  CHCI, .  (C1Hs),0 

-12 1.7  (Eutec.). 

»  +(C,irs),o 

-96.4 . 

60.0 

CHC13.(C2H5)20 

-II9.9.. 

(G2H5)20 

-q5. 1 . 

55.o 

» 

-I  l8.3. . 

» 

-94-4 . 

5o.o 

» 

-Il6. 4.. 

)) 

Freezing-point  data  for  mixtures  of  chloroform  and  nitrogen  peroxide  are  given 
by  Pascal,  1923.  0 


Mutual  Solubility  of  Benzene  and  Chloroform.  Freezing-point 

METHOD.  (Wroczynski  and  Guye,  1910.) 


t°. 

Gms.  t.H* 
per  100  Gms. 
Solution. 

Solid 

Phase. 

t°. 

Gms.  C«He 
per  100  Gms.  pS.ohd 
Solution.  Phase‘ 

Gms.  C«Hj 
per  100  Gms. 
Solution. 

Solid 

Phase. 

-635 

O 

CHC'lj 

—  60 

26 . 8  C.H, 

—  20 

58.3 

C«H« 

-70 

II  .8 

«« 

-50 

32 

—  IO 

70.8 

a 

~75 

14-7 

<( 

-40 

39 

O 

88 

it 

-81.7 

18.4 

CHClj-fC.H, 

-30 

47-8 

5 

100 

a 

0 

1 

22 .6 

C.He 

The  eutectic  point  was  found 
The  temperature  of  the  eutectic 


by  extending  the  curves  to  their  intersection, 
could  not  be  reached  by  use  of  liquid  C02. 


Distribution  of  Chloroform  Between  Methyl  Alcohol 
and  Oil  of  Vaseline  at  25°. 


(Kozakewltch.  193S.) 


On.  Mol.  CHCl^  per  1000  gms: 

'  CH^OH(a)  ^  vaaellne(v) ' 


Qm.  Mol.  CHCl^  par  1000  gms; 
^CH^DHf  a)  vasellne(v) 


0-337 

O.389 

0.482 


0.068  5. 1 
O .086 1  4.4 
0.0935  4.4 


0.589  0.126 

0*630  O.117 


The  author  also  gives  results  showing 
the  above  distribution. 


the  effect  of  various  salts  upon 


C|H  | 
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Freezing-point  data  are  given  for: 


CHCl3+CCl4  (Carbon  tetrachloride)  ( 1M6) 
"  j>  (Carbon  di  sulfide)  (1) 

"  ♦CH30H( Methyl  alcohol ) ( 2) ( 4) ( 10 ) 

"  +(CH3)2C0  ( Acetone) ( 3) ( 5) 

"  +(CH3)20  (Methyl  Ether) (9) 

"  +(Cj.II5)20  (Ethyl  Ether)  (4) 

"  +CeMe  (Benzene) (1) (3) (7) 


CHC13+C6HsNH? 
"  ^6h5ch3 
"  +c«h5no2 
"  +c6h12 

"  +CeH14  n 
"  +f!Br(  ix ) 
"  +HC1 ( 10) 


(  An  i  1  i  n  e )  ( 5 ) 
(Toluene) ( 1) 
(Nitrobenzene) (8) 
(Cyclohexane) ( 1 ) 
(Hexane) ( 1) 


(1)  Timmermans,  1928;  (2)  Saphir,  1929;  (3)  Wyatt,  1928;  (4)  Wyatt, 
1929;  (5)  Tsakalatos  and  Guye,  1910;  (6)  Sameshima  and  Hiramatsu,  1934; 
(7)  Wroczynskii  and  Guye,  1910;  (8)  Hyrnakowski  and  Szmyt,  1928; 

(9)  Baume,  1909*  1914;  (10)  Baume  and  Borowski,  1914;  (11)  Maass  and 
McIntosh,  1912* 


DICHLORO  MONO  BROMO  METHANE  CHCl2Br. 


A  saturate  solution  of  dichloro  brom  methane  in  formic  acid  contains 
76  percent  CHClgBr  at  61.3°.  (Lecat,  1930.) 


DICHLORO  MONOFLURO  METHANE  CHClgF. 

Solubility  of  Dichloro  Monofluofo  Methane  in  Organic  Solvents  at  32. 2°. 

(Copley,  Zellhoef fer  and  Marvel,  1939.) 


Solvent 


Phenol 

Ethylene  Glycol 

Tri  methylene  Glycol 

Anisole 

Phenetole 

Phenyl  vinyl  ether 

Dimethyl  ether  of  ethylene  glycol 

Cyclohexyl  methyl  ether 

a.4-Dimethoxy  cyclo  hexane 

Acetic  acid 

Propionic  acid 

n  Butyl  butyrate 

Diethyl  oxalate 

Dimethyl  sulfate 

Tri  ethyl  phosphate 

Tri  butyl  phosphate 

Tri  (0-methoxyethyl )  phosphate 

Cyclo  hexyl  amine 

Aniline 

Ouinoline 

Dimethyl  cyclo  hexyl  amine 

Dimethyl  anil  ine 

Methyl  diphenyl  amine 

Form  ami  de 

Acetamide 

Methyl  formamide 


Ons.  CHClgF 

MOl. 

Fo  rau  la 

per  100  gms. 

fraction 

di 

solvent 

C  H  OH 

26.9 

0.  197 

HOCH  CH  OH 

HOCH.CH  CH  OH 

10.0 

0.055 

10.6 

0.073 

C6H86CH*  2 

67.3 

0.415 

CeH50C2H6 

62.5 

0.425 

CeH-OCH.  CH, 

ch3och2ch2och3 

(CH2)5CH0CH3 

55.9 

0.394 

155.0 

0.576 

90.0 

0.500 

CH„0HC(CH2)4CH0CH3 

94.1 

0.571 

CHs000H 

68.8 

0.286 

cJ.COOH 

66.5 

O.330 

CH3(CH?)2C00(CH2)3CH3 

87.0 

0.546 

c?h5ooooooc2h5 

56.1 

0.556 

(CH30)2S02 

46.3 

0.361 

(C?Hs0)3P04 

113*2 

0.666 

(C4h90)3po4 

84.2 

0.685 

(CH30CH2CH20)3P04 

83.6 

0.687 

CH  2 ( CH  2 ) 4chnh  2 

C6H5NH2 

c9h7n 

107.0 

0.506 

38.5 

0.258 

63-3 

0.443 

CH?(CII2)4CHN(CH3)2 

80.7 

0.500 

C6H5N(CH3)? 

( C.Hc ) -NCH_ 

69.5 

0.425 

35.7 

0.388 

ft  5  2  3 

HOONHp 

7.5 

0.032 

CH3C0NH2 

trace 

h'CONHCH, 

76.8 

0.303 
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C ,  H  , 


Nf  N-Dimethyl  formamide 
N, -Methyl  acetamide 
N,  N-Dimethyl  acetamide 
N,-  Tetra  ethyloxamide 
N,  N-Tetra  methyl  succinamide 
N,  Methyl-N-cyclohexyl  acetamide 
Benzal dehyde 
Heptaldehyde 
Paral dehyde 
Cyclohexanone 
2 

A  -Cyclohexanone 

Acetyl  ac-etone 
Acetonyl  acetone 
Ethyl  aceto  acetate 
Ethyl  diethyl  aceto  acetate 
Sal icyl  aldehyde 
Ethyl'methyl  ketoxime 


HC0N(CH3)g 

93. 1 

0.  398 

CH,  CONH  ( CHj  ) 

95-5 

0 . 403 

CH3CON(CH3)2 

187.0 

0.614 

f  CON  ( CgH5 1  ?]  g 

96.5 

0.651 

f  CH  CON  ( CH  )  ] 
CH3CON(CH3TC6H10 

118.0 

0.663 

1 14  «o 

0.632 

c«h5cho 

75.0 

0.436 

c.h13cho 

97.9 

0.510 

^0Hi?O3 

88.8 

0.532 

CH2(CHg)4C-0 

127.8 

0.548 

CH  /'CH?-CH2\  r  0 

UI2X  CH  -  CH/  0=0 

90.3 

0.457 

cii?c.o.ch2c-o.ch3 

102.3 

0.499 

CH,.OO.CHgCH?.CO.CH3 

116.3 

0.563 

CII3C*O.CHgC=O.OCgH5 

91.3 

0.536 

CH3 C-0 . C ( Cg H g ) ?C=0 . OCg H s 

88.q 

0.614 

CeH40HCH0 

50.1 

0.372 

CH3C-N0H.CgHs 

65.0 

c.338 

(1)  At  a  partial  pressure  of  di  chloro  mono  fluoro  methane  correspond¬ 
ing  to  its  vapor  pressure  (0.847  atm.)  at  4.50.  The  vapor  pressure  of 
this  compound  is  2.221  atmospheres  at  32-2°.  The  theoretical  "Ideal" 

Mol.  fraction  is  0.381  in  the  saturated  solution.  This  was  calculated 
by  using  Raoult's  law,  and  is  the  ratio  of  the  vapor  pressure  of  di  chloro 
mono  fluoro  methane  at  4.5°  to  its  value  at  32. 20. 

Solubility  of  Dichloro  Monofluoro  Methane  in  Organic  Solvents  at 

(Zellhoeffer,  1937.) 


32l 


Solvent 


Formula 


c^oT^tT'  W<ch2,  omen, 

Carbitol  ethyl  ether  C^'oiOT^oI'c^h"3 

Carhi  tol  8lyCo1  * 


Carbitol  methoxyacetate 
Butyl  carbitol  acetate 
Diethylene  glycol  diacetate 
4-  Methyl-2-pen tanol  acetate 
2,3-Di-^'-ethoxy-^-ethoxydioxane 
y*y '-Dichloro-n-propyl  ether 
Dichloro  isopropyl  ether 
a  Fluoro  naphthalene 
Rutyl  cellosolve  n  butyrate 
Butyl  cellosolve  acetate 


CgH50( CH2CHgO ) gC0CHg0CH3 
n  C4HgO( CHgCHgO) 200CH, 
[CHgCOOCUgCHg]^} 

( CH3 ) gCHCHgCH ( GOOCH, ) CM , 

?aci‘SfiscHt,so 

n'cAO.CH^^OOO-n-CjH, 
a  c4h9o<  ch2  igOcociij 


Oms.  CHClgF 
Per  100  cc 
solvent 
at  638  ran 
pressure( 1) 

100.0 

97.0 

105.0 

104.0 

93.0 

98.0 

89.O 

70.0 
88 .  o 

72.0 

85.0 

49.0 

49.0 

37.0 

65.O 

75.0 


C,H,  is 

DICHLOBO  MONOFLUORO  METIIANF  CHC1 2F.  (Con.) 

Solubility  of  Dichloro  Monofluoro  Methane  in  Organic  Solvents  at  32 


Solvent 


Formula 


n  C4H90(CH2)?0C0(CH2)10CH; 


Rutyl  cellosolve  laurate 
Butyl  cellosolve  tetra  hydro 

furfuryl  ether  (C4H90)CH20(CH2)20  £C 

Tetra  hydro  furfuryl  cellosolve  acetate  (C4H90)CH20(CH2  )20C0Cn3 
Methyl  carbitol  acetate  CH30(CH2CH20)C0CH3 

Butyl  carbitol  chloride  n-C4H9(CH2CH20)2Cl 

Methyl  ether  of  triethylene  glycol 
acetate 

Tetra  hydro  furfuryl  laurate 
Tetra  hydro  furfuryl  acetate 


letra  hydro  iuriuryi  acetate 

«  y, Glycerol  dichlor  hydrine  acetate  (C1CH2)2CH 


CH30(CH2CH20)3C0CH3 
(C4H70)CH20C0(CH2)10CH, 
(C4H70)CII2000CH3 


I0C0CH, 


Ethyl  laurate 
2-Ethyl-i-hexanol  acetate 
Furfuryl  acetate 
Ethyl  furonate 
Furfural 
Tetralin 
Decal i n 

Benzo  trifluoride 
p  Fluoro  an i sole 
Cellosolve  glycollate 
Cellosolve  succinate 
Cellosolve  adipate 
Benzyl  cellosolve 
Benzyl  cellosolve  acetate 
Methyl  cellosolve  phthalate 
Butyl  cellosolve  phthalate 
Ethylene  glycol  diacetate 
Methyl  cellosolve  carbonate 
Carbitol  levulinate 
Ethylene  glycol  diethoxy  acetate 
Diethylene  glycol  diethoxy  acetate 
Carbitol  ethoxy  acetate 
Diethylene  glycol  dimethoxy  acetate 
Methylene  carbitol  methoxy  acetate 
Methyl  carbitol  chloride 
Di tetra  hydro  furfuryl  ether  of 
diethylene  glycol 


CH3(CH2)10COOC2H5 

CH3(CH2)3CH(C2H5)CH20C0CH3 

(C4H30)CH„000CH3 

(C4H30)C00C2H5 

(C4H30)CH0 

Cio^iz 

Cio^ie 

CACFS 
p  FC  R  och3 

C2H50(CH2)20C0CH2OH 

[C2I150(CH2)20C0CH2]2 

[Cj>H„0(CHp)5>0C0(CH21212 

CA5h20(CR2)20H 

CeH6CH20(CH2)20C0CH3 

o  C  JI  (COOCH  CH gOCHj) 2 

o  C6H4 (000CH2CH20-n-C4H9 ) 2 

7ch3cooch2i2 

(CH,0CH2CB20)2C0 
C2R5O(C^2Cfl2O)2C0(CH2)200CH3 
(C2H50CH2C00ai2l2 
rC2Hs0CH2C00CH2CH2l  20 
C2  H  60 ( CH  2  CH  20 ) 2  COCH  20C2  H  6 
[CH30CH2000CH2CH21  20 
CH3b(Cll2CH20)2COCH2OCH3 
CR3(CH2CH20)2a 

[C4H70)CH20CH2CH21 20 


Tetr^hydr^furfuryl  cellosolve  acetate IC^flTO^CHgOCHgCHgPOTCH 3 


[ClClIoCH-OCHJ 


2' 2 


Triethylene  glycol  dimethoxy  acetate 
Di-^-chl oroethyl  ether  of  ethylene 

glycol  ,  . 

Methoxy  acetate  of  triethylene  glycol 

acetate 

Triethylene  glyco  diacetate  ™  n,rn  CH  07  CH, 

Dimethyl  eth^r  of  hexa  ethylene  glycol  CH30(Cn2C  2  6  3 

2, 3-Di-^ "methoxy-^- '-ethoxy-^-  ethoxy  ^  Q 

dioxane  .  14  6 

Methyl  ether  of  triethylene  g  yco  CH, ( CH2CH20) 2C1 

chlori  de 


CH  20CH  2  COO  ( CH  2  CH  20 )  2C0CT!3 
[CII3000CH2CH20CH2l2 


.  (Con. ) 

Oms.  CHClgF 
per  100  cc 
solvent 
at  Q3e  mm 
pressure(i) 

44.0 

75.0 

86.0 

100.0 

63.O 

91.0 

50.0 

87.O 

55.0 

48.O 

63.O 

65.O 

76.0 

72.0 

46.O 

24.0 

40.0 

56.0 

57.0 

70.0 

75-0 

42.O 

65.O 

59.0 

51.0 

91.O 

77-0 

75-0 

75-0 

71.0 

84.0 

71.O 

93-0 

80.0 

86.0 

86.0 

72.0 

54.o 

89.0 

85.0 

88.0 

74.0 

84.0 
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C I  H , 


Solubility  of  Dichloro  Monofluoro  Methane  in  Organic  Solvents  at  32. 20. (Con.) 

(Zellhoefer,  Copley  and  Marvel,  193ft.) 


Formula 


90.0 

77.0 

94.0 

62.O 

73.0 

67.O 


(CH3C00CH2)2CH2 
(CH30CH2C00CH2>2CH2 

ic4n70)Cn2ococn2ocH3 

<C4H70)CH2OCOCflH 
(CH3COOCH2)2CR5cOCH3 
(CH3CH2OOOCH2 ) 2choooch2ch3 
[CH3(CH2)2C00CH2] 2CH000ICH2)3CH3  49.0 

[ch3 i chr  i 4cooch2]  2cnooo( ch2 ) 4ch3  5i .  0 

H0CH2CH20n  11.0 

(HOCILCH  )  0 
!!0(CH2CH20I3H 
HO(CH  )  OH 
(C4H70)CH20H 
n  C_H  OOO-n-C. H 

•  -O . ,  '  4 


Solvent 

Trimethyl ene  glycol  diacetate 
Trimethylene  glycol  dimethoxy  acetate 
Tetra  hydro  furfuryl  methoxy  acetate 
Tetra  hydro  furfuryl  benzoate 
Triacetin 
Tripropionin 
Tributy rin 
Tricap roin 
Ethylene  glycol 
Diethyl  ene  glycol 
Triethylene  glycol 
Trimethylene  glycol 
Tetra  hydro  furfuryl  alcohol 
n  Butyl-n  butyrate 
Diethyl  phthalate 
Diethyl  acetone  dicarboxylate 
Ethyl  levulinate 
Resorcinol  diethyl  ether 
1  Menthone 

Diphenyl  sulfide  v,8.,5^-..6 

Ethyl  ether  of  diethylene  glycol acetateC2H60(CH2CH20)2C0CH 
Dimethyl  ether  of  tetra  ethylene  glycol  CH30(  CH2CH20)  4CIl3 
Diethyl  ether  of  diethylene  glycol 
Cyclohexyl  methyl  ether 
Dimethyl  ether  of  ethylene  glycol 
Di-^B-Chloroethyl  ether 
Dimethyl  ether  of  diethylene  glycol 
Diethyl  ether  of  diethylene  glycol 
Methyl  ether  of  diethylene  glycol 
chloride 

Dimethyl  ether  of  triethylene  glycol 
Methyl  ether  of  triethylene  glycol 
chloride 


Gins.  CHCl-F 
per  too 
solvent 
at  63ft  mm 
pressurefi ) 


o  C#H 
(C.H.™ 
CH3C0(CH 


4 <  COOCgHg ) 2 

OCOCHg)  CO 
2 ) gOOOCgH, 


n  CaH.(0C2H6)g 


Ci o^i eO 
^«H«.SC  H 


C2H50(CH2CH20)2C2H5 
CflHj  jOCHg 
ch3och2ch2och3 

C1CH  CH  0CH2CH2C1 
CH  0(CH2CH20)2CH3 
C2R50(CH2CH20)2C2H5 

CHs(CH-CH„0),C1 


13oVcS2cS20)3( 


CH, 


Dimethyl  ether  of  tetra  ethylene 
glycol 

Dimethyl  ether  of  hexa  ethylene 
glycol 

y,y'-Dichloro-n-propyl  ether 

uichloro-iso  propyl  ether 

P  rluoro  anisole 

Resorcinol  diethyl  ether 

Dioxane 

Tetra  hydro  furfuryl  ether  of 
n  butyl  cellosolve 


( CHgCHgO ) 3C1 


CH30(,CH2CH20)4CH3 


CH30(CII2CH20)  c 
(C1CH2CH2CH2)20 
rClCH2(CH3  )CH' 
p  rc6H4ocii 
in  CaH4(OC2H 
C4lle02 


1  2o 


5*2 


<C4H70)CH20(CH 


2  1  2 


oc4h7 


32.0 

40.0 

12.0 

62.0 

76.0 

65.0 

66.0 

91.0 

52.0 

71.0 

32.0 

102.0 

111.0 

113.0 

90.0 

155.0 

42.5 
120.0 
113.0 

69.0 

101.0 

77.5 


111.0 

83.6 

43.8 
44.5 

50.8 
52.0 

107.7 

79.1 


C  i  H , 
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DICHLORO  MONO  FLUORO  METHANE  CHCl2F. 


(Con. ) 


Solubility  of  Dichloro  Monofluoro  Methane  in  Organic  Solvbnts  at  32. 2°. (Con.) 

(Zellhoefer,  Copley  and  Marvel,  1930.) 


Solvent 

Ditetra  hydro  furfuryT  ether  of 
di ethylene  glycol 
Diphenyl  sulfide 
Bis (0-methyl thiol  ethyl)  sulfide 
n  Butyl  butyrate 
Ethyl  laurate 
Diethyl  phthalate 
Diethyl  oxalate 
Diethyl  malonate 
Triacetin 
Tripropionin 
Tributyrin 
Tricap roin 

Trimethylene  glycol  diacetate 


Formula 


[(C4H70)CH20CH2CH21  20 

c,h6sc6h6 

CH  _  SCH  2  CH  2  SCH  2  CH  2  SCH  3 
CI1  -  ( CH  2 )  2000  ( CH  „ )  3CH‘s 
CHs(CH2) lpOOOC2n6 
o  CaH.?c48c,H5>, 
C2H5OCOCOOC2H6 
C2H60C0CH2C00CoH. 
(CH3OX)CII2)2CHOCOCH3 
( CB  ,CH „C00CHe ) -CHOCOCH 2CH 
[CH®(Cfig)gCOOCflgl  gCHOOD(Cflg) 
[CHjlCHg)  4000CH  21 2CH0C0  ( CH  2 ) 
(CH3C00CH2)2CH2 


eCH3 

4ch2 


neuiiy  icuc  - -  -  -  - 

v -Glycerol  dichlorhydnn  acetatenJ.CH2  )  2CHU<JUU13 
3  vi.jK.y-  puph  rHinr 


(Cn3)2CHCH2CH(000CH3)CH3 
C2H50(CH2)20C0CH3 
[C2Hfi0(CHg)20C0CHJ  2 
rc2H60(CH2)20C0(CH2)2l2 
CflH,CH20(CH2)20C0CH3 
o  C3H4 ( C00Cfl2CH20CH3 I 2 
o  C6H4(OOOCH2CHgOC4H9)g 

Tc2h6och2oooch2i2 

(C2Hb0CH2000CH2CH2)20 


a,  * 

4  -  Methyl  -2-  pentanol  acetate 
Cellosolve  acetate 
Cellosolve  succinate 
Cellosolve  adipate 
Benzyl  cellosolve  acetate 
Methyl  cellosolve  phthalate 
n  Butyl  cellosolve  phthalate 
Ethylene  glycol  diethoxy  acetate 

Diethylene  glycol  diethoxy  acetate  - 

Dimethylene  glycol  dimethoxy  acetate! CH30CH2C00CH2CH2 >20 

Tetra  hydro  farfuryl  cellosolve  |C  ao.^OCH^OCOCR, 

Trtethyl ene  glycol  dimethoxy  acetate(CH3OCH£OOOCHeCH2OCH2 le 
Methoxy  acetate  of  triethylene 
glycol  acetate 

Triethylene  glycol  diacetate 
Carbitol  methoxy  acetate 
n  Butyl  carbitol  acetate 
Diethylene  glycol  diacetate 
n  Butyl  cellosolve  n  butyrate 
n  Butyl  cellosolve  acetate 
n  Butyl  cellosolve  laurate 
Methyl  carbitol  acetate 
Methyl  ether  of  triethylene  acetate 
Tetra  hydro  furfuryl  laurate 
Furfuryl  acetate 
Ethyl  furoate 

Trimethylene  glycol  dimethoxy  acetate 
Tetra  hydro  furfuryl  methoxy  acetate 
Tetra  hydro  furfuryl  benzoate 
Methyl  cellosolve  carbonate 
}  Menthone 


Gins.  CHCLgF 
per  100  gtis. 

solvent 
at  630  m. 
pressure(i) 


80.O 

28.8 
46.O 
87.O 
56.1 

56.1 
83.O 
82.O 

62.9 

61.7 

45.8 

52.1 
84*1 

44.0 

84.8 
IO4.O 

65.O 

71.7 

60.4 

50.5 
48.4 
67.0 
63.O 
60.2 


( CH.OCHgOOO ( CHgCHg0 ) 3C0CH3 
rCH3OOOCH2Cn  oOCIU2 
C2H B0 l CH2?H gO ) 2COCHgOCH3 
CJlpO(CHgCH  0)2C0CH3 

(CH3000CH2CH2)20 

C4I190(CH2)2003C3H7 

C4H90(CH2)20C0CH3 

C4H90(CH2)20C01CH2)10CH3 

CH30(CHgCH20)2C0CH3 

CH30(CHgCH„0),C0Cn3 
(C4H7O)CH20CO(CH211oCH3 
(C4H30)CHg0C0CH3 
(C4H,0)C06c2H6 
[ CH30CH2C00CH21  ,ch8 

(C4H70)CH2OC0CH20CH3 
(C:i!70)CH20C0C6H5 

rCH30CHgCH2012CO 


80.9 
61.4 

84.3 

75.9 

81.2 

71 .8 

79.2 

71.3 

80.4 

49.9 
94.0 

86.2 

93.5 

57.5 

68.4 

66.6 

83.9 
55-0 
67  •  8 

79.5 
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Furfural 

Ethyl  levulinate 
Ethylene  glycol 
Trimethylene  glycol 
Diethylene  glycol 
Triethylene  glycol 
Tetra  hydro  furfurvl  alcohol 
Benzyl  cellosolve 
Cellosolve  glycolate 
Aniline 


(C4H,0)CH0 

ch3coch2ch2oooc2h6 

H0CH2CH20H 

hoch2ch2ch2oh 

hoch2cii2och2ch2oh 

H0Q1 2  CH20CH 2  CH  gOCH  2  CH  gOH 

(C4H70)CH20H 

CeH5CK20lCH2)20H 

c2h6och2ch2oooch2oh 

c«h6nh2 


Dimethyl  aniline 
£  Amino  dimethyl  aniline 
Quinoline 

Tetraethyl  oxamide 

N  -  Diethylamide  of  mono  ethyl  malonate 


CeH6N(CH3>2 
£  (CH3)2NC«H4NH2 

c9h7n 

(C2H5)gNC0C0N(CgH5)2 
•C2H5 )2N00CH2C00Ci 


Acetylpiperidine 
Ni  trobenzene 
Tetralin 


C5I!10NCOCH3 
CaH6N02 
Cl  0^1 2 


Decal in  C1OH10 

Benzo  tri fluoride  C8H6CF3 

a  Mono  fluoro  naphthalene  C10H7F 


6 2.  l 
89-9 
10.0 

10.6 

28.5 
35-8 

58.8 

39.2 

50.9 

38.5 

69.5 

47.3 

63.3 

96.5 
95.0 

1*315 

47.1 

47.5 

27.2 
33-6 

32.7 


.(1)  At  a  pressure  of  CHClgF  corresponding  to  its  vapor  pressure  at  4. 5°. 
IA0N0CHL0R0  DIFLURO  METHANE  CHC1F,, 

Solubility  of  Monochloro  Difluoro  Methane  in  Organic  Solvents  at  32. 20. 

(Zellhoefer,  Copley  and  Marvel,  1939.) 


Solvent 


Foraila 


0*s.  CHClFg  per  100 
ft»s.  solvent  (1) 


Ethyl  ether  of  diethylene  glycol  acetateC2H50(CH2CH20)2(X)CH3 
Dimethyl  ether  of  tetra  ethylene  glycol  CH30(CH2CH20) 4C1U 
Diethyl  ether  of  diethylene  glycol  C2H6(CH2CH20)2C2Hg 


114.3 

109.0 

112.7 


(1)  At  a  pressure  of  CHClFg  corresponding  to  its  vapor  pressure  at  4  cO, 
IODOFORM  CHI3. 

Solubility  of  Iodoform  in  Several  Solvbnts. 


Solvent 

t° 

Oms.  CH1S  per 

100  8®8.  solvent 

Authority 

Water 

Ethyl  Alcohol 

25 

0.0106 

u.s.p.  VIII 

»  ti 

25 

2.  14 

»  11 

»  11 

25 

b.  pt. 

f| 

1-43 

Vulpius,  1893 

••  11 

19.2 

U.S.P.  VIII 

Ethyl  Ether 

25 

10.0 

Vulpius,  1893 

»  11 

19.2 

U.S.P.  VIII 

Pyridine 

25 

16.6 

Vulpius,  1893 

Aq.  50%  Pyridine 

20“25 

fl 

173*  1 

Dehn,  .1917 

Lanolin 

46 

22.4 

>■  11 

5.2 

Klose,  190*7 

C,H, 
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SOLl'BILITY  OF  IODOFORM  IN  GLYCRROL. 

Chlarla,  1917,  1919.) 

Definite  weights  of  95  %  glycerol  (d15  =  i.‘i55)  and  CH  I3  were  heated  1  hours 
under  a  reflux  condenser  and  the  solution  rapidly  filtered  and  cooled  to  i5°.  A 
definite  weight  of  it  was  analyzed  by  adding  standard  silver  nitrate  and  titrating 
the  excess  with  sulfocyanate.  The  solubility  was  found  to  be  o.ia3  gms.  CH  I3  per 
100  gms.  sat.  sol.  at  i5°. 

Increase  in  temperature  or  use  of  more  concentrated  glycerol  did  not  greatly 
increase  this  result.  (Chiana,  1917,  1919.) 

Freezing-point  data  for  mixtures  of  iodoform  and  naphthalene  gave  a  single 
eutectic  at  70°. 8  and  43.53  wt.  per  cent  CH  I3‘  (Vasilev,  1916.) 


HYDROCYANIC  ACID  CHN.  (See  also  Vol.  I,  p.  569.) 

Freezing-point  data  are  given  for: 

HCN  +  HOOOH  (formic  Acid)  (Peiker  and  Coffin,  1933.) 
«  +  CflH5CH0  (benzaldehyde)  " 


METHYLENE  BROMIDE  Di  bromo 

1000  gms.  H20  dissolve  11.70 
30°  •  (Gross  and  Saylor,  1931 •  > 

Freezing-point  data  are  given 


CH  Br  +  CH  Cl 

"  ♦  ch;i2 

"  -  c6h5nhj 


Methane)  CIl?Br?. 
gms.  CH2Br2  at  150  and 

for: 

(Timmermans,  1934.) 

n 

(Timmermans,  1930.) 


11.93  £ms- 


at 


Solubility  of 
and  Methyl 


Methylene  Bromide,  Methylene  Chloride 
Iodide,  Kach  Separately  in  Water. 

(Rex,  igoe.) 


Gms.  per  100  Gms.  H20. 

t°. 

'  ch3i. 

CHjClj. 

CH- 

0 

1-565 

2.363 

I .] 

10 

1.446 

2 . 122 

1 .1 

20 

1-419 

2 

I  .  ] 

3° 

1.429 

I  .969 

I  .  ] 
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METHYLENE  CHLORIDE  (Dichloro  Methane)  CH2Clg. 


Solubility  of  Methylene  Chloride  in  Organic  Solvents  at  32.2  • 

(Copley,  Zellhoef fer  and  Marvel,  1936a*) 


Solvent 


Formula 


Phenol 

c6h5oh  . 

An  i  sole 

CgHgOCHg 

1, 4,-Dimethoxy  cyclo  hexane 
Diethyl  ether  of  diethylene 

C6H10(OCH3)2 

glycol 

Dimethyl  ether  of  tetra 

CgH  g0( CH2CH20 ) 2^2 ^5 

ethylene  glycol 

CH30(CH2CH20)2CII3 

Acetic  acid 

CH3COOH 

Propionic  acid 

C21'6C00H 

Triethyl  phosphate 

( C2H5 ) 3PC4 

Tri-n-propyl  phosphate 

(C3H7 )3P04 

Tri-n  butyl  phosphate 

(C4H9)3P04 

Triphenyl  phosphite 

1 C6H5 ) 3P03 

Tri-o-cresol  phosphate 

Ethyl  ether  of  diethylene 

(C„H40CH3)3P04 

glycol  acetate 

C2H60(CH2CH20)00CH3 

Ethyl  aceto  acetate 

ch3coch2cooc2h6 

Ethyl  diethyl  aceto  acetate 

CH3C0C(C2H5)2C00C2H 

Cyclo  hexylamine 

CeH11Nnz 

Diphenyl  amine 

ic8h5)2nh 

Form amide 

HCONHg 

Methyl  formamide 

HOONHCHo 

Dimethyl  formamide 

nCONM  CH3 )  2 

N-Methyl  acetamide 

CHgCONHCHg 

N,N-Dimethyl  acetamide 

N,  Methyl-N-cycl ohexyl -n- 

CH200N(CH3)2 

butane  sulfonamide 

C4H9S02NICH3)  CaH. . 

N,  Methyl  -N-cyclohexyl  acetankie 

c!H?,NfcOCH^)CH! 

N,  Et  hyl-N-cyclohexyl  kcetamideCftH, ,  NICOCH,  )C,Hc 

Ethyl  Methyl  ketoxime 

C2H5(CH3)C=N0H 

Sal icyl aldehyde 
Heptaldehyde 
Paral dehyde 
Cyclohexanone 
A  2_  Cyclohexanone 
Acetyl  acetone 
Acetonyl  acetone 


CflH5CH0 
o  CaH4 (OH )CHO 
CHs(CH2)kCH0 

c0h12o3 

W 

CHgCOCHgCOCH, 

CHgC0CH2CH200CH3 


CH2C12  per 

MOl. 

.  solvent(l) 

Frac tlon 

21.0 

0. 130 

38.5 

O.328 

46 . 0 

0.442 

56.8 

0.520 

58.0 

0.602 

28.0 

0.174 

32.0 

0.218 

55*0 

0.541 

50.0 

0.567 

43*5 

0.57^ 

19.2 

0.412 

21.3 

0.470 

50.0 

0 . 509 

45*4 

0.410 

40.3 

0 . 468 

52.0 

0-377 

trace 

6.2 

O.O38 

36.5 

0.  202 

41 .0 

O.261 

42.7 

O.269 

80.8 

O.452 

35*  1 

0.4Q0 

60.0 

0.521 

56.5 

0.530 

31*5 

0.244 

43*0 

0.349 

32.0 

0.315 

47*3 

O.388 

38.5 

0-374 

63.0 

0.421 

47*3 

0.349 

45*5 

0.394 

57.2 

0.434 

At  a  par,;aI  Pressu re  of  methylene  chloride  corresponding  to  its 
vapor  pressure  (0.230  atm.)  at  4.5°.  V  B 

The  theoretical0 "I dell  *hls  COIJPound  is  0.739  atmosphere  at  32.  20. 

tion.  This  was  calculated' Vusing'feouU's'ui  Ijd'l's  ^tUrf,ted  SoU' 
the  vapor  pressure  of  methylLe  eJori^V,!"  ^luIT 
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c,h2 


Solubility  op  Methylene  Chloride  in  Organic  Solvents  at  30°. 

(Zellhoef fer,  1*57;  Zellhoeffer,  Copley  end  Marvel,  lgoe.) 


0*8.  CH0CI9 
per  loocc 

Solvent  Foraula  solvent 

at  181  ™ 
pressured ) 


Cellosolve  acetate  C2HB0(CH2)20C0CH_  49.3 

Carbitol  acetate  CgH50(CH2CHg0) 2C0CH3  45.0 

Diethyl  ether  of  tetra  ethylene  glycol  C2H60(CH2CH20) 4C2H6  36.0 

Ethyl  ether  of  diethylene  glycol  acetateC«H-0(CH2CH,0) ,C0CH3  50.0  (2) 

Dimethyl  ether  of  tetra  ethylene  glycol  OR30(CH2CH20.) 4CH3  57.5  (2) 

Diethyl  ether  of  diethylene  glycol  C2F1B0(CH2CH20) 2C2H6  56.7  <2) 


(1)  Vapor  pressure  of 

(2)  Gms.  per  100  gms. 


CH  Cl2  at  4.5°. 

solvent  at  181  mm  pressure  and  32. 20. 


Freezing-point  data  are  given  fort 

CH  Cl  ♦  C2H6Br  (Ethyl  bromide)  (Timmermans,  1934.) 

2"  2  ♦  (C!!3 ) 2CHCH2Br  (Iso  butyl  bromide) ( 

"  ♦  CHsCHC12  (1.1.  dichloro  ethane) 

••  +  CH 2C1 2  (methylene  bromide)  " 

"  ♦  CH2I2  (methylene  iodide) 

w  +  C-HtN0«>  (nitro  benzene)  (Hyrnakowskx  and  Szmyt,  1938-1 

MONOCHLORO  M0N0FLU0R0  METHANE  CHgClF. 

Solubility  op  Monochloro,  Monopluoro  Methane  in  Organic  Solvents  at  32. 20. 

(Zellhoeffer,  Copley  and  Marvel,  1938- ) 

Ons.  CHgClT  per 

Solvent  Foraula  1Q0  g*,,.  aoivent(i) 


Ethyl  ether  of  diethylene  glycol  acetate  C2H60( CH2CH20)gC0CH3 
Dimethyl  ether  of  tetra  ethylene  glycol 

Diethyl  ether  of  diethylene  glycol  C2H60(CH2CH20)2C2M6 


53-8 

57-0 

58.0 


At  a  pressure  of  CHgClF  corresponding  to  its  vapor  pressure  at  4-5 


METHYLENE  IODIDE  (Diiodo  methane)  CH2I2- 

1000  gms.  H_0  dissolve  1.34  gm.  CH212  at  30».  iCrossand  Saylor.  1931.1 
Freezing-point  data  are  given  by  Timmermans,  ,934.  CIV2  z 

over  CH2I2  ♦  CH2Brg. 

CYANAMIDE  CHgNg.  (See  also  Vol.  I,  P-  216.) 

Freezing-point  data  are  given  by  Pratolongo,  1913.  tor  CH2N2  *  <U- 
cyanamid  and  CHgNg  ♦  Urea. 
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c I H  2°  | 


FORMALDEHYDE,  Solid  Polymers  (CH20)„. 

Solubility  of  the  Six  Well-Defined  Solid  Polymers  of  Formal¬ 
dehyde  IN  WATER.  (Auerbach  and  Barschall,  1908.) 


Name. 

Paraformaldehyde 
a  Polyoxymethylene 
0  Polyoxymethylene 
y  Polyoxymethylene 
8  Polyoxymethylene 
a  Trioxymethylene 


Formula.  m.  pt. 

(CH20)„+xH20  150-160 

(CHjO)n  163-8 

(CH20)„  163-8 

(CH20)n  163-s 

(CH20)n  169-70 

CstLC^  63-4 


All  are  insoluble  in  alcohol  and  ether  except  trioxymethylene 


Gms.  per  100  cc.  Sat.  Solution  in  Water. 
20-30  gms.  at  1 8° 

11  gms.  at  18-25° 

3.3  gms.  at  18°,  about  4  at  25° 
less  thano.i  at  18°,  0.1  gm.  at  25° 
practically  insoluble 
17.2  at  18°,  21. 1  at  25° 


Solubility  of  Trioxymethylene  in  Aq.  Sodium  Sulfite  Solutions  at  15°. 

(Lumifcre  and  Seyewetz,  190J.) 

Gms.  Na2S03  per  ioo  cc.  H20  5  10  20  25  28  (sat.) 

Gms.  C3H6O3  per  100  cc.  sat.  sol.  22  24  26  27  27 

Data  are  also  given  for  the  solubility  of  various  mixtures  of  trioxymethylene 
and  sodium  sulfite  in  water  at  15°. 

The  distribution  coefficient  of  formaldehyde  between  water  and  ether  is  8.5  at 
0°  and  9.23  at  20°.  (Hantzsch  and  Vagt,  1901.) 


FORMIC  ACID  HCOOH. 


Solubility  in  Water,  Determined  by  Freezing-point  Method. 

(Faucon,  1910.) 

t*  of 

Solidif. 

Gms.  HCOOH 
per  100  Gms. 
Mixture. 

t°  of 

Solidif. 

Gms.  HCOOH 
per  100  Gms. 
Mixture. 

t°  of 
Solidif. 

Gms.  HCOOH 
per  100  Gms. 
Mixture. 

O 

O 

-30 

53 

-40 

74.2 

“5 

12-5 

“35 

57-6 

-30 

79 

—  IO 

23 

-40 

62.5 

—  20 

84.2 

-15 

32 

-45 

66.5 

—  IO 

89.4 

—  20 

39-2 

—49  Eutec. 

70 

O 

95 

-25 

46.5 

-45 

71.7 

+  8.51 

100 

Similar  data  for  mixtures  of  97-4%  formic  acid  and  water  are  given  by  Kremann, 
1907. 


Solubility  of  Formic  Acid  in  Various  Solvents  at  25°  and  Vice  Versa. 

(Oordon  and  Reid,  1922.) 

The  mixtures  were  constantly  shaken  at  25°  for  4  hours.  After  separation  of 
the  two  layers,  the  formic  acid  in  a  weighed  amount  of  each  was  determined  by 
titration.  The  weight  of  the  other  constituent  was  calculated  by  difference. 


Solubility  of  Formic  Acid 
in  Various  Solvents. 


Solvent. 

Benzene  . . . . 

Bromoform . 

Carbon  disulfide . 

Carbon  tetra  chloride. 

Cotton  seed  oil . 

Kerosene . . 

Toluene . 

Xylene . 


Gm*.  IIGOOH 
per  too  gms.  solvent. 

..  14.40 
• •  2.45 

. .  1 . 28 

..  3.43 

8.68 
. .  o . 897 

..  11.04 

..  8.74 


Solubility  of  Various  Compounds 
in  Anhydrous  Formic  Acid. 


Compound. 

Benzene . 

Bromoform . 

Carbon  disulfide . 

Carbon  tetra  chloride 

Cotton  seed  oil . 

Kerosene . . 

Toluene . 

Xylene.. . 


Gm*.  compound 
per  100  gms.  II  COO  U 

• . .  i5. r4 

...  25.3 

...  4.B6 

• ..  6.95 

...  o.77 

1.56 
9.08 
...  7.29 


C  l H 202 
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FORMIC  ACID  HCOOH. 

Equilibrium  in  the  System  Formic  Acid,  Aniline 
and  Water  at  150. 

(Pound  and  Wilson,  1935.) 

The  system  is  characterized  by  a  region  in  which  the  components  sepa¬ 
rate  into  two  liquid  layers  and  one  in  which  crystals  of  aniline  formate, 
C0 n^NCH 202 ,  are  formed.  These  liquid  mixtures  and  solid  crystals  change 
continuously,  producing  formanilide  and  water.  The  crystals  redissolve 
and  the  homogeneous  liquid  mixtures  separate  in  time, into  two  layers. 

The  authors  determined  the  binodal  curve  by  titrating  aqueous  formic 
acid  mixtures  with  aniline.  The  end  point,  shown  by  opalescence,  could 
be  determined  to  within  one  drop  of  aniline.  Three  tie  lines  showing  the 
percentage  of  formic  acid  in  adjoining  layers  were  determined.  Using 
these  and  the  values  for  the  binodal  curve  the  following  results  for  the 
composition  of  a  series  of  liquid  layers  in  contact  with  each  other  have 
been  estimated. 


r 


Oma.  per  100  gms^  aqueous  layer  Qns.  per  100  gma^  aniline  layer 


HCOOH 

We 

Hg0  ' 

HCOOH 

Wh 

H2° 

0.0 

3-6 

96.4 

0.0 

95.0 

5-0 

4.0 

12.0 

84.O 

O.65 

93.5 

5.85 

5-5 

15.5 

79-0 

1.7 

91.0 

7.3 

7. 1 

21.0 

71-9 

3-8 

83.5 

12.7 

8.3 

28.5 

63.2 

6.0 

72.0 

22.0 

8.5 

41.0 

50.5 

7.4 

62.0 

30.6 

0  D  P 

8.2 

50.0 

41.8 

8.2 

50.0 

41.8  r.V . 

In  addition  to  the  binodal  curve  the  authors  determined  the  region 
in  which  aniline  formate  is  formed.  The  saturated  solutions  were 
prepared  by  agitating  known  mixtures  of  aniline  and  formic  acid  at 
i<°  for  3  hour  or  longer  and  analyzing  the  solution  and  the  soli 
phase  which  separated.  Points  on  the  curve  were  also  determined  by 
titrating  formic  acid  solutions  with  aniline  at  15  until  crystals 
remained  in  the  solution  and  also  by  titrating  aniline  with  formic 
acid  solutions  until  crystals  persisted.  Although  the  appearance  of 
the  crystals  varied  with  the  different  conditions  under  which  they 
were  formed,  analysis  showed  them  to  be  the  formate  ill  all  cases. 

The  following  points  on  the  curve  were  determined. 


Oma.  per 

100  g»3^  sat. 

solution 

Solid 

'  HCOOH 

WH2 

V  -N 

Phase 

7-2 

79-6 

13-2 

CsH,N. 

11*3 

64.8 

23-9 

II 

12.  5 

51.9 

35*6 

It 

18.4 

38.5 

43*1 

II 

24.0 

36.8 

39.2 

II 

33. 1 

35-  1 

31*8 

II 

41.1 

38.  1 

20.8 

The  authors  also  describe  the  changes  which  occur  on  keeping 
liquid  mixtures  and  the  crystals  of  aniline  orma 


the 
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C  |  H  2O  2 


Mutual  Solubility  of  Benzene  and  Formic  Acid. 

(Ewfots,  1914) 


t°  of 

Gms.  HCOOH 

t°  of 

Gms.  HCOOH  per 

Miscibility 

per  100  Gms.  Sol. 

Miscibility. 

100  Gms.  Sol. 

21 

9.2 

70 

31-5 

30 

10-3 

72 

35 

40 

12.2 

73-2 

43-5i 

■5° 

16.5 

72 

60 

6q 

22 

70 

65 

Synthetic  Method. 


t°  of 

Gms.  HCOOH 

Miscibility. 

per  100  Gms.  Sol. 

60 

74 

40 

82 

20 

87 

5 

89.6 

Results  for  this  system  are  also  given  by  Wrewsky,  field  and  Scukarev, 
1928,  1929.  The  critical  solution  temperature  is  reported  by  Timmermans 
and  Mme.  Hennau t-Roland,  1930*  to  be  74.15°. 

Solubility  of  Benzene  in  Aqueous  Solutions  of  Formic  Acid.  Synthetic 

Method.  (Ewns,  1914.) 

In  95  Wt.  %  In  85  Wt.  %  In  75  Wt.  %  In  60  Wt.  % 

HCOOH.  HCOOH.  HCOOH.  HCOOII. 


t°  of 

Gms.  C«H « 

t°  of  ' 

Gms.  GHa 

t°of 

Gms.  C«H* 

t°  of 

Gms.  C«H« 

Miscibility. 

per  100 
Gms.  Sol. 

Miscibility. 

per  100 
Gms.  Sol. 

Miscibility. 

per  100 
Gms.  Sol. 

Miscibility. 

per  100 

Gms.  Sol. 

57-5 

96 -3 

71 

97-5 

122 

12 

i°5 

6 

77 

94-4 

87 

96.6 

97-5 

8-5 

82 

3-8 

95 

89.8 

IOI 

96 

74 

6 

76 

3 

112 

■85-2 

IOO.5 

14.3 

94-5 

24.7 

8l 

10 

80.5 

20 

46 

7 

5i 

12-5 

Distribi  tion 

of  Formic 

Acid  at 

23°  Between  : 

(  Gordon  and 

ltcid,  1922.) 

Water  and  Water  and  Water  and 

Carbon  Disulfide.  Carbon  Tetrachloride.  Cotton  Seed  Oil. 


Gms.  H  COO  It  per  100  gins. 
HsO  layer.  CS,  layer.  . 


Gms.  H  COO  H  per  100  gms.  Gms.  H  COO  II  per  100  gras.  Gms.  II  COO  Il-per  lOOgms. 


4.8 
8.4 
1 4  -  6 
•25.7 
4 1  •  6 
54.8 


o . oo3 1 8 

0.00574 

o.oio5 
o . 02 1 5 
o.o438 
0.0750 


H,0  layer. 

CCl,  layer. 

II,  0  Layer. 

C.S.O. layer. 

IIjO  layer. 

5.8 

0.00378 

I  .  I 

O.OI72 

20.9 

8.6 

O . 008 1 

2.3 

0 .  o36 

3o .  3 

17.5 

0.01 i 35 

3.7 

0.0.57 

5 1 . 1 

26.9 

0.0273 

5.5 

0.0878 

62.5 

43.2 

0 . o63 1 

8.1 

0. i3o5 

71 .3 

58.9 

0. 1700 

12.7 

0.193 

80.7 

14.4 

0 . 220 

87.2 

o.33i 
0.489 
1 , 10 

..67 
2.43 
3.5o 
4.86 

nt  va*u®  f0rothe  distribution  0!  formic  acid  between  water  and  chloroform 

of  £  H.O  (ayer^and  SK  “  “  ^  "" 

olive  oil  are  given^y^odaSsky!0!^ .  betWee"  Water  ud 

Distribution  of  Formic  Acid  Between  Water  and  Ether 

at  26°. .3. 

(  nnnow,  1919,  1922. ) 

Cone,  of  H  COO  II  in  v 


at  15°. 

Cone,  of  If  CO  OH  In 


at  25°. 

(Smith,  1921,  1922.) 


ir,o 

(C,n5),0. 

layer  (1). 

layer  (2). 

I  -  154 

0 . 526 

O.619 

0.274 

0.322 

0. 134 

0.146 

o.o584 

0.0976 

o'.o386 

0  0023 

0.0210 

(0 

(5) 

2. 19 

2 . 26 
2 . 40 

2 . 50 

2 . 5 1 
2 . 49 


11,0 

layer  (I). 

I  .245 
0.663 
0.394 
o.i58 


(C,  ll5),0 

I A  >  e  r  (2). 

0.488 

0.245 

0.142 

o.o56i 


(i)  t 

It,  0 

<C,  Hs),  0 

w  ‘ 

layer  (C,). 

layer  (Ct). 

2.5l 

3o .  00 

i3 .25 

2.71 

l3.45 

4-/5 

2.77 

8.85 

3 .  -i5 

2 . 82 

6.55 

2 . 3o 

4-775 

1 .625 

C« 

C,‘ 

2 . 26 
2.77 
2 . 72 
2 . 85 
2.0/r 


C  |  H  2O  2 
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Distribution  of  Formic  Acid  Between  Water  and  Ether  at  18°. 

(  Auerbach  and  Zeglin,  1922.  ) 


Gm.  tools.  II  COO  H  per  liter  of 


H,  0 

1 C,  Hs ),  0 

(i) 

layer  (t). 

layer  (i). 

(2) 

0 . 0476 

O.OI76 

2.53 

0.0499 

O.Ol85 

2.52 

0.0960 

o.o364 

2 . 52 

0. io36 

0.0394 

2.5a 

0, 1954 

0.0756 

2.50 

0.2868 

0. 1 1 3 1 

?.47 

Gm.  raols.  AT  COO  H  per  liter  of 


H,0 

(C,H,),0 

(1) 

layer  (1). 

layer  (2). 

w* 

O . 3695 

0.1477 

2.44 

O . 5ogo 

O.2074 

2.41 

O . 6782 

O.2799 

2.38 

0.8358 

0.3494 

2.33 

1  .o58 

0.4531 

2 . 3o 

1.349 

O . 6068 

2.20 

Distribution  of  Formic  Acid  Between  Aqueous  0.5  n  Sulfuric  Acid  Solutions 

AND  Ether  AT  18°.  (Auorbach  and  Zeglin,  1922.) 

Gm.  mols.  II  COO  U  per  liter  01  Cm.  mots.  H  COO  H  per  liter  of 


0.5/1  11, SO 

lC,H,),0 

<U 

’0,5/i  H,  SO 

(  G,  ii,),  0 

(1) 

layer  (t). 

layer  (2). 

(21  ’ 

layer  (1). 

layer  (2). 

(21 

o.o5oi 

O . 0200 

2.5o 

0.4786 

0 . 2003 

2.39 

0.0928 

0.0373 

2.49 

0.4930 

0.2070 

2.38 

0. 1710 

0.0694 

2.47 

O.6724 

0.2888 

2.33 

0. 1964 

o.o8o3 

2.45 

o.85i7 

0.3732 

2.28 

o.3l64 

0. 1302 

2.43 

0 . 8890 

0.3913 

2.27 

o.3455 

0.1426 

2.42 

1 . 268 

o.5834 

2. 17 

0 . 406 1 

0. 1687 

2.41 

I  .  320 

0.6116 

2. 16 

Data  for  the  distribution  of  formic  acid  between  ether  and  aq,  o.5  n  Ht  S04 
containing  200  gms.  of  glucose  per  liter,  are  given  by  Auerbach  and  Beck,  1926. 
The  experiments  were  made  for  the  purpose  of  perfecting  a  method  for  the  deter¬ 
mination  of  formic  acid  in  sugar  containing  foodstuffs  such  as  honey,  fruit  juices 


and  marmalades. 

Data  for  the  extraction  of  formic  acid  from  water  by  ether  are  given 
by  Dakin,  Janney  and  Wakemann,  1913. 

Distribution  of  Formic  Acid  Between  Water  and  Benzene  at  13-15°- 

(v.  Georgievics,  1913  ) 

A  small  separatory  funnel  was  used  and  the'acid  in  each  layer  titrated  with  0.1 
n  NaOH.  using  phenolphthaleine  as  indicator. 

Gms.  HCOOH  Found  per:  Gms.  HCOOH  Found  per: 


1  So  cc.  CjH*  Layer. 

0  035 
0.062 


'J^THioLayer  150  cc.  C,H,  Layer.  25  cc.  H20  Layer. 

I  oi6  O.Ol6  •  2.365 

1-539  °°iI  lifA 

1.800  0.024  5  »74 

?  TT2  O.Otl  7-O30  ^  ,  j. 

The  distribution  ratio  of  formic  acid  between  water  and  benzene  was  found  by 
King  and  Narracott  (1909)  to  be  1  to  0.0242  at  roomJ*mp- 

Distribution  of  Formic  Acid  at  25  Between  . 


0.114 

0.138 


Water  and  Benzene. 
(Brown  and  Bury,  1933.)  (Gordon  and 

Xorroalltv  of  HCOOH  Hi  Gms  H  l  00H . 

Retd,  192a.) 

per  too  gms. 

Water  and  Bromoform. 

(Gordon  and  Reid,  1933.) 
Gms.  HCOOII  per  ion  gms. 

HtO  layer. 

3.4«o 

3.757 

3.9^3 

4  689 

5 .483 
6.806 

C,II,  layer. 

0.01 17 

O.Ol38 

O.Ol47 

O.O188 

O . 0233 
0.o348 

If, 0  layer. 

5.3 

6.4 

9-9 

i3.6 

i8.5 

29 . 2 

41.2 

58.2 

C0ll,  layer. 

O.OI70 

0.0197 

0.0400 

o,o584 

0.0840 

0 . 1 56 
0.322 
0.800 

11,0  Inver. 

3.  1 

6.9 

10. 8 

23 . 1 

39.0 

53.6 

CII  Ilia  ytT. 

0. 1 14 

0. 180 
0.176 

0.394 

0.675 

1.195 
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Distribution  of  Formic  Acid  Between  Water  and  Chloroporm  at: 


0° 

19° 

50° 

(Bektourov.  1939.) 

(Schllow  and  Lepln,  1922. ) 

(Bektourov,  1939.) 

Om.  Equlv. 

HCOfW  per  liter 

Normality.  HCOOH  In: 

Gm.  Equlv. 

HQpOH  per  liter 

HgO  layer 

CHC13  layer  ' 

'  HgO  layer 

CHClj  layer 

/  HgO  layer 

CHClj  layer 

1.7495 

0.00709 

2.25 

0.0174 

1.6431 

O.OI418 

3*2153 

0.01537 

4 .22 

0.0348 

2.2223 

0.02010 

4.2556 

0.02246 

7.67 

O.O783 

3..  1207 

0.0295 

7.7546 

0.0543 

13*08 

0.244 

5.1185 

0.0556 

9*5041 

0.0827 

17.82 

1.131 

8.2038 

0.1182 

11.7973 

O.1418 

11.  1117 

0.2009 

Distribution  of  Formic  Acid  Between  Water  and  Cap.bon  Tetrachloride. 


Oa.  Equlv. 

0° 

HCOjJH  per  liter 

(Bektourov.  1939.) 

25° 

Cm.  Equlv.  HCOOH  per  Liter 

Gib.  Equlv. 

6o° 

HCjJOH  per  liter 

’  HgO  layer 

CC14  layer  ' 

'  HgO  layer 

CC14  layer  ' 

1  HgO  layer 

CC14  layer 

4.4920 

O.OO3546 

4. 1492 

0.004728 

3.5936 

O.OO662 

5*4377 

0.005910 

6.4306 

0.00946 

7.6364 

0.0236 

8.3929 

0.01300 

10.0005 

0.0212 

9.5986 

0.0354 

10.0005 

0.01888 

12.9794 

O.O361 

H.9865 

O.0591 

12.2465 

O.O283 

14.3270 

0.04728 

14.5871 

O.0886 

17.6133 

O.0827 

Distribution  of  Formic  Acid  at  25°  Between: 

(Archibald,  1932.) 


Water  and: 

Amyl  alcohol 
Tertiary  amyl  alcohol 
Normal  butyl  alcohol 
Secondary  Butyl  alcohol 
Methyl  ethyl  ketone 


_ °"*  Hols.  HgpOH  per  near 

HgO  layer  ( )  Organic  layer  (Cg) 


O.I4386 

O.4898Q 

0. II443 

O.36056 

O.25622 

O.78493 

O.I1830 

O.34625 

0. 12269 
0.34252 


O.08318 

0.25472 

0. 13015 
0.39705 

0.22507 

O.63554 

0.12781 

0.36953 
0. 16511 
0*44332 


O.5782 

0.5200 

1* 1373 
1.  1012 

O.8486 

0.8097 

I.O8O4 
1 .0672 

1*3457 

1.2942 


C | H  20  2 
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Distribution  of  Formic  Acid  Between  Water  and  Renzenb. 

(Bektourow,  1939.) 


0 


0 


25 


6o° 


Om.  Equlv. 

HCO^H  per  liter 

Om.  Equlv. 

HCJOH  per  liter 

Om.  Equlv,  HCOOH  per  liter 

_ _ A _ 

Hg0  layer 

Ve  layer' 

'  HgO  layer 

ceHe  iayer' 

, HgO  layer 

c6H6layer 

1-4573 

0.00226 

2.5739 

0.00568 

3.3877* 

0.0208 

2.7443 

0.00454 

4.6747 

0.0123 

4.5233 

0.0303 

3-3310 

0.00645 

6.2645 

0.0208 

6 . 1699 

0.0473 

7.9868 

0.0240 

7-4000 

0.0265 

7.7691 

O.0693 

10.0308 

0.0378 

8.2423 

0.0325 

9.2737 

0.0947 

12.6615 

0.0599 

9.0466 

0.0378 

10.9771 

12. 1 126 

O.1419 

O.1514 

Distribution  op  Formic  Acid  Between  Water  and 

(de  Kolossowsky ,  Kullkow  and  Bekturow, 

Nitrobenzene 

1635.) 

AT  25° • 

Gm.  Mol 

.  HCQpH  per  liter 

£l 

Gm.  Mol. 

HCOOJj  per  liter 

Cl 

H20  layer(Ci) 

CgHgNOg  layer(Cg)'  C2 

'  HgO  layer (Cj ) 

C6H5N0g  layer(Cg) '  Cg 

0.185  0.0038  48.7 
0.489  0.01025  47.7 
O.9215  0.0193  47*7 
1.230  0.026  47.3 
1.878  0.041  45-8 
3.1248  O.0693  45*1 
4.6384  0.1108  4l«9 
5.991  0.1539  38.9 


9.6828 

O.3164 

30.6 

12.2466 

0.4942 

24.8 

14.2632 

0.7749 

18.4 

16.5942 

2.1798 

7.6 

16.5060 

3.1827 

5-2 

l6 . 3206 

3.4776 

4.7 

14.918 

4.985 

2.99 

13.608 

6.3512 

2.14 

Distribution  op  Formic  Acid  Between  Water  and  Toluene  at  25°- 

(de  Kolossowsky  and  Megenlne,  1932.) 


Ob.  Equlv.  HCgOH  per  liter  Cj 

'  HgO  layer('qi  CqH6CH3  layerfC^  C2 


OB.  Equlv.  H£OOH  per  liter 
'  HgO  layer(~qi  CflH6CH3  layer (4)"' 


0.9978 

0.002203 

452.9 

2.9922 

0.007760 

385.6 

4.9846 

0.015394 

323.8 

6.9739 

O.O2606 

267  -6 

8.9587 

0.04128 

217 .0 

10.936 

O.06366 

171.8 

12.903 

0.0937 

132.6 

14.85  0.1503  US‘0 
16.76  0.2374  70.6 
18.61  0.3878  48.0 
20.34  0.6563  31*0 
21.88  1.1165  19.6 
23.31  1.689  13*8 
24.16  1-844  13-1 


STRIBUTION  OF  FORMIC  AciD  AT  25°  BETWEEN 


Waicr 

and  Kerosene. 


Gms.  II  COOH 
per  100  gras. _ 

IljO  Kerosene 

laser  layer. 

17.9  o . 0099 

30>9  0.0218 

38.9  0.03-29 

43.2  o.o4i5 

59.8  0.126 

66.3  0.173 


Water 

and  Toluene. 

Gms.  11  coon 
per  100  gins. 

H,  0  Toluene 

layer  layer. 

5.3  0.0149 

y.g  0.0246 

i6.5  o . o566 

3 i.o  o.i375 

41.7  0.270 

59.7  0.726 


Water 
and  Xylene 


Gras,  it  coon 
per  100  gras. 

11,0  Xylene 

layer.  layer. 

5.0  0.0208 

5.1  0.0238 

8.6  0.0421 

9.6  0.0420 

i5.o  0.0572 

i5.6  o.o556 


Gras.  II  COOH 
per  100  gms. 

11,0  Xylene 

layer.  layer. 

a5.6  o.n55 

26.4  0.1120 

40.4  0.223 

41.2  o . 254 

55.2  O . 5oo 

55.7  0.493 

60.3  0.661 


FORMIC  ACID 
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C  |  H  2  0  2 


Distribution  of  Formic  Acid  Between  Water  and 
Ortho  Nitro  Toluene  at  25°  • 

(de  Kolossowsky,  1934;  de  Kolossowsky,  Kullkow  and  Bekturow,  1935.) 


Gm.  Mols. 

HCOgH  per  liter 

a 

Om.  Hols. 

HCOOH  per  liter 

il 

HgO  layerfCj ) 

c6h4ch3.no2(C2)' 

Cg 

/  HgO  layerfCj) 

O  CeH4CH3.N0g(C2)' 

C2 

0.3073 

0.0047 

65.4 

4.708 

O.0846 

55.65 

0.6005 

0.0095 

63.2 

6.619 

0. 131 

50.2 

0.8747 

0.0143 

61.2 

13.818 

0.520 

26.6 

1.4538 

0.0234 

62. 1 

15.602 

O.786 

19.85 

2. 1962 

O.O369 

59.5 

18.498 

2.092 

8.84 

3.3592 

O.O563 

59.7 

17.765 

3.966 

4.48 

Distribution  of  Formic  Acid  Between: 


Water  anp  Petroleum  Ether 
(Orossfeld  and  Meraelster,  1932.) 

cc.  o.in  N80H  required  per  25  cc. 

Methyl  Alcohol  and  i— Octane ( 
(SBlth  and  Norton,  1932.) 

Cy  Ob.  Mol.  HCOOH  per  liter 

1)  AT  0°. 

C2 

H20  layerfCj ) 

Pet.  Ether  layer(C?) 

' 

7  CHj^OH  layer(Ci) 

l.Oct.  layer(Cg) 

"V  ~c~ 

L1 

21.6 

0.024 

900 

0. 1633 

0.00505 

0.0309 

48.9 

0.028 

1750 

O.5084 

0.01271 

0.0250 

138.O 

0.044 

3140 

169.O 

0.055 

3070 

( 1 )  -  2.2.4 

-  Tri  methyl 

Pentane 

224.9 

0.078 

2880 

Distribution  of  Formic  Acid  at  25°  Between  Acetc 

( Smith,  1921-1922. ) 

Mllllmols.  II  LOOM  per  liter  of 

Acetone  layer  (A).  Glycerol  layer  (G). 


2.075 

2.8875 

5.65 

7.8 

20.8 


1 .5i5 
2.0625 
3.70 
5.65 
16.0 


NE  and 


c' 

i.36 

1 . 40 

1.39 
1 .38 
1 .  3o 


Glycerol. 


Distribution  of  Formic  Acid  Retveen  2.2.4  Trimethyl 
Pentane  and  p  Methoxy  Ethanol. 

(Henrlquea,  1933.) 


Results  at 

-19.5  ° 

Results  at  o° 

Mllllmols  HCOOH 

Per  liter 

£l 

C2 

Mill lmols 

Pentane 

layerfCj ) 

HCOJ)H  per  liter 
Ethanol  x 

layer(Cg) 

Pentane 

layer(Cj) 

Ethanol  ' 

layer(Cg) 

O  I  O 
M  1  — 

1-3 

3-3 

252.9 

203.6 

0.0051 

O.OO46 

1.  1 

3.4 

4.6 

4.9 

248.3 

667.9 

720.7 

961.7 

0.0046 

0.0051 

0.0064 

0.0051 

C  ,  H  20  2 
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Reciprocal  Solubility  of  Formic  Acid  and  Allyl 
Iso  Sulpocyanide  ( CH2 : CHCHgNCS) 

( Jankovsky ,  1934.) 


t° 

Gtoa.  HCOOH  per 

100  gms.  mixture 

t° 

Oms.  HCOOH  per 

100  gms.  mliture 

t° 

Os.  HCOOH  per 

100  gms.  mixture 

6.5 

6.6 

39.7 

38.8 

35-8 

67.7 

25 

11. s 

39.8* 

45.0 

33-5 

70.1 

36 

25.8 

39.1 

51-2 

26 

77.5 

39 

33.8 

38.2 

55*4 

10 

84.O 

*  Critical  Solution  Temperature. 


The  author  also  studied  the  reciprocal  solubility  of  Formic  Acid  and  Tri 
Ethyl  Amine  but  found  that  the  addition  compound  which  is  formed  separates 
into  two  liquid  layers  at  the  moment  of  fusion.  The  limits  of  reciprocal 
solubility  in  this  system  at  the  ordinary  temperature  are  1.4  and  39. 2  gms. 
HCOOH  per  100  gms.  of  the  mixture. 

The  limit  of  reciprocal  solubility  of  Formic  Acid  and  Ethylene  Bromide  is 
at  51. s  percent  HCOOH  and  71. 8°.  (Lecat,  1930.) 

The  limit  of  reciprocal  solubility  of  Formic  Acid  and  n  Pentane  is  at 
10.0  percent  HCOOH  and  28°.  (Lecat,  1930.) 

Freezing-point  data  are  given  for: 


(Peiker  and  Coffin,  1933.) 
(Kendall  and  Adler,  1921.) 


ft 

II 

II 

II 

II 


fl 

II 

II 

II 

II 


(Baud,  1913c) 
(Joukovsky,  1934-) 

11  » 


HCOOH  ♦  HCN 

+  HCOOK 
+  HCOOLi 

♦  HCOONH 

♦  H COON a 

♦  ( HCOO) _Pb 

♦  (HCOO)  Ca 
+  CH3COOH 

♦  HOOONHg  (formamide) 

♦  CH3CN  (acetonitrile) 

♦  CH3NO2  (nitro  methane) 

►  N(CgH5;3  <tri  ethy1  .  ' 

+  r  h  NS  (allyl  iso  sulfocyanide)  _  .  . 

♦  o4CaH4ClN02  (o  chloro  nitro  benzene) (Bruni  and  Rerti,  1900.) 

♦  C7H0O2  (di  methyl  pyrone)  (Kendall,  1914.) 

METHYL  CHLORIDE  CH3C1. 

Solubility  of  Methyl  Chloride  in  Several  Organic  Solvents.  ( Kling,  IMS.) 

The  results  are  expressed  in  terms  of  lt  =  — V0)  pr  (V„  Vc)  -f-  Vc  in  which 

V  —  volume  of  gas  after  absorption,  V0  =  original  volume  of  S®8’  .T|  = 
onabsoluttTscaiefF ( =  temp,  of  .Lrmos.a.,  V.  =  volume  of  the  flask,  V.-  volume 

of  solvent  ^  jn  Kach  golvcnt  determined  separately. 


CCI,. 

1 1 5 . 4 

87.6 

68.7 
56.2 
45.9 

38.o 


CH  Cl 

CCI, 

t“- 

<1  . 

(II  Cl„ 
.  276.8 

CH  Cl* 

239.4 

CIICI, 

168. 1 

.  202.5 

174.8 

1 25 . 2 

.  158.3 

i3o-7 

98.7 

ioi  .2 

79° 

.  o3 . 5 

76-9 

65 . 1 

54.1 

58.6 
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Solubility  of  Methyl  Chloride  in  Carbon  Tetrachloride 

AND  IN  DlCHLOR  ETHANE  AT  SEVBRAL  TEMPERATURES  AND  PARTIAL  PRESSURES 

(Kaplan  and  Romantchouk,  1930.) 


Partial  Pressure 

CC  CH3CI 

(at  o° 

and  76CHW) 

CC  CH3CI 

(at  o°  and  7eomm) 

Of  CH;£1  In  **  Hg. 

dissolved 

per  icc  CC14  at: 

dissolved 

per  lee 

_ A — 

CgHgCig  at: 

'  -10° 

0° 

+  80°  ' 

'  -10° 

00 

♦  20°  ' 

760 

145 

83 

38 

336 

152 

76 

700 

124 

71 

36 

294 

134 

67 

600 

95 

56 

30 

228 

106 

54 

500 

71 

42 

24 

170 

82 

42 

400 

52 

30 

19 

130 

60 

33 

300 

36 

19 

14 

92 

42 

24 

200 

22 

12 

10 

58 

25 

16 

100 

10 

6 

5 

28 

10 

8 

Solubility  of 

Methyl  Chloride 

in  Several 

Solvbnts  at  Varying 

Pressures 

Results  fQr: 


(Horlutl,  1931.) 


Acetone  (CH3>2C0  Methyl  Acetate,  CH3COOCH3  Chloroform,  CHCI3 


✓ - 

Oid.'moI.  CH3CI  N 

' - 

<5n.  Mol.  CH3Cl  ' 

/ - 

dm.  Hoi.  CH3Cl 

P(mm) 

per  l.o  gm.  mol. 

P(»») 

per  l.o  mol. 

P(«m) 

per  l.o  gm.  mol. 

sat.  sol. 

Sft  t»  •  sol* 

sat.  sol. 

229.2 

0.0000 

213.4 

0.0000 

197-1 

0.0000 

292. 1 

O.O182 

294.9 

0.0227 

210.*} 

0.0230 

412.7 

0.0522 

410.8 

0.0560 

404.9 

0.0627 

540.6 

0.0891 

526.9 

0.0886 

558.2 

0.1074 

674.2 

0.1255 

631.0 

0. 1176 

702.3 

O.I483 

808.8 

O.1637 

773.9 

0. 1575 

855-2 

0.1912 

1014.3 

0.2195 

979.0 

0.2119 

973-0 

0.2232 

Carbon 

Tetrachloride  CC1 

A 

/~ 

Cm.  MOl.  CHjCl 

P(mn) 

Per  1.0  gm.  mol 

sat.  sol. 

112.4 

0.0000 

256.9 

0.0280 

431.4 

O.0639 

603.7 

0.0996 

758.  1 

O.I328 

890.5 

0. 1623 

1023.9 

0.1926 

Benzene,  C6H6 

Chloro 

benzene.  CgHgCl 

/ 

Gm.  Mol.  CH3CI' 

/ 

Gm.  Mol.  CH3a 

P(«>) 

Per  1.0  gm.  mol. 

P(B*D) 

Per  1.0  g».  mol. 

sat.  sol. 

sat.  sol. 

93.7 

0.0000 

11.6 

0.0000 

190.2 

0.0248 

151.7 

O.O337 

329.0 

0.0608 

3H.7 

0.07 19 

463.8 

0.0955 

503.5 

0. 1180 

626.6 

0.1373 

669.9 

0.1572 

776.6 

0. 1758 

908.6 

0.2121 

10  12 . 7 

0.02349 

1060.9 

0.2479 

The  solubilities  of  CHSC1  in  the  above  solvents  at  one  atmosphere 
pressure,  in  terms  of  the  Ostwald  Solubility  Expression  l  (see  p.  37 
as  calculated  by  Horiuti  are  as  follows 


Solvent 


l 


8olvent 


Acetone 

Methyl  Acetate 
Chloroform 


l 


69.3  Carbon  Tetrachloride 

64.3  Benzene 

67.6  Chloro  benzene 

he  solubility  of  Methyl  Chloride  in  Cyclohexanol  (C  H  'CHI 
of  the  Ostwald  Solubility  Expression  (the  ratio  of  t  e’vit'u!!’ 

Bas  absorbed  to  the  vol.  (V,  of  the  absorbing  ,  at 

of  Me,hyi  chioHde 


40.9 

55.9 
47.2 

in  terms 
(v)  of 
at 
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METHYL  CHLORIDE  CH-Cl. 

o 


Solubility  of  Mbthyl  Chloride  in  Organic  Solvents  at  320. 

{Zellhoef  fer,  1937;  Zellhoeffer,  Copley  and  Marvel,  1938.) 


Solvent 

Cellosolve  acetate 
Carbitol  acetate 

"  ethyl  ether 
Dimethyl  ether  of  tetraethylene 
glycol 

Diethyl  ether  of  tetraethylene 
glycol 

Dimethyl  ether  of  triethylene 
glycol 

Carbitol  methoxy  acetate 
Butyl  carbitol  acetate 
Diethylene  glycol  diacetate 
4-Methyl-2-pentanol  acetate 
y ,y-Dichloro-n-propyl  ether 
Dichloro  iso  propyl  ether 
«  Fluoro  naphthalene 
Tri  chloro  benzene 
1. 1.2.2-Tetra  chloro  ethane 
Butyl  cellosolve  n  butyrate 
"  "  acetate 

"  "  laurate 

Tetra  hydro  furfuryl  ether  of 
butyl  cellosolve 
Tetra  hydro  furfuryl  cellosolve 
acetate 

Methy-l  carbitol  acetate 
Butyl  carbitol  chloride 
Methyl  ether  of  tri  ethylene 
glycol  acetate 
Tetra  hydro  furfural  laurate 
ii  "  "  acetate 

a,y-Glycerol  dichlor  hydrine 
acetate 
Ethyl  laurate 
2  Ethyl-i-hexanol  acetate 
Furfuryl  acetate 
Ethyl  furoate 
Furfural 
Tetralin 
Decalin 

Benzo  tri  fluoride 
p  Fluoroanisole 

Ethyl  ether  of  diethylene  glycdl 
acetate 


Formula 


C2H50(CH2)20C0CH3 

C2H50(CH2CH20)2C0CH3 

C2Hs0(CH2CH20)2C2H5 

CH30(CH2CH20)4CH3 

C2H50(CH2CH20)'4C2H5 

[CH30(CH2)20CH2]2 
( C2H50( ch2ch2o ) 2C0CH20CH3 
n-C4H90(CH2CH20)2C0CH3 
[,CH3C00CH2CH2]  20 
(CH3)2CHCH2CH(0C0CH3)CH3 
(C1CH2CH2CH2)20 
(C3H6C1)20 
G 10^7^ 

C6H3C13 

ci2chchci2 

n  C4H90(CH2>20C0-qC3H7 
n  C4H90(CH2)20C0CH3 
n  C4H90(CII2)20C0(CH 


0m.  CHgCl  per 
100cc  solvent  at 
2203  mm  pressure  (l) 

36.4 

32.2 

32.4 


iqGH3 


HJCHo000CH, 


CH30(CH2CH  0)3C0CH3 

(C4H70)CH20C0TCH2)10CH3 

(C4H70)CH20C0CH3 

(C1CH2)2CH0C0CH3 
CH3(CH2)10COOC2H5 
CH3(CH2)3CH(CJI 
(C4II30)CH20C0CII 
(C4H30)C00C2H5 
(C4H30)CH0 
G 10JJ 1 2 

C10H18 

CgHsCFs 

£  fc6h4och3 


32.5(2) 

30.2 

34.4 

29.4 
24.8 

30.4 

28.2 

29.4 

26.2 

19.4 
35.0 
29.0 
32.0 
20.6 


(C4H70)CH20(CH2)20-n  C4H9  28.2 


(C4H70)CH20(CH2)20C0CH3 
CH30(CH2CH20)2C0CH3 
n  C4H9(0CH2CH2)2C1 


C2H50(CH2CH20)2C0CH3 
Diethyl  ether  of  diethylene  glycolLC2H50(CH2CH20)2C2H6 

it,  STpSrrr,^  'S&fA  -  - 


30.4 

30.8 
28.0 

30.0 

20.4 

34-2 

26.6 
21.2 
27.2 
26.3 
30.2 

27.6 

22.8 
14.2 
30.0 

30.4 

33-3 

38.2 
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METHYL  CHLORIDE 

Freezing-point  data  are  given  for: 

CH^Cl  -r  (CH30H)  Methyl  Alcohol  (Baume  et.  aL,  1914.) 

"  ♦  ( CH3 ) 2O )  Dimethyl  Ether  "  "  " 

BROMO  METHIONIC  ACID  CHBr(S03H)g. 

100  gms.  Hg0  dissolve  344.8  gms.  CHBr(S03H)2  at  25°-  (Backer,  1929.) 

CHLORO  METHIONIC  ACID  CHC1 ( SOsH )g. 2H20. 

100  gms.  Hg0  dissolve  324.0  gms.  CHCl(SOsH)g  at  25°.  (Backer,  1929.) 

METHYL  IODIDE  CH,I. 

A  sat-  solution  of  methyf  Iodide  in  water  at  22°  has  a  d  —  2.18  and  contains 
0.625  vol.  %  or  1.362  wt.  %  CHS  I.  (  Fuhner,  1924.) 


100  gms.  H20  dissolve  0.0101  gm.  mol.  =■  1.433  CH3I  30°. 

(Van  Arkel  and* Vies,  1936.) 


Freezing-point  data  are  given  for: 

CH3I  ♦  CH30H  (Methyl  alcohol)  (Baume  and  Tykociner,  1914.) 
CH3I  ♦  N02  (Nitrogen  peroxide)  (Pascal,  1923.) 

♦  C6H6N  (Pyridine)  (Aten,  190^-06. > 


FORMAMIDE  HCONHj. 

Solubility  in  Water,  Determined  by  the  Freezing-point  Method. 


t°  of 

Gms. 

HCONH, 

Solid 

t°  of 

Gms. 

HCONHj 

Solid  Phase. 

Solidif. 

per  100 

Phase. 

Solidif. 

per  100 

— O 

Gms.  HjO. 
O 

Ice 

-31. 1 

Gms.  H20. 
116.4 

Ice 

-2.7 

9  93 

(( 

-42-5 

169 

<« 

-5-7 

1787 

U 

-45  4 

187.8 

HCONH2.H2O 

—  11 

35  45 

it 

-40.4 

218.3 

a 

-23.6 

81.93 

a 

-40 

241.4 

a 

Solid  Phase. 


propionic  acid. 


Gms. 

t°  of  HCONH, 

Solid!  f.  per  100 

Gms.  H20. 

-37  6  267  HCONH* 

-29.4  369.8 

-2i. 9  540.3  “ 

-14  5  836.8  “ 

—  6.4  1780  “ 

lie  acid  and  fortnamidc 


Solubility  of  Formamipe  in  Methyl  Alcohol 
Determined  by  thr  Freezing-point  Method. 


( Joukovsky,  1954.) 

t° 

Ona.  HCONHj  per 
100  K»w.  mixture 

Solid 

Phase  t<5 

•  HCONHj per 

100  gms.  Mixture 

Solid 

Phase 

~  98.4 
*103.1 

-  75.3 

*  65.6 

*  61.5 

0.0 

(Eutec) 12.9 

25.6 

31-7 

34.7 

CHjOH  “44.2 

"  ♦  HCONHg  -34  6 

HCONH, 

"  + 

+  2.5 

II 

49.  1 

59.9 

83.8 

100.0 

HCONH 

2 

II 

II 

Reciprocal  Solubility  of  Formamide  and  Nitrobenzene. 

( Joukov  sky ,  1034.) 


t° 

Oms.  HCONHg  per 

to 

Oms.  HCONHg  per 

0 

Oms.  HCONHg  per 

100  g®8.  mixture 

l 

100  Bros*  mixture 

100  gms.  mixture 

60 

5*2 

M 

O 

00 

to 

• 

# 

36.8 

81 

70.40 

84 

8. 1 

107.6 

43.1 

19.2 

76.0 

102.8 

16.8 

107.6 

44.7 

— 

90.0 

104*2 

18.7 

107.0 

45.6 

*  Critical  solution  temperature 


Results  for  this  system  in  terms  of  volume  percent  of  the  liquids  are 
given  by  J&necke,  1039.  This  author  also  gives  complete  results  for  the 
ternary  system  Formamide  ♦  Nitrobenzene  +  Hexane. 


Freezing-point  data  are  given  for: 


HCONH. 


+  CH3000H  (Acetic  acid) 

♦  n  C3H7C00H  (n  Butyric  acid) 

♦  CS2  (Carbon  Disulfide) 

♦  (CgH5)  g0.  (  Ethyl'  Ether) 

♦  CgH  (Benzene) 

+  CgHgNOg  (Nitro  benzene) 


(English  and  Turner,  1915.) 

11  H  it 

(Joukovsky,  1934.) 


NITRO  METHANE 


CH3N02. 


Reciprocally  saturated  layers  of  nitromethane  and  water  werf  each 
analyzed  by  means  of  viscosity  measurements. 

100  gins.  sat.  solution  of  nitro  methane  in  water  (upper  layer) 
contain  10  gms.  C  11  NO  at  25°* 

100  gms .  sat.  solution  of  water  in  nitro  methane  (lower  layer) 

contain  2  gms.  H20  at  25°.  (Wright,  Murray-Rust  and  Hartley,  1931. 
Determinations  of  the  total  and  partial  vapor  pressures  of  mixtures  of 
nitro  methane  and  methyl  alcohol  and  of  nitro  methane  and  ethyl  ether  at 
20.5°  are  given  by  Joukovsky,  1934.) 

Freezing-point  data  are  given  by  Joukovsky,  1934*  for: 


CH3N02  +  HCOOH 
"  ♦  CflHe 

♦  C  H  NO, 


(Formic  Acid) 

( Benzene) 

(Nitro  benzene) 


6  5 


The  critical  solution  temperature  of  mixtures  of  Nitro  methane  and 
Tetra  chlor  ethylene  is  410  •  (Cornish,  Archibald,  Murphy  and  Eva  , 

1934. ) 

The  limit  of  the  reciprocal  solubility  of  Nitro  methane  and: 

Prim. i-  Butanol  is  at  56.5  percent  nitro  methane  and  i7.o°. 
i-  -  Butyl  carbinol  is  at  87.5  percent  nitro  methane  and  13.5  • 
Dimethyl  ethyl  carbinol  is  at  „.5  P«rce.t.  n.tro 
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METHANE  CH4. 


t*. 

o 

5 

io 

IS 

20 

25 

30 


ft.  O’. 

0.05563  0.05530 

0.04805  0.04764 

0.04177  0.04127 

0.03690  0.03628 

0.03308  0.03233 

0.03006  0.02913 

0.02762  o'. 02648 


Solubility  in  Water. 

(Winkler,  1901.) 


Q- 

t°. 

0. 

?• 

O.OO396 

40 

O.O2369 

0.02198 

0.00159 

O . OO34 I 

50 

0.02134 

O.O1876 

O.OOI36 

O.OO296 

60 

O.OI954 

O.OI57I 

O.OOII5 

0.00260 

70 

O.O1825 

O.OI265 

O.OOO93 

0.00232 

80 

O.OI77O 

O.OO944 

O . 00070 

0.00209 

90 

OOI735 

OOO535 

0.00040 

O.OOI9I 

IOO 

O.OI7OO 

O 

O 

jB  •  Bunsen  Absorption  Coefficient,  which  is  the  volume  of  gas  (reduced 
to  o°  and  760  mm)  dissolved  by  1  volume  of  the  liquid  when  the  partial 
pressure  of  the  gas  is  760  mm. 

3*  =  is  the  same  as  0,  except  the  measurements  are  at  the  total  pressure 
of  the  gas  plus  liquid  instead  of  at  the  partial  pressure  of  the  gas 
al  one. 

q  *  the  weight  of  gas  in  grams  dissolved  by  100  gms.  of  pure  solvent 
at  the  indicated  temperature  and  total  pressure  of  760  mm. 


Solubility  op  Methane  in  Aqueous  Solutions  op  Sulpufic  Acid  at  20°. 

(Christoff, 


Gfcs.  H28O4  per 
100  gas.  aq.  solvent 


Oa.  Mol.  HgSO* 
per  liter  solvent 


3 


7 


35  •  82 
61.62 
95-6 


4.64 

9.55 

18.0 


0.01691 

0.01311 

0.03072 


0.01815 

0.01407 

0.03303 


0  >  Bunsen  Absorption  Coefficient 

l  =.  Ostwald  Solubility  Expression,  which  is  the  ratio  of  the  volume  (v) 
of  gas  absorbed  at  any  pressure  and  temperature  to  the  volume  (V)  of  the 
absorbing  liquid,  i.e.  I  =.  This  expression  differs  from  the  Bunsen 
Absorption  Coefficient  3,  in  that  the  volume  V  of  the  dissolve  gas  is 
not  reduced  to  o°  and  760  mm.  The  solubility  l  is  therefore  the  volume 
of  gas  dissolved  by  unit  volume  of  solvent  at  the  temperature  of  the 
experiment.  The  two  expressions  are  related  thus: 


3  1 1  *  0.00367t ) , 


3 


l _ 

(  l +  O.OO367  t) 


Using  a  special  apparatus  which  permitted  the  agitation  of  a  sample  of 
air  conta.mng  a  known  percentage  ol  Pittsburgh  natural  gas  (composed  ol 

l  "  'V"'  Hi)  W‘th  WatCr'  and  thp  n>m0',al  <>f  ‘he  sample  for  analysis 

after  the  per, od  of  contact  with  the  water,  the  solubility  coefficient  ...  (=  the 

volume  of  gas  reduced  to  o»  d.ssolved  by  i  vol.  of  II,  O  at  a5»,  when  the" pressure 
ol  the  gas  over  the  water  is  760  mm.)  was  found  to  be  o.o3a.  ( Milligan  „  , 
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Solubility  of  Mine  Gas  (79.4  %  CH4  +  i7.t  %  N2  +  2.8  %  02  +  0.7  %  CO,) 

IN  W  ATER  AND  ORGANIC  SOLVENTS  UNDER  PRESSURE. 

(  Fischer  and  Zerbe,  1923.) 

An  autoclave  of  33o  cc.  capacity  was  used.  Into  this  was  placed  100  cc.  of  solvent 
and  mine  gas  from  a  steel  cylinder  untill  a  pressure  of  about  20  atmospheres  was 
reached.  The  autoclave  was  then  shaken  at  about  20°  for  1/t  hour.  The  pressure 
was  then  lowered  to  1  atmosphere  and  a  weighed  amount  of  the  solution  analyzed 
for  its  contained  gas.  The  results  showed  that  although  much  nitrogen  was  present 
the  absorbed  gas  contained  the  several  constituents  in  approximately  the  same 
ratio  as  the  used  mine  gas. 

The  author  was  interested  principally  in  comparative  values  for  various  solvents. 


Used  solvent. 

Water. . 

Cc.  Gas  dissolved 

by  lvol.  of  solvent.  Used  solvent. 

Cc.  Gas  dissolved 
by  1  vol.  of  solvent. 

Petroleum  ether  ( b.  pt.  65°). 

1.34 

Ethyl  acetate . 

» 

( »  65-100). 

0.84 

Chloroform . 

)) 

(»  ioo-i5o). 

0.66 

Carbon  disulfide . 

Petroleum . 

o.56 

Benzene . 

Paraffine  oil. .  . . 

0.44 

Xylene . 

Methyl  alcohol . 

0.46 

Aniline . 

Ethyl  alcohol. . . 

0.60 

Nitrobenzene . 

Amvl  alcohol. .  . 

0-44 

Tri  c resol . . 

Ethyl  ether. . . . 

0.91 

Coal  tar  hydrocarbon 

(250-3001,  0.40 

100  cc.  H20  dissolve  3.2  cc.  Methane  (o°  and  760  mm)  at  210. 
»  Rubber  »  26.8  cc.  >»  »  » 


The  gas  dissolved  by  a  given  amount  of  air  free  rubber  was  pumped  out  with 
a  Topler  pump  and  measured  over  mercury.  Data  are  also  given  for  the  effect 
of  temperature  and  pressure  and  for  the  relation  between  solubility  and  penetrability. 

(Venable  and  Fuwa,  1922.) 


Solubility  of  Methane  in  Methyl  Alcohol  and  in  Acetone. 

(Levi,  1901,  1902.) 


In  methyl  alcohol  l  (Ostwald  expression,  see  page  37  )  =  0.5644  -  0.0046/  — 

0.00004  P.  , 

In  acetone  l  (Ostwald  expression)  =  0.5906  —  0.00613  t  —  0.000046  P. 

From  which  are  calculated  the  following  values: 


In  Methyl  Alcohol. 


t°. 

/. 

t°. 

l. 

O 

O.5644 

40 

O.3164 

IO 

0.5144 

50 

O.2344 

20 

O.4564 

60 

0.1444 

30 

O.3904 

70 

O . 0464 

t°. 

In 

l. 

Acetone. 

t°. 

/. 

O 

0.5906 

40 

0.2718 

IO 

0.5247 

5° 

0.1691 

20 

0 . 4496 

60 

0.0572 

30 

0.3653 

Solubility  of  Methane  in  Ethyl  Alcohol. 

(Bunsen,  1877,  1892.) 

Abs.  coeLfi  (found)  0.51721  0.50382  0.49264  0.48255  04729  0.4629 

from  which  the  following  formula  was  calculated.  0000177  P 

Bunsen  abs.  coef.  0  for  methane  =  0.522745  -  0.00295882  t  0.00001 , 7  • 
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The  Solubility  of  Methane  in  Water  and  in  Organic  Solvents 
at  25°  and  at  Pressures  up  to  140  Atmospheres. 

(Frollch,  Tauch,  Hogan  and  Peer,  1931.) 

The  determinations  were  made  by  shaking  methane  and  each  of  the  several 
solvents  at  various  pressures  in  a  steel  cylinder  maintained  at  25  and, 
after  attainment  of  equilibrium,  withdrawing  a  sample  of  the  mixture  over 
mercury  in  one  of  three  burets  so  designed  that  the  volume  could  be 
measured  with  the  same  degree  of  accuracy  at  any  ratio  of  gas  to  liquid. 
The  results  are  given  only  in  the  form  of  a  diagram  from  which  the  fol¬ 
lowing  approximate  values  were  estimated. 


Solvent 

cc  CH^( reduced 

to  25° 

and  780 

mm)  dissolved  by  1. 

0  cc  solvent  at: 

'  EO 

40 

80 

80 

100 

140  Atmospheres 

Water 

0.9 

1.2 

1.8 

2.0 

2.6 

3.3 

Methanol  (1) 

9.0 

19.0 

29.5 

41.0 

55.0 

— 

Ethanol 

7.5 

14.5 

21.5 

29.5 

38.0 

48.0! 120  Atm 

Propane 

41 

83 

125 

174 

200  ( 90  Atm.  ) 

— 

Butane 

37 

71 

107 

144 

— 

— 

Pentane 

33 

63 

97 

129 

164 

— 

Hexane 

30 

59 

89 

120 

— 

— 

Octane 

24 

51 

80 

1  10 

140 

— 

Cyclohexane 

15 

33 

56 

83 

— 

— 

Ben  zene 

11 

24 

41 

59 

80 

— 

Heavy  Naphtha 

10 

20 

31 

43 

— 

— 

Gas  Oil 

8 

l6 

23 

32 

41 

62 

(1)  The  solubility  of  methane  in  n  propanol,  iso  propanol.,  n  butanol 
and  iso  butanol  is,  within  experimental  error,  the  same  as  in  methanol. 


Solubility  of  Methane  in  Several  Alcohols  and  Other  Solvents. 

(McDaniel,  1911.) 


Solvent. 

t°. 

Abs.  Coef. 
A. 

Bunsen  c  1 

Coef.  0.  Solvent. 

t\ 

Alcohol : 

Methyl  (99%) 

22. 1 

O.4436 

0.4102  Toluene 

40. 1 

(( 

30.  2 

O.4278 

0.3883 

50.2 

i  i 

40 

0.3938 

0.3436 

60 

a 

49  8 

0.2695 

0.2278  m  Xylene 

21 .  I 

Ethyl  (99-8%) 

22 . 2 

O.4628 

0.4282  “ 

30.5 

u 

30. 1 

0.4503 

0.4051  “ 

50 

Isopropyl 

40 

0.4323 

0.3771  “ 

60 

21  -5 

0.4620 

0.4275  Hexane 

22.2 

U 

29.9 

0.4532 

0.4081  “ 

40.2 

ii 

40 

O.4400 

03837  ll 

49-7 

Amyl 

U 

60.3 

O.4244 

0.3478 

60 

22 

0.4532 

0.4196  Heptane 

22 . 2 

Benzene 

U 

30- 1 
22.1 

O.4444 

0-4954 

0.4002  “ 
0.4600  “ 

30.  I 
40 

u 

35 

O.4484 

0.3976  Pinene* 

20 

it 

40. 1 

O.4198 

0.3661  “ 

30.  I 

Toluene 

U 

49-9 

25 

0.3645 

O.4852 

0.3081  “ 

04450  “ 

39- 1 
45 

30 

O.4778 

0.4300  “ 

55-2 

• 

b.  pt.  155-160°. 

Abs.  coef.  A  = 
stated. 

vol.  of 

methane  absorbed  by  unit 

vol.  of 

For  definition  of  Bunsen  abs.  coef.  0  see  page  37 


Abs.  Coef. 

A. 

O.4675 

0-4545 
O.4502 
o. 5146 
O.5028 
O.4972 
O.4870 
O.6035 
O. 5320 
0.5180 
0.4964 
0.7242 
o . 6906 
0.6675 
0.4888 
0.4620 
0.4472 
o . 4440 
0.3694 


solvent 


Bunsen 
Coef.  0. 

O . 4080 
O.4013 
O.3690 
O.4778 
0.4529 
O.4203 
O.3992 
0.5585 
O.4639 
0.4380 
O . 4068 
O.6720 
0.6221 
o. 5820 

0.4565 

0.4163 

0.3914 

0.3811 

0.3076 

at  temp 
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Solubility  op  Methane  in  Several  Organic  Solvents 
at  Various  Trnprraturbs. 

(Horlutl,  1931.) 


Solubility  of  CT4  In  terma  of  the  Oswald  Solubility  Expression  l  ,  ins 


I 

'  ca4 

(«3)8a> 

<w*° 

CHjOOOCHj 

ceHe 

C  H  Cl  ^ 

6  n 

”80.4 

— 

— 

2.220 

— 

— 

— 

“76.7 

— 

0.8726 

2.119 

0.7571 

— 

— 

“60.6 

•  _ 

0.7699 

1.754 

(4)  O.6926 

— 

— 

“41.6 

— 

0.6943 

1.476 

O.6454 

— 

0.5703(-¥*8) 

”20.4 

0.8109 

(1)  0.6513  (a) 

1.275 

0.6203 

— — 

0.5259 

0 

0.7621 

0.6232 

1. 157 

O.6068 

0.5687  (3) 

0.4976 

♦20 

0.7271 

0.6165 

1.078 

0.6032 

0.5680 

O.4808 

40 

0.7031 

0 . 6 10 1 

— 

0.5987 

0.5697 

0.4728 

60 

0.6876 

— 

— 

— 

0.5787 

0.4748  (5) 

(l)  —19.8°;  la)  --ai.8°;  I3)  *  i3»i°*  (4)  --61.60;  (5)  -  99 . 6° • 
Results  for  the  solubility  of  CR4  in  lCgH5)80,  reported  by  Christoff, 
1912,  in  terms  of  the  Ostwald  Solubility  Expression,  are  l.  1.066  at  o° 
and  1.028  at  io°. 

Solubility  op  Mbthane  in  Several  Solvents  at  Pressures 
Less  than  One  Atmosphere. 

(Klrjeew  and  Roman  tchouk,  19M. ) 

Gas  Pressure  cc  CH*.  (at  o°  and  ?eo  »)  dissolved  by  l  cc  solvent  at; 
Solvent  in  non  Hs  '  ^zo°  MO5  0°  +20°  +40° 


Petrol  (Gasoline?)  50 
»  "  100 

M  "  200 

11  •'  300 

n  M  400 

11  "  500 

H  I'  600 

H  ''  700 

n  I*  760 

Xylene  50 

H  100 

11  200 

••  300 

11  400 

n  500 

n  600 

11  700 

H  760 

Cracking  Benzene(?)  50 
•I  "  100 


200 

300 

400 

500 

600 

700 

760 


0.040 

0.035 

0.085 

0.080 

0. 170 

0.155 

0.255 

0.240 

0. 34O 

0.320 

0 . 420 

0 . 400 

0.515 

0.498 

0.595 

0.562 

0.650 

0.610 

0.050 

0.045 

0. 100 

0.090 

0. 195 

0. 185 

0.290 

0.275 

0.390 

0.370 

0.485 

O.46O 

0.580 

0-555 

0.680 

0.645 

0.740 

0.700 

0.065 

0.060 

0. 130 

0. 130 

0.225 

0.260 

0.385 

0.340 

0.515 

0.450 

0.640 

0.565 

0.770 

0.675 

0.895 

0.790 

0.975 

0.855 

0.035 

0.030 

0.070 

0.060 

0.145 

0.120 

0.220 

O 

00 

• 

0 

0.300 

0.240 

0.375 

0.300 

0.455 

0.365 

0.530 

0.425 

0.575 

0 .460 

0.040 

0.035 

0.085 

0.070 

0.172 

0. 150 

0.260 

0.220 

0.350 

0.295 

0.435 

0.370 

0.520 

0.445 

0.6lO 

0.520 

0.660 

0.565 

0.050 

0.040 

0.100 

0.080 

0.205 

0.170 

0.305 

0.250 

0.405 

0. 340 

0.510 

0.425 

0.610 

0.505 

0.710 

0.590 

0.770 

0.640 

0.015 
0.040 
0.085 
0. 130 
0. 175 

0.220 
0.265 
0.310 
0.340 
0.030 
0.055 
0. 110 
0.160 
0.220 
0.270 
0.320 
0.375 
0.410 
0.020 
0.060 
0. 125 
0.180 
0.250 
0.310 
0.370 
0.435 
0.470 
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SOLUBILITY  OF  MRTHANE  IN  DlCHLORO  ETHANB  AND  IN 

Heavy  Solvent  at  o°  and  Various  Pressures. 

(Klrjeew  and  Po®antchouk,  1936.) 


cc  CH,  (U  0°  mo  »>  ■wg  »  '  “  “  °°  M  “  ‘  ■"•••riil 

Solvent  / - -  100 

Dichloro  Ethane  0.020  0.045 

Heavy  Solvent  0.025  0.050 

1000  cc  cyclohexanol  (C9BM0H»  dissolve  133.3  cc  CU4  at  26°  and  765 
Hg  pressure.  (Cauquil,  1927.) 

The  coef.  of  absorption  p  (Bunsen)  of  methane  in  petroleum  (Russian)  is  0.144 
at  10°  and  0.131  at  20°.  (Gniewos*  and  Walfisz,  1887.) 


200 

0.080 

0.095 


400 

o.  105 
0. 190 


0.245 

0.280 


0.310 

0.355 


Determinations  of  the  pressure — composition — temperature  equilibrium 
in  the  systems 

Methane  ♦  Ethane 
••  «.  Ethylene 

"  +  Ethane  *  Ethylene 

are  given  by  Ruheman-n,  1939*  and  Guter,  Newitt  and  Ruhemann,  1940. 

Determinations  of  the  equilibrium  in  the  systems:  Methane  +  Pentane, 
Methane  ♦  Hexane  and  Methane  ♦  Heptane,  at  various  temperatures  and 
under  pressures  between  35  and  250  atmospheres,  are  given  by  Boomer, 
Johnson  and  Piercey,  1938- 


THIOUREA  CS(NH£)2. 


Solubility  of  Thiourea  in  Water. 


1930:  JAnecke  and  Hoffmann, 

1932  and  Shnidman,  1933, 

were  plotted 

and 

the  following  average 

values 

taken  from 

the  curve. 

Gns.  CS(NH)  per 
°  6  £ 

100  RSW.  sat.  sol. 

t° 

a#a’  C8(NH2}2 
100 

per 

301. 

Gns-  CS(NV2 

100  8®s.  sat. 

per 

sol. 

-5  Eutec.  3.0 

40 

23.5 

100 

70.5 

0  4.7 

50 

32.5 

120 

80.7 

10  8.0 

60 

41.5 

140 

89.2 

20  12.0 

70 

50.5 

l60 

95. S 

25  14.2 

80 

58.0 

l80 

100.0 

30  16.7 

00 

6u.$ 

Results  for  the  vapor  pressures  at  various  temperatures  and  the 
boiling-points  of  aqueous  thiourea  solutions  at  atmospheric  pressure 
are  given  by  Janecke  and  Hoffmann,  1932. 


1  reezing-point  data  lor  mixtures  of  thiourea  and  water 


are  given  by  Kettner,  1919. 
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Solubility  of  Thiourea  in  Aqueotjs  Solutions  op  Ammonia. 

(J»neck.e  and  Hoffmann,  19S2. ) 

The  determinations  were  for  the  most  part  made  by  observing  the  temp¬ 
erature  of  complete  solubility  on  slowly  warming  mixtures  of  known  amounts 
of  the  constituents  contained  in  ampules  or  shaking  flasks. 


Oft8. 

>  per  IOO  gms.  mixture 

0*8.  per  100 

gms.  mixture  Oms 

.  per  100  gms.  mixture 

t°  r~ 

V 

*5  ' 

t° 

^  V 

*8 

^  tu  ' 

h2° 

^3 

”33 

14.3 

55.6 

26.5 

10.  1 

30.0 

65.0 

15.8 

21.4 

”31 

42.6 

43.4 

28.7 

51.4 

19.2 

66.0 

48.4 

4.1 

“26.1 

29.3 

42.5 

29.2 

70.0 

9.7 

66.8 

46 . 1 

4.8 

-20.9 

10.4 

50.2 

30 

70.5 

7.8 

68.2 

40.3 

7.7 

“10.9 

32.6 

44.4 

30 

59.3 

13.1 

69.8 

8.3 

22.2 

-8.9 

43.5 

35*5 

35.9 

78.5 

0.8 

71.7 

35.0 

9.5 

0 

83.4 

9-3 

38.6 

29.4 

23.2 

75-0 

43. 1 

3.2 

0 

73.2 

16.  1 

41.5 

61 . 1 

9  .4 

80.4 

29.5 

8.5 

*  1.4 

75.5 

14.9 

42 

16.5 

24.6 

83.0 

11.5 

17.2 

7.5 

11.  s 

42.0 

45 

16.2 

23.7 

87.1 

3.2 

19.1 

10 

80.1 

8.9 

45 

51.2 

11.2 

89.6 

27.0 

6  .2 

10 

70.0 

15*4 

45 

63.6 

7.1 

94.2 

16.8 

11.1 

12.5 

22.8 

29.7 

48.0 

4O.6 

16.4 

103.0 

l8.6 

8.3 

17.5 

36.0 

26.4 

55.6 

5.3 

26.1 

105.9 

25.6 

2.4 

18.0 

64.9 

18.3 

56.1 

18.9 

21  .9 

108.5 

5*1 

14.2 

20 

76 .0 

8.5 

56.4 

52.8 

5.1 

1 14.2 

12.3 

7.7 

20 

65.5 

14.4 

64.8 

34*6 

12.6 

139.0 

2.7 

8.4 

147.8 

1.3 

6.8 

10  cc  sat.  solution  of  thiourea  in  cold  aqueous  saturated  magnesium 
perchlorate, Mg (C104)g,  contain  0.7  gm.  CS(NHg)g.  (Duclaux  and  Durand 
Gasselin,  1938. 


Solubility  of  Thiourxa  in  Aqueous  Solutions  of  Antipyrine. 

(Oliver  l-Mandala  and  irrera,  1030.) 


Results  at  15° 


Results  at  25* 


Gms.  per  100  g£>.  8at.  30I. 
r  Antipyrine  C8(NHg)2 

0.0  10.538 

O.193  O.389 

3.638  13.742 

5.682  17.338 


Oms.  per  100  $ms. 

sat.  sol. 

Antipyrine 

CSfNHgJg 

0 

• 

0 

13*394 

0.193 

0.445 

3.638 

16.570 

5.682 

20.904 

Solubility  or  Thiourba  in  Liquid  Ammonia. 

(Janecke  and  Hoffmann,  105E.) 


Oms •  C8(NHg)z  par  8olld 

100  gn*«  84t*  8°1*  P&aae 


Gina.  C8(NHg)g  par  Solid 

100  bp*.  88 c.  sol.  Phase 


-78 
-71 .8 
-68.0 
“55.5 
*37.1 
*32.8 
*19.9 
-15.0 
-12.0 
*10 


0 

NH 

•*•2.0 

11.3 

CS(NHg)E.3NHs 

6.2 

12.7 

II 

11.8 

18.0 

II 

30.0 

27.2 

H 

40.3 

32.2 

W 

98.7 

40.7 

II 

111.0 

44.5 

H 

127.0 

50.7 

II 

152.0 

50.0 

(^(NHglg.NHj 

181.0 

54.3 
58.2 
61.2 

64.9 

69.6 

81.6 

83.9 

87.4 

93.9 

100.0 


CS(NH  )  . NH 

Z.« 

CS( NHg ) z 

II 


II 

If 

II 


II 


100  gms.  sat.  sol.  of  thiourea  in  liquid  ammonia  contain  37  gms. 
CS ( NH g g  at  room  temp.  (?)(DeCarli,  1927. > 

100  gms.  Pyridine  dissolve  12.5  gms.  thiourea  at  20-25°. 

100  gms.  aq.  50%  Pyridine  dissolve  41.2  gms.  thiourea  at  20-25°. 

(Dehn,  1917.) 


Solubility  op  Thiourba  in  Mbtbyl  and  in  Ethyl  Alcohol. 

(flhnldman.  1933.) 


The  determinations  were  made  by  the  synthetic,  sealed  tube,  method. 
The  end  point  was  that  at  which  the  solid  phase  had  nearly  disappeared. 

Results  for  Methyl  Alcohol  Results  for  Ethyl  Alcohol 


.0 

Oms.  CSfNHgJg  per 

Mol.  Fraction 

t 

100  •  sat.  sol. 

CStNHgJg 

25. 1 1 

11.95 

O.O54O 

40.80 

16.37 

0.0760 

53.76 

22.01 

O.O999 

62.00 

24.56 

0.1205 

METHYL  ALCOHOL  CH.OH. 

Freezing-points  of  Mixturbs 


t° 

Gms.  C8(NHg)2 
100  8W8 .  sat. 

per  Mol.  Fraction 
sol.  C8(NH2)2 

20.25 

3.6l 

0.0221 

31.99 

4.69 

O.O289 

37.69 

5.40 

O.O334 

45*  14 

6.33 

0.0393 

51.22 

7.21 

0.0449 

58.05 

8.48 

O.O531 

64.77 

9.8l 

O.0618 

1  Methyl 

Alcohol  and 

Water . 

The  previous  results  of  Pickering,  l8,3,  fame  and  Rorovski,  ant 

p"1™”’  W32,  are  in  pood  agreement  with  the  later  determinations  of 

er?o4,uT7-Th?folTo  5  ,P"SMn  andClae"’^.  l»a*.  »re  apparently 
erroneous.  The  following  values  are  from  the  curve  given  by  Ewart. 


to  an.  Mol.  CH3OH  per  Solid 

100  0".  mol.  mixture  Phase 


5 

5.0 

Ice 

20 

15*0 

II 

35 

25.0 

II 

52.5 

35-0 

It 

72 

45.0 

II 

85 

50.0 

It 

104.5ltr.pt. »S5  %ch3oh.h2o 


t° 

Q».  Mol.  CHjOH  per 

Solid 

100  gw.  mol.  mixture 

Phase 

-105. 

5  60.0 

CH  OH. H  1 

-110 

66 

3  ? 

11  c 

-117. 

5  70 

11 

-125 

(Eutec. ) 72 

"  ♦  CH,i 

-117 

80 

CH3OII 

-110 

86 

II 

-  98 

100 

II 

ct  h4o, 
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Freezing-points  of  Mixtures  op  Methyl  Alcohol,  Ethyl  Alcohol,  and  Water. 

(Aldrich,  and  Qierreld,  1931.) 

The  mixtures  were  made  by  diluting  accurately  measured  volumes  of  the 
alcohols  at  15.6°  with  water  to  a  total  volume  of  100  cc  at  15.6°.  The 
The  concentrations  are  thus  the  volume  percent  of  total  alcohol  present. 
The  freezing-points  are  the  averages  of  the  temperature  at  which  the 


first  crystal  appeared  and  that  at  which  it  just  disappeared. 

Vol.  Percent  Freezing-point  of  aqueous  Mixture  Containing: 

rm. n  _ 

Alcohol  Blxture 

10  Vol.% 

20  Vol.  % 

30  Vol.  % 

40  vol.  % 

60  Vol.  * 

00  Vol.  StCHjOH 

0 

“3-6 

-  8.6 

“15.1 

“22.7 

”30.7 

♦  CgHgOH 
“38.8 

12.5 

“3-7 

-  8.8 

-15.6 

“23.7 

”32.3 

“41.1 

25.0 

“3-8 

“  9.1 

“16. 1 

“24.6 

“33-8 

”43.4 

33.3 

“3-9 

-  9.3 

"16.5 

“25 .2 

”34.8 

”44.9 

50.0 

“4. 1 

-  9.6 

“17. 2 

“26.4 

”36.8 

"48.O 

66.7 

“4.3 

“10.0 

“17.0 

“27.7 

“38.9 

“51.1 

75.0 

“4-4 

-10-2 

“l8.2 

”28.4 

“39.9 

“52.7 

87.5 

“4.5 

“10. 3 

“18.8 

”29.3 

”41.4 

“55.6 

100*0 

“4.6 

-10.7 

“19-3 

"30.2 

”43*0 

”57-3 

The  authors 

also  give 

results 

for  the  boiling  points 

of  the 

above 

mixtures. 

FREEZING-POINTS  OF  MlXTURBS  OF  METHYL  ALCOHOL,  GLYCEROL  AND  WATER. 

(Feldman  and  Dahlatrom,  lose.) 

A  series  of  mixtures  of  CHs0fl  +  C3HB(0H>3  were  prepared  by  weighing  and 
for  each  determination  weighed  amounts  of  these  were  added  to  weighed 
amounts  of  water.  The  freezing-point  was  taken  as  th£  £ 

which  the  last  crystal  disappeared  on  slow  warming.  The  ^sults  were 
plotted  and  the  following  values  for  regular  intervals  of  composition 
of  the  mixtures  were  taken  from  the  curve. 


Ctas.  CH^H  per  100 
gas.  CHgOH+OjHgfOH^ 
Mlxture(A) 

0 

12.2 

20.4 
30.3 
39-1 
49-6 

60.5 
69.8 

81.2 

89.3 

100.0 


Freezing-points  of  Mixtures  Coapoaed  of: _ 

/  H  O  .1 1.  i  H  O  -TT«.  *  »g°  ■"  »  V  »  "•  »’g 

.  ,0  Wt.  *  (A)  .at*.*  <*>  *  »  Xt.  *  («  .  .0  «•  *  <«  »  K>  «•»<*> 


-1.9 

-2*5 

-3.2 

-3-2 

“4.2 

-4.2 

“5.2 

-5.5 

-6.0 

-6.2 

“6.3 


and  for  H2U  ♦  wn6ivu / 2,  > —  ~  values 

CH,0H  differ  slightly  from  the  present  values. 

3 


—  <  ,  4 

-  9*7 

-15.6 

"23.6 

-  6.5 

“li. 5 

-18.8 

-28.8 

-  7.7 

”13-5 

“21.5 

"32.7 

-  8.5 

“15. 5 

"23.9 

”35-5 

"10.0 

“17-5 

"26.5 

“39.2 

O 

“10*2 

"12.1 

-i8. 2 
“20.5 

-29.2 

“32.5 

"42.8 

"46.7 

“12. 5 

“21.0 

“33-7 

“47.5 

"13.8 

"23*5 

“36.2 

"50.0 

*  J 

"14*2 

“15.2 

"24-5 

"26.5 

“37.8 

“39*8 

”51-5 

“53.3 

,  Brunjes 

and  Olsen, 

1930.  for  HgO  < 

►  ch3oi 

Aldrich 

and  Overfeld 

,  1931  for  "2^ 

♦ 
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Miscibility  of  Methyl  Alcohol  at  o  with 

Mixtures  of: 


Carbon  Tetrachloride  and  Water.  (Bonner. 
Co  nposition  of  Homogeneous  Mixtures. 

_ _ _ _ _ _ -  ’""N 


Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

ecu. 

H,0. 

CHjOH. 

Mixture. 

*0.985 

O.OI5 

0.215 

.  .  . 

0.974 

0.026 

O.328 

I.30 

0.90 

O 

hH 

6 

O.74 

I  13 

0.80 

0.20 

I  .  IO 

I  .04 

0.70 

0.30 

I  .40 

•  I 

0.60 

0.40 

1.68 

O.97 

0.50 

0.50 

1. 71 

o-95 

0.40 

0.60 

1.77 

o-93 

0.20 

0.80 

1.88 

0.92 

O.  IO 

0.90 

1 .90 

0.92 

0.026 

0.974 

1.045 

°-93 

1910.)  Chloroform  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

CHClj. 

HoO. 

CH,OH. 

Mixture. 

O.979 

0.021 

O.  l6l 

O.9O 

O 

M 

d 

0-35 

I. 17 

0.80 

0.20 

0.49 

I  .  12 

*0-73 

0.27 

o-57 

•  .  . 

O.7O 

0.30 

0.60 

I  .08 

O.60 

0.40 

0.70 

1  °s 

O.5O 

0.50 

0.77 

I  .02 

O.4O 

0.60 

0.83 

I 

0.20 

0.80 

0.84 

O.97 

O  .  IO 

0.90 

0.74 

O.96 

O.OI3 

0.987 

0.267 

O.98 

NOTE. — The  above  determinations  were  made  by  gradually  adding  methyl 
alcohol  to  mixtures  of  given  amounts  of  water  and  the  other  constituent 
until  a  homogeneous  solution  was  obtained.  The  results  give  the  binodal 
curve  of  the  system.  The  author  also  determined  "tie  lines"  showing  the 
composition  of  each  of  two  layers  in  contact  with  each  other.  These  tie* 
lines  become  shorter  as  the  compositions  of  the  pairs  of  liquids  approach- 
each  other  and  finally  are  reduced  to  a  point  known  as  the  "plait  point" 
of  the  binodal  curve.  This  point  is  marked  by  an  *  in  the  above  table. 
The  mixtures  above  and  below  the  *  correspond,  according  to  their  Sp.Gr. , 
to  the  upper  and  lower  immicible  layers  of  the  system. 


Reciprocal  Solubility  of  Methyl  Alcohol,  Ethyl  Acetate  akd  Water 

(Beech  and  Glaatone,  19:55.) 

The  binodal  curve  was  determined  by  the  titration  method.  The  compo¬ 
sition  of  conjugate  layers  was  found  by  preparing  mixtures  of  known 
amounts  of  the  three  components  and  analyzing  the  upper  layer  for  acetate. 
These  results  and  the  solubility  curve  fixed  the  tie  lines.  The  points 
layers  extrem^t^es  of  these  lines  gave  the  compositions  of  conjugate 


fa8*  per  100  gns^  lower  layer 


HgO 


CHgOOOC^s 


CH30H 


fas,  per  100  gms^  upper  layer 


V 


Results  at  o° 


CH^COOC^ 


CH?0H  ' 


90.4  9.6  0.0 

85.4  9.5  5.1 

8° . 8  9.5  9 . 7 

75.5  10.2  14.3 

l2'0  11.2  16.8 

6o*9  16.3  23.3 


2*3  97.7  0.0 

2.6  97.1  0.3 

3.2  95.5  1.3 

3*7  94.1  2.2 

9.8  91.x  3.9 

7.9  84.4  7.7 
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C  I  H4  0 | 


Results  at  20° 


92.2 

7.8 

0.0 

2.8 

97.2  0.0 

87.  & 

8.0 

4.2 

3-4 

95.6  1.0 

83.0 

8.4 

8.6 

4.3 

92.6  3.1 

79.0 

9.3 

11.7 

5.8 

88.9  5.3 

74.6 

10.5 

15.0 

6.3 

87.4  6.3 

65.2 

14.5 

20.3 

10.2 

79.8  10.0 

55.1 

21.4 

23.5 

15.0 

71.3  13.7 

The 

following  results  for  points 

on  the  binodal  curve  of'  this  system 

at  200 

are  given  by  Bancroft,  1895. 

Per  1.0  cc 

ch^oh 

Per  1  1 

ICJOH^OH 

/  cc  H^o  cc 

WgCOOCgH^ 

'  CC  HgO 

CC  CHjCOdCgHg  ' 

10 

1.08 

1  .0 

4.9 

3 

0.68 

0.98 

7.0 

1.5 

1.69 

1.0 

8.0 

1.29 

2.50 

1.03 

10.0 

Reciprocal  Solubility  of  Methyl  Alcohol,  Ethyl 

Ether  and  Water  at  20° 

(Bancroft,  1895.) 

Per  1  cc  CH3OH 

Per  1 

CC  CH3OH 

Per  1  cc  CH’xOH 

'  CC  HgO 

CC  (CgHg)^ 

^  'CC  HgO 

*  cc  (We0' 

, - „ 

'cc  H20  cc  (CgHg)gO 

10 

1.13 

1.8 

0.63 

0.52  5.0 

7 

0.85 

1.0 

1.23 

0.44  io.o 

4 

0.60 

0.83 

1.8 

0.45  15-0 

2.5 

0.56 

0.64 

3.0 

Reciprocal  Solubility  of  Methyl  Alcohol  Benzene  and  Water  at  2o°- 

(Perralcls.  1925.) 


The  amount  of  water  required  to  produce  clouding  in  various  mixtures  of 
methyl  alcohol  and  benzene  was  determined  by  a  titration  method. 


Ons.  CH^OH  per  100  gjns 
CHgOH  +  CgHg  mixture 

22.90 
32.06 
37. 80 
•40.70 
45-02 


Gms.  HgO  to 
produce  clouding 
per  100  gms.  mixture 

0.9456 

1.6624 

2.2900 

2.9080 

3.3721 


Ons.  CHj^OH  per  100  gm3 
CH30H  '+  CgHg  ■  mixture 

48.59 
51.22 
54.01 
57. 16 
64.23 


Oms.  HgO  to 
produce  clouding 
per  100  gms.  mixture 

3.8000 
4 . 1888 
4.5111 
5.264O 
7.1093 
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C,H40, 


Equilibrium  in  the  System  Benzene,  Methyl  Alcohol  and  Water  at  25°. 

( Barbaudy,  1926  a.) 

A  diagram  of  the  isotherm  of  clouding  is  given  and  the  following  results  for  three 
pairs  of  conjugated  layers. 

Aqueous  Layer.  Benzene  Layer. 

Gms.  per  100  gms.  sat.  sol.  Gms.  per  100  gms.  sat  sol. 


CH,  OH. 

H,  0. 

dtt. 

4 

fill,  oh. 

a. 

ii,  0. 

4 

60.8 

9.8 

'*9-4 

0.8718 

4-o5 

95.67 

0.28 

0.87003 

6l.5 

1 1 .4 

27. 1 

0.8675 

4.22 

95.48 

o.3o 

0.86978 

6l  .O 

10.2 

28.8 

0.8700 

4.09 

95.63 

0.28 

0 . 8700 

RECIPROCAL 

Solubility 

of  Methyl 

Alcohol 

Benzene 

and  Water 

AT  20° 

( Bancroft,  1695. ) 


Hg0  was  added  to  mixtures  of  known  amounts  of  CH30H  ♦  CflH0  until 
clouding  occurred. 


Per  5 

CC  CH,0H 
w  3 

Per  6 

CC  CH,0H 
y\  3 

'  cc  HgO 

CC  ' 

■/cc  ~RZ0 

CC  CflH^ 

5-0 

0.15 

1.0 

1.9 

3-0 

0.215 

0.8 

3-0 

2.0 

0.59 

O.69 

4.0 

1.4 

1.00 

0.49 

8.0 

Reciprocal 

Solubility  of  Methyl 

Alcohol,  Benzene  and  Water 

(Sata  and  Nlwase,  1937.) 

The  temperatures  were  determined  at  which  the  mixtures  of  weighed  amounts 
of  the  three  constituents  were  homogeneous,  opalescent  or  cloudy. 


Gms.  per  100  gms.  mixture 

CH30H 

C6H8 

HgO 

'  Homogeneity 

72.4 

25.3 

2.3 

27.0 

72.3 

25.2 

2.5 

29.0 

72.0 

25.  1 

2.9 

— 

64.  45 

32.25 

3.30 

24.0 

64.44 

32.21 

3-35 

28.0 

64.36 

32.  17 

3-47 

33.0 

64.28 

32.  13 

3-59 

36.0 

64. 19 

32.09 

3.72 

37.0 

64. 10 

32.00 

3-90 

— 

57.40 

38.20 

4.40 

31.0 

57.30 

38. 10 

4.60 

26.0 

57.20 

38.10 

4.70 

— 

47.00 

46.90 

6. 10 

28.0 

46.90 

46.80 

6.30 

32.0 

46.80 

46.70 

6.50 

The  above  results  at  3o°  fall  close  to 
C8\  ♦  H20  at  30°. 


Temperature  of: 

- ^ 

Opalescence 

Cloudiness 

26.0-23.5 

23.0 

28. 1-27.0 

26.0 

30.0 

23.0-21.1 

19.0 

27.5~24.5 

23.5 

32.0-26.5 

24.0 

35.0-29.0 

28.0 

36.5-32.0 

31.0 

" 

30.0 

30.0-26 . 5 

25.5 

24*8-22.8 

22.0 

30.0 

27.0-26.0 

25.0 

31.0-30.0 

29.0 

30.0 

the  curve  for  the  system  C2H50H  + 


C,H40, 
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Miscibility  of  Methyl  Alcohol  (see  Note,  p.45  )  at  o°  with 

Mixtures  of: 

Brombenzene  and  Water.  (Bonner,  1910.)  Ethyl  Bromide  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures.  Composition  of  Homogeneous  Mixtures. 


t — 

Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

t - 

Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

C»H5Br. 

H.O. 

CH,OH. 

Mixture. 

QHi.Br. 

HjO. 

CH3OH. 

Mixture. 

O.991 

O.OO9 

O  .  23O 

•  •  • 

o-973 

O.O27 

0.202 

1.27 

O.985 

0.015 

0.314 

I  .  24 

0.950 

O.05 

o-33 

•  •  • 

*0.98 

0.02 

O.4O 

.  .  . 

0.936 

O.064 

0-393 

w 

w 

00 

O.9O 

O.  IO 

I  -ot 

I  .04 

0.90 

O.  IO 

0.54 

1. 14 

0.80 

O.  20 

I.50 

O.98 

0.80 

O  .  20 

0.86 

1.05 

O.7O 

O.3O 

I  .84 

o-95 

0.70 

O.3O 

1 .04 

1 .01 

0.60 

O.4O 

2.065 

0.94 

0.60 

O.4O 

1. 18 

0.99 

O.5O 

0.50 

2 . 24 

0.91 

0.50 

O.5O 

1 . 26 

0.97 

O.4O 

0.60 

2.3O 

0.90 

0.40 

0.60 

1 -31 

0.96 

O.3O 

O.7O 

2.28 

0.89 

0.20 

0.80 

1 .21 

0.94 

0.20 

O.80 

2 . 20 

0.89 

0 

M 

O 

O.9O 

0-94 

0.94 

O.O95 

0.905 

I.927 

0.90 

0.022 

O.978 

1.94 

0.98 

O.Ol6 

O.984 

1-332 

0.91 

Miscibility  of  Methyl  Alcohol  (see  Note,  p.tfS  )  at  o°  with 

Mixtures  of: 


Hexane  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 

_ _ _ A _ _ _ _ 


Heptane  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Gms. 

Hexane(i). 

0-973 
0.90 
0.80 
0.691 
.60 

■491 
.40 

•30 
.  20 
.  10 


o. 

o 

o 

o 

o. 

o 


0.016 


Gms. 

H20. 

O.067 

O.  IO 

0.20 

O.309 

O.4O 

O.509 

0.60 

O.7O 

0.80 

O.9O 

O.984 


Gms. 

CH3OH. 

4 . 280 
4.69 
5.26 

5- 71° 

6.17 

6365 

6- 33 
6.13 

5-49 

4.01 

i-759 


Sp.  Gr.  of 
Mixture. 


0.80 

0.80 

0.82 

O.81 

O.83 

O.83 

O.84 

O.85 

0.86 

0.91 


Gms. 

Heptane(i). 

O.966 

O.9O 

0-793 

O.7O 
0.60 
O.5O 
O.4O 
O.3O 
O.I98 
o.  10 
0.038 


Gms. 

HjO. 

OO34 

O.  IO 

0.207 

O.3O 

O.4O 

0.50 

0.60 

O.7O 

0.802 

O.9O 

O.962 


Gms. 

CHjOH. 

4.78 

5-55 

6.36 

7-30 

8.22 

8.76 

8.65 

7.78 
6.71 
4.40 
2.96 


Sp.  Gr.  of 
Mixture. 


0.80 

0.82 

0.82 

0.82 

0.82 

O.83 

O.83 

O.84 

O.87 

O.9I 


(1)  The  hexane  and  heptane  used  were  KahlbaumV*aus  Petroleum. 

100  cc.  cotton  seed  oil  (^  =  0.922)  dissolve  4.84 gms.CH,OH  .i9i6) 

100  cc.  methyl  alcohol  dissolve  6.74  gms.  cotton  seed  oil  at  250. 

Distribution  of  Methyl  Alcohol  between  Water  and  Cotton  Seed 

OlL  AT  250  (Wroth  and  Reid,  1916.) 


Gms.  CHaOH  per  100  cc. 

Oil  Layer.  H.O  Layer. 

0.199  17.28 

0.253  23.34 

O.298  25.73 

O.264  24.15 

Determinations  of  the 


Gms.  CHsOH  per  100  cc. 

Ratio. 

Ratio. 

£>il  Layer. 

H20  Layer. 

86.6 

0.275 

23.48 

85.2 

92 . 2 

86.2 

O.258 

6.284 

24.44 

23.06 

94 

81 .4 

91  -3 

Reciprocal  Solubility  in  the  systems. 


Methyl  Alcohol  ♦  o  Nitrophenol  - 


Wa  tpr 

»  at  25°  and  at  40  °- 


gi»e„  by  Puff,  W»-  .?•  •S*-  Vielb  Miscible  layers  over 


given  uy  i^uxx,  ^  n  \in 

lower  concentrations  of  CHgOH  and  CeH6N02- 
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C, H^O, 

METHYL  ALCOHOL 

Reciprocal  Solubility  op  Methtl  Alcohol,  Normal  Butyl 

Alcohol  and  Water. 

(Mueller,  Pug  si  ey  end  Ferguson,  1831. ) 

The  bi nodal  curves,  tie  lines  and  plait  points  were  determined  at 
temperatures  between  o°  and  105°.  Both  the  titration  method  and  obser¬ 
vation  of  the  temperature  of  cnanges  in  mixtures  contained  in  sealed 
tubes  were  used.  The  compositions  are  given  on  the  weight  basis.  The 
plait  points  were  found  by  plotting  and  were  also  controlled  experimen¬ 
tally.  The  sources  of  error  and  methods  of  overcoming  .them  are  described 


018*.  par 

100  gw  a.  upper 

layer 

Otoe,  per 

100  gw 8. flower  layer 

CHjOH 

"2° 

CH3(CB2)8®20H  ' 

'  CH3OH 

HgO 

OT3(CM2)gtt20H 

Results 

at  o° 

4.20 

23.30 

76.70 

7.0 

90.0 

10.0 

8.75 

30.10 

79-90 

12.50 

87.50 

12.5 

12.25 

36.90 

63.10 

15.50 

84.80 

15.20 

14.50 

44.25 

57-20 

18.90 

79.50 

20.50 

16.50 

51-5° 

48.50 

19.40 

74.50 

26.50 

18.50 

63.IO 

36.90 

18.50 

63.IO 

36.90  PP 

Results 

at  150 

2.3 

21 .7 

78.3 

4.8 

91.6 

8.4 

4.3 

24.0 

76.0 

8.4 

90.7 

9.3 

6.7 

27.5 

72.5 

10.7 

89.7 

10.3 

9-3 

32.4 

67.6 

13.2 

88.0 

12.0 

12.7 

40.5 

59.5 

15.6 

83.9 

16.1 

14.4 

47.8 

52.2 

16.3 

80.0 

20.0 

16.0 

64.5 

35.5 

16.0 

64.5 

35-5 

PP 

Results 

at  30° 

2.4 

23.8 

76.2 

4.7 

92.4 

7.6 

5.3 

28.4 

71.6 

9.1 

90.7 

9.3 

7.5 

33-0 

67.0 

11.2 

88.8 

11.2 

8-5 

35-9 

64.1 

12.5 

86.7 

13.3 

10.0 

41.5 

58.5 

13-5 

83.8 

16 . 2 

12.3 

5  2.2 

47.8 

14.2 

77.2 

22.8 

13.9 

65.5 

34.5 

13.9 

65.5 

34.5 

PP 

Results 

at  45° 

11.5 

66.0 

34.0 

11.5 

66.0 

34.0 

PP 

Results 

at  60® 

9.71 

66.4 

33-2 

9.71 

66.4 

33*2 

PP 

Results 

at  750 

2.1 

4.5 

6.0 

7.8 

30.0 

36.8 

44-8 

67.0 

70.0 

63.2 

55-2 

33-0 

3-1 

5.5 

6.8 

7.8 

92.0 

88.7 

85.0 

67.0 

8.0 

11-3 

15.0 

33.0 

PP 

Results 

at  90° 

S.o 

67.3 

32.7 

5.6 

67.3 

32.7 

PP 

Results 

at  105° 

3.5 

67.4 

32.6 

3.5 

67.4 

32.6 

PP 

Additional 
45° »  6o°, 

results 
90°  and 

for 

105 

the  binodal 

0  are  given. 

curves  and 

upper  and 

lower  layers 

Equilibrium  in  thr  System  Methyl  Alcohol,  Iso  Butyl  Alcohol  and  Water. 

(Jane eke,  1933.) 


Weighed  amounts  of  the  three  constituents  were  sealed  in  tubes  and  the 
temperatures  determined  at  which  clouding  and  clearing  occurred. 


wt.  %CH30H 

In  CH^OH  ♦  Hg0 

Gms.  C  H,  0  per 

4  10 

100  gms.  mixture 
ot  ,C4h10o  ♦  (*) 

Temp,  of: 

Wt.  %  CH30H 
In  CHjOH+HgO 
Mixture  (A) 

Ons.  C  H  0  per 

4  10 

100  g»s.  mixture 
Of  C4H100  ♦  (A) 

Temp. 

of: 

Mixture  (A) 

'Clouding  Clearing' 

'Clouding  Clearing 

o-H20 

81.7 

.38.4 

38.9 

9.7 

20.0 

73*6 

74.3 

11 

57.8 

126.5 

126.4 

It 

18.95 

72.6 

73.2 

11 

49.1 

132.4 

132.8 

tt 

12.76 

55.2 

55.5 

11 

26 . 7 

133.0 

133.0 

16.I 

74.99 

25.3 

27.2 

II 

20.7 

130.3 

130.6 

It 

56.83 

68.3 

68.5 

II 

17.5 

127.6 

127.7 

It 

52.73 

69.9 

70.0 

II 

16.3 

126.7 

126.7 

It 

22.66 

37.2 

37.3 

II 

10.6 

107.7 

108.0 

It 

17.66 

17.6 

— 

II 

8.0 

90.4 

90.4 

20.2 

76.18 

2.4 

— 

5-2 

52.07 

112.6 

113.0 

II 

69.42 

33.5 

33.6 

ll 

72.42 

80.8 

80.9 

II 

52.96 

49.2 

49-4 

It 

24-33 

107.2 

107.3 

It 

38.79 

32. Q 

32.4 

It 

12.93 

88.1 

88.2 

II 

29.85 

23.7 

23,9 

II 

10.63 

75.6 

75.8 

II 

23.91 

10.5 

9.7 

81.06 

6.8 

7.5 

25.0 

88.6 

18.3 

19.7 

It 

74.58 

52.8 

53-2 

II 

62.74 

20.5 

It 

65.13 

83.7 

83.9 

II 

50.21 

21.9 

It 

61.89 

86.4 

88.9 

II 

49.78 

17.7 

II 

50.54 

93.6 

94*0 

II 

41.32 

48.32 

It 

36.04 

88.1 

88.4 

II 

28.44 

22.2 

The  author  also  gives  b.  pt.  determinations .vapor  pressures  and  refractive 
indices  of  various  binary  mixtures  of  the  above  compounds. 


Reciprocal  Solubility  of  Methyl  Alcohol,  Tolubne  and  Water  at  25°- 

(Mason  and  Washburn,  1937. ) 


The  binodal  curve  of  this  system  was  determined  by 
saturation  point  to  a  series  of  solutions  of  CR30H  ♦ 


adding  Hg0  to  its 
WR3  ^  25°  • 


Oms. 

per  100  gijs.  sat. 

sol. 

'  CHjOH 

Ws 

Hg0  ' 

8.32 

91.28 

0.40 

13-02 

86 . 24 

0-74 

26 . 22 

72.40 

1.37 

36.84 

60.37 

2.79 

50.56 

43-94 

5.51 

62.15 

26.99 

10.86 

67.35 

14.72 

17.91 

Oa3.  par  100 JP**-  30 1  • 


'  CHjOH 

Ws 

H2°  ' 

65.73 

7.20 

27.06 

59-40 

2.83 

37-77 

53-12 

1-37 

45-50 

41.06 

0.50 

58.43 

24.00 

0.14 

75-87 

6.72 

O.06 

93-23 

,  .  •  «  nf  the  above  mixtures  and 

ne  authors  also  eive  the  '^the  distribution  of  CH,OH 

of  conjugate  solutions  as  well 
between  the  liquid  layers. 
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c,h4o, 


METHYL  ALCOHOL 

Reciprocal  Solubility  of  Methyl  Alcohol,  Ortho  Cresol  and  Water. 

(v.  Szelenyl ,  19?9.) 

Weighed  amounts  of  the  three  compounds  were  sealed  in  tubes  and  the 
temperatures  determined  at  which  the  mixtures  cleared  or  clouded.  These 
results  were  plotted  and  from  the  curves,  the  following  points  on  the 
binodal  curves  of  the  system  were  obtained. 


Oms. 

per  100  gjes.  sat.  solution 

Ctas. 

per  100 

gm8.  SAL. 

solution 

0  C^ffljOH 

V  ' 

'  CHjOH 

0 

CgHgCH^H 

V 

Results  at 

45° 

Results 

at  95° 

(Con . ) 

14.46 

5-5 

80.04 

4.96 

73-3 

21.74 

17.35 

6.75 

76.90 

2.13 

82.5 

16.37 

20.0 

25.0 

55-0 

0.46 

81.06 

17.94 

20.07 

40.0 

39.93 

8.86 

73-5 

17.64 

Results  at  120° 

5.89 

78.5 

15.6l 

Results  at 

0.0 

5.5 

94-5 

55° 

3.95 

8.9 

87.15 

8.27 

28.2 

63.53 

14.3 

6.5 

79.2 

7.96 

48.0 

44.04 

16.8 

9-75 

73-45 

5-35 

65.0 

29.65 

18.84 

31.3 

49.86 

3.34 

71.0 

25.66 

17.96 

46.7 

35.34 

1.02 

76.8 

22. 18 

10.54 

68.5 

20.96 

6 . 17 

77.5 

16.23 

Results  at  i40° 

Results  at 

70° 

0.0 

7.3 

92.7 

5.8 

84.0 

1.09 

13.0 

85.91 

10.92 

3.63 

17.0 

79.37 

13*8 

9.8 

76.4 

1.04 

68.0 

30.96 

15.64 

15.8 

68.56 

0.39 

69.0 

30.61 

16.23 

40.8 

42.97 

0.0 

72.0 

28.0 

7.13 

74.0 

18.87 

3.49 

81.2 

15.31 

Results  at  i6n° 

2.72 

82.2 

15.08 

0.66 

85.0 

14.34 

0.0 

19-5 

80.5 

Results  at 

95° 

0.94 

0.53 

24.5 

54.0 

74.56 

45-47 

4.62 

5.0 

90.38 

0.0 

58.5 

41.5 

10.20 

12.23 

li.S 

20.0 

78.30 

67.77 

Crit. 

Soluti 

ion  Temp 

•  =  169.' 

13.26 

34.2 

52.54 

0.0 

39.5 

60.5 

c,h4o, 
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Reciprocal  Solubility  of  Methyl  Alcohol,  Methyl  Benzoate  and  Water. 

(Gilbert  and  Lauer,  1927.) 

The  determinations  were  made  by  the  titration  method.  To  a  measured 
volume  of  one  component  in  a  large  test  tube,  maintained  at  constant 
temperature,  the  other  components  were  alternately  added  from  burets,, 
until,  upon  rapid  stirring,  the  mixture  became  clear.  Calculating  from 
the  densities  of  the  liquids  the  measured  volumes  were  converted  to 
weights. 


.  t  •  is0  t  •  25° 


Q*a.  per 

100  £*a.  Mixture 

Ctaa.  per 

100 ^B8.  Mixture 

Oas.  per 

100  gpa.  Mixture 

CH3OH 

c6h6cooch3  ' 

^CHjOH 

c0h5cooch3  ' 

'  CHgOH 

C9H5C00CH3 

0.0 

99.8 

0.0 

99.4 

0.0 

98.8 

l6.1 

79.4 

12.4 

83.8 

20.9 

68.3 

19.4 

75.0 

19.2 

74.1 

26.  Q 

59.9 

29.3 

60.0 

31.7 

54.4 

32.3 

51.7 

39-3 

44.0 

39.4 

41-3 

39. 1 

39.8 

45*1 

34.5 

45.4 

30.0 

42.7 

32.7 

47.4 

29.9 

49.8 

17.8 

44.9 

28.0 

50.6 

23.1 

50.6 

11-7 

47.8 

21.7 

52.6 

17.3 

50.3 

9.5 

49.2 

15*2 

52.4 

14.5 

46.5 

4.4 

48.3 

11.3 

52.0 

10.7 

39-9 

1 . 1 

47.0 

8.9 

0.0 

0.1 

0.0 

0.4 

0.0 

0.5 

Reciprocal  Solubility  of  Methyl  Alcohol,  Cyclohexane  and  Water  at  24. 8°. 

(Washburn  and  Spancer,  1934. ) 

The  authors  give  the  following  weights  of  the  three  components  corres¬ 
ponding  to  points  on  the  binodal  curve  but  do  not  give  the  calculated 
percentage  compositions  from  which  their  triangular  diagram  of  the  sys¬ 
tem  was  drawn. 


Composition 

of  the  saturated 

solutions 

0*8.  CHgOH 

<“•  Vie 

Gtas.  H20 

0.0125 

2.8555 

9.8755 

0.0294 

5*4948 

9.9300 

0.0555 

7*7729 

9.9073 

0.1103 

7.7508 

4.9642 

O.3263 

13 .2856 

4.9529 

0.2760 

7.0175 

1.8852 

0.4788 

8.6026 

1.8672 

Composition 

of  the  saturated 

solutions 

Ghs.  ®3oh 

0*8.  CflHlg 

0*s.  h20 

O.852O 

11 . Il67 

1.8965 

0.9519 

8.6042 

0.9519 

1 .4762 

8.1968 

0.5204 

1.8943 

7.8472 

0.3786 

2.9639 

7.7553 

0.1342 

8.7854 

0.1404 

0.0397 

7.6861 

0.0704 

0.0142 

^SoIIS' ‘J2S  fir  tlTdiSrSuo.  or  .oth, 1  alcohol  between  water  an* 
cyclohexane. 

c  wt.  percent  CH,OH  In  ci 

Ur  _  nercent  CH_OH  In.  '-i  .a.  3 _ __  — — — 


HgO  layer  (Cj) 

C9H18  layer  c*  1 

CE 

'  HO  layer  (C  ) 

Z  1 

CflHlg  l*y.r  C2 

% 

3-2 

15.1 

26.8 

0.05 

0.25 

0.40 

64 

60 

67 

34.9 

38.8 

41.8 

0.50 

0.65 

0.70 

70 

61 

60 

The  limit  of  the  reciprocal  solubility  ^ 

hexane  is  at  62.8  percent  CflH12  and  47-2 


METHYL  ALCOHOL 
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I  1  4  I 


Reciprocal  Solubility  of  Methyl  Alcohol  and  Benzene. 

(Wleth,  1929.) 


Ons.  C.H  per 
0  o 

100  @“3.  mixture 


Ons.  C  H  per 

0  O 

100  gms.  mixture 


-6.8  23.1 

-3.8  30.1 

-1.6  37.9 


-0.6 
+  2.0 
2.3 


42.8 

59.7 

62.9 


Reciprocal  Solubility  of  Methyl  Alcohol  and  n  FIexane. 

(Rothmund,  1B96.) 


The  determinations  were  made  by  the  synthetic  method  which  consists 
in  observing  the  temperatures  at  which  weighed  mixtures  of  the  two 
liquids  become  homogenous  on  slow  warming,  and  become  cloudy  on  slow 
cooling. 


Cke.  per  100  gms.  to  tos.  CflHu  per  100  t9*3. 

'  ch^oh  rich- layer  H^iTrTch  layer  A  ''CH^OH  rich  layer^~TTgO~  rTcFTTayeP 


10 

26.5 

96.8 

43 

43.6 

91.2 

20 

31*6 

95-9 

40 

52.7 

85.5 

30 

38.3 

93.7 

42.6 

(C.S. t. ) 

68.9 

Additional  results  are  given  by  Perschke,  1926,  and  Howard  and 
Patterson,  1926. 

Results  for  composition  of  the  co-existent  liquid  and  vapor  phases 
in  the  system  methyl  alcohol  +  n  hexane  at  450  are  given  by  Ferguson, 
1932- 


Critical  Solution  Temperatures  of  Mixtures  of  Methyl  Alcohol 

and  Other  Solvents. 

(Cornish,  Archibald,  Murphy  and  Evans,  1934,) 


Mixture 


C  •  8  •  t* 


CH^Ori 


ft 


♦  C(5_(6h  )  CH 

+  CHglOQlCH 

*  » 


3 

3 


♦  CeHle  (i-Octane 


(Tetra  chlor  ethylene) 
(n  Pentane) 

(n  Hexane) 

If 

(n  Heptane) 

2.2 


4~Tri  methyl  Pentane)^.  5 


10.0 
14. 75 
32.0 

34.0  (Freed,  1933.) 
51.5 


A  diagram  of  the  results  showing  the  depression  of  the  critical 
soiution  temperature  (33.6°)  of  mixtures  of  Methyl  Alcohol  and  Hexane 

?rH  y^lnCreaSiKR  f0UntS  of  C5Hi9°°H’  C.H^COOH,  C7H,  COOH  and  ’ 

CvH9C00H,  is  given  by  Ssementschenko!  w.  and6nivirir,f  r^Z ;  l 6  g.  f  ^ 


ced  by  increasing  amounts  of  C  H,(J00H,  C.H,  COOH,  C7H1c 
COOH,  is  given  by  Ssementschenko,  W.  and^Davidof fokaja® 


Determinations  of 
Tetra  Ethyl  Silan  , 
1932. > 


the  Reciprocal  Solubility  of  Methyl  Alcohol  and 
Sl(C2,,6,4iare  ?iven  by  Bjerrum  and  Jozefowitz, 


c(h4o, 
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Reciprocal  Solubility  of  Methyl  Alcohol  and  Cyclohexane. 

(Jones  and  Austell,  1930.) 

The  synthetic  method  was  used  and  special  care  observed  in  purifying 
the  CH3OH  andC8Hlgand  in  preventing  entrance  of  Hj>0  while  weighing 
the  liquids  in  the  glass  tubes  which  we, re  afterwards  sealed  for  ob¬ 
serving  the  solubility  limits. 


t° 

ftns.  CgH^g  per 
100  0»8.  mixture 

t° 

0*8.  per 

100  9>s.  mixture 

t° 

fee.C^g  per 
100  g»3.  mixture 

17.1 

33.23 

45  •  56 

69.86 

45-10 

81.2S 

30.4 

39.40 

45.58 

70.80 

42.80 

86.93 

40.05 

48.96 

45.60* 

72.00 

37.5 

91.47 

42.68 

53.60 

45.58 

72.8l 

32.3 

93.40 

44.62 

59-49 

45.53 

77.60 

30.6 

95.50 

45.45 

45.52 

66 . 18 

69. 15 

45*  45 
45.32 

79.26 

80.64 

6. 1 

97.30 

*  Critical  solution  temperature 


The  authors  also  determined  the  reciprocal  solubility  curves  in  mix¬ 
tures  made  with  CH30H  containing  small  amounts  of  H?0.  The  results  show 
that  the  maximum  critical  point  is  increased  more  than  the  ternary  crit¬ 
ical  solution  point  by  given  amounts  of  H.O.  In  order  to  use  this  pro¬ 
cedure  for  determining  traces  of  Hg0  in  CH30H,  the  weight  concentration 
of  75  percent  CeH  was  selected  and  the  following  changes  in  maximum 
critical  point  with  increasing  amounts  of  Hg0  were  found. 


Wt.  %  HgO  in  CH30H  0.0  0.331  0.800  1.114  2.031  3.900 

Max.  crit.  temp,  of  0 

75  wt.  %  CeH12  mixtures  45.5^  50.52°  55-74°  58.75°  66.50  81.56 

The  authors  give  similar  results  showing  the  effect  of  benzene  and 
acetone  admixtures  upon  the  maximum  critical  temperatures  of  tjie  system. 

Freezing-points  of  Mixtures  of  Methyl  Alcohol  and: 

( 8aphlr,  1929.) 


Ethyl  Alcohol,  C2R60H 


"  97.8 

100 

-103.1 

91.7 

-111.8 

80.0 

-120.9 

71.4 

-150  ( 

Eutec) (Esti 

-129.6 

16.9 

-122.5 

10.2 

-114-0 

0.0 

Acetone , ( CH3 ) 2C0 


-103.0 

84.1 

-108.7 

71.2 

-111.7 

59-2 

-115.7 

( Eutec  >50.3 

-113.7 

36.1 

-111.0 

27.7 

-108.3 

27.5 

-104* 1 

13.3 

"  95*6 

0.0 

Ethyl  Ether, (CgH6)20 

Wt.  %  CH-OH 

.0  3 

1  In  Mixture 

-106.3  82.0 

-113.4  62.8 

-117.4  SO.i 

-121.2  3i.i 

-1 19 . 5 1 Rn tec ) 
-i26.o(Eutec) (unstable) 
-119.0  15-4 

-118.9  10,1 

-118.0  6.2 

-116.4  0,0 


Wt.  %  CHgOH 
In  Mixture 


Wt.  %  CHgOH 
in  Mixture 


The  methyl  alcohol  branch  of  the  CHgOH  ♦  (CHg) 

angle  at  -112.2° corresponding  probably  to  the  po 

of  CH  OH  reported  by  Parks,  1925* 

3 


CO  system  shows  an 
fymorphic  transformation 
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C,H,0, 


Freezing-Points  of  Mixtures  of  Benzene  and  Methyl  Alcohol. 


Mols.  L,  If, 

t*  of 

per  100  mols. 

cryst. 

of  Mixture. 

5.4o 

100.00 

3.25 

92.16 

3.00 

84.22 

2.40 

75.00 

2.10 

63. 08 

1 .85 

57.32 

1 .40 

49*39 

Mols.  C,  IL 

t"  of 

per  100  mols. 

cryst. 

of  Mixture. 

— O  .  IO 

42.57 

—  1.35 

36.67 

— 3.20 

3 1 .00 

—4.90 

27.18 

— 7.60 

22.98 

—9*70 

I9-39 

t”  of 
crysl. 

— i i .5o 
— 17.00 
— ->.3 . 00 
— 46.0° 
— 67.0 
—i)4.o 


The  author  also  gives  tables  and  curves  for  benzene  and  normal 
and  for  benzene  and  iso-propyl  alcohol. 

Freezing-point  data  are  given  for: 


(Porrakis,  1925.) 

Mols.  c6n6 
per  100  mols. 
of  Mixture. 

lG.45 
13.67 
9  •  86 
7.07 
4.93 
o .  00 


butyl  alcohol 


CH  OH  ♦  CHC1, 

u  ♦  CH,CI 

11  ♦  CH3I 

"  ♦  CH3COOH 

"  ♦  HC0NH2 

"  ♦  C2H  COOH 

11  ♦  C8H.C00H*HC1 

"  *  CflHS 

»  ♦  N^3 

"  ♦  S02 

CHjOH.HCl  ♦  C^HgCOOH 


(Baume  and  Borowski,  1914,  Saphir, 
(Baume,  1914.) 

(Baume  and  Tykociner,  1914.) 
(Pickering,  1893.! 

(Joukovsky,  1934.) 

(Baume  and  Pamfil,  1914.) 

II  II  II 

(Pickering,  1893.) 

(Baume  and  Borowski,  1914.) 

(Baume  and  Pamfil,  1914.) 

(Baume,  1914.) 


UREA  (Carbamide)  C0(NH2),,. 


1929!  Wyatt,  1929. ). 


Solubility  of  Urea  in  Water. 


The  closely  agreeing  results  of  Pinck  and  Kelly,  1925;  Janecke  and 
Rahlf  ,  1930;  Sfhnidman  and  Sunier,  1932;  Miller  and  Dittmar,  1934;  and 
Wetrow,  1937,  were  plotted,  and  the  following  values  taken  from  the  smooth 
curve.  In  most  cases  the  determinations  were  made  by  the  synthetic 
method  and  in  others  by  direct  analysis  of  the  saturated  solutions  using 
the  urease  method  for  urea.  The  earlier  results  of  Speyers,  1902,  are 
somewhat  too  low. 

Very  careful  determinations  of  the  freezing-point  lowering  in  aqueous 
solutions  of  urea  are  given  by  Chadwell  and  Politi,  1938. 


ana.  00(NH2)g  per  Solid 

100  g»s.  aat.  sol.  Phase 


Ons.  C0(NHg)2  per  ^  Solid 
100  gas*  sat.  sol.  Phase 


-  5 

15.0 

-  7.5 

21 . 2 

-10 

27.0 

“11. 5 

(Eutec)  32.5 

0 

40.0 

♦  10 

46 .0 

20 

52.0 

25 

54.8 

30 

57.5 

Ice 

40 

II 

50 

II 

60 

"  ♦  CO ( NH  ) 

70 

CO  (NIL) 

11  z 

80 

II 

90 

100 

II 

120 

II 

132.6 

62.5  COCNH  ) 

67.O  " 

71.5  " 

75-6  " 

80.O  " 

84.O  " 

88.0  " 

95-5  " 

100.0  " 


10  cc  cold 
dissolve  more 
1938*  > 


sat. aqueous  solution  of  Magnesium  PerChlorate  (Mg(C10  )  1 
than  11  gms.  of  C0(NH8)2.  (Duclaux  and  Durand-Gasselin*' 


C,H40, 
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Solubility  of  Urea  in  Aqueous  Solutions  of  Nitric  Acid. 

( Dalnan,  1934.) 

The  saturated  solutions  were  prepared  by  agitation  at  constant  tempera¬ 
tures  and  weighed  portions  analyzed  for  acid  by  titratio'n  and  for  urea  by 
the  urease  method  as  described  by  Fox  and  Gelhard,  1923. 


Results  at  io° 


Qns.  per  100  gas.  sat.  sol. 


Resul ts  at  25* 


Results  at  40  0 


Ctas.  per  100  gas.  sat.  sol.  Oas.  per  100 


s.  sat.  sol. 

\ 


moz 

C0(NH2}2 

^  '  HN03 

COfNVg 

'  f  HN0_ 

O 

C0(NH2)2 

0.0 

46.O 

0.0 

54.5 

0.0 

62.3 

OCX 

2.2 

48. 1 

3.2 

56.8 

5.8 

64.9 

II 

6.5 

52.5 

9.7 

61.6 

0 

H 

67.0 

II 

910 

54-7 

12.  1 

63.1 

14.7 

68.3 

8.1 

44*7 

11.2 

50.0 

14-3 

55.6 

00( 

6.8 

28.4 

9.4 

27.1 

13-9 

38.9 

5.8 

11.7 

9.1 

11.1 

12.5 

19.5 

8.5 

3-2 

13.5 

2.4 

14.3 

8.9 

17.0 

1.1 

31.2 

1-3 

25*5 

3.1 

33-0 

0.5 

49.9 

1.4 

40.8 

1.8 

50.0 

0 . 4 

66.1 

1.7 

55.1 

2. 1 

67.2 

O.4 

65.3 

2.4 

Solid 
Phase 
at  each 
Te»p. 


*2*2 


CCMNHgUNQ, 

NH2»2-HN03 


Solubility  of  Urea  in  Aqueous  Solutions  of  Sulfuric  Acid. 

(Dal  «an,  1934.) 

Results  at  io°  Results  at  25° 


w 

C°fVH2)2 

0.0 

46.O 

3-2 

48.6 

11.9 

54.2 

18.0 

57-2 

28.2 

62.2 

30. 1 

56.O 

37.2 

40.4 

44.9 

36.8 

51.6 

38.0 

52  •  4 

34.2 

56.0 

22.0 

68.4 

12.6 

74.0 

19-7 

74.6 

24  •  7 

Solid 

Phase 


On  8 


co<nh2>2 

II 


MCOINfUIJ.-HjSO,* 

rC01NH2l2]2.HzS0, 


".COINH-I-.H.SO 

COINHr)s?H'sO* 


per  100  gas.  sat.  sol.  Solid 


V°4 

00(NH2)2 

'  Phase 

0.0 

54-5 

CO(NH2)2 

9.6 

59.2 

19.3 

29.3 
31*0 

62.4 
65.8 
60  •  6 

II 

"♦[C0(NH2)J  JJOj 
rco<NH2)2i2/H?;$o4 

35-7 

49-2 

39-0 

44.1 

46 . 4 

40.3 

52.7 

53-2 

42.2 

39.4 

"♦C0<NHJ2-H2S04 

C0(NH2)2.H2S04 

57-9 

25-0 

68.9 

19-3 

72.1 

24-3 

72.9 

26.5 
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C|H4°, 


Solubility  of  Urea- in  Aqueous  Solutions  of  Oxalic  Acid 

(Dalitao,  1034.) 


Results  at  10° 


Results  at  25° 


Results  at  40°  8011,1 

Phase 


C*«.  P*r  !00 

gas.  sat.  sol.  0*8. 

per  100 

gns.  sat.  sol.  Obs. 

per  100 

'  w. 

08(«2)2  ^  ^ 

VA 

Wa 

0.0 

46.0 

O 

• 

O 

54.5 

0.0 

0.2 

46.2 

0.3 

54.6 

0.5 

0.2 

43-3 

0.3 

47.9 

0.5 

0.2 

32.2 

0.3 

35*0 

0.6 

0.2 

15.6 

0.6 

26.9 

0.9 

0.4 

4.6 

0.9 

9.4 

2.2 

2.3 

1.2 

5.o 

1.9 

5.8 

— 

10.3 

1.5 

14.  7 

— 

— 

— 

— 

16.9 

5.7 

0.9 

11.0 

1.4 

19.3 

— 

— 

— 

l8.7 

5.4 

0.0 

10.2 

0.0 

17.8 

^os.  sat.  sol.  at  each 
°°(NHj,>g  '  TeaP* 


62.  3 

62.4 

55.0 

32.4 
16.I 

6.6 


CO(NH  ) 


•^[corNflj2i  p 


rcoiNH^)2T2. 

n 


Z  A 


II 


3  g  »» 

2^8  "+C0(NHg)  t  HjgjQ 
3.5  C0(NH2)2.H2C204 
2.2  "♦HgCgOa.2  HgO 
i.2',HgC204.2H20 

n  A  II 


Solubility  of  Urea  in  Aqueous  Solutions  of  Acetic  Acid. 

( Dalaan,  1037.) 

In  the  case  o f  this  system  the  urease  method  for  urea  gave  incorrect 
results  in  presence  of  acetic  acid  and  the  determinations  were  made  by 
removing  this  acid  by  evaporation  to  dryness  at  50-60°  and  weighing 
the  residue  of  dried  urea. 


CH3C00H 

0.0 

7.3 

14.4 

21.8 
29.3 

40.7 

44.0 

52.9 

64.7 

75.6 

86.0 

90.5 

91.8 
94.1 

95.6 


t  10° 

Results  at 

25° 

Results  at  40° 

Solid 

- 

Phase 

1.  sat.  sol. 

Ctas.  per  100  £»s. 

sat.  sol. 

Chs.  per  100  jps, 

.  sat.  sol.  at  each 

C0(NH2)2“x 

r  CH3COOH 

CO(NHg)g  ' 

/  CH3COOH 

C0(NH2)2 

Te«p. 

46.O 

0.0 

54.5 

0.0 

62.3 

CO(NH> 

45.9 

10.4 

52.7 

10.2 

59.6 

H  C  £ 

45.5 

19.8 

50.8 

20 . 1 

56.6 

•  1 

44.8 

30.7 

48.O 

40.9 

49.0 

II 

43.6 

41.5 

45.3 

51-8 

4<f.8 

II 

41.7 

50.2 

42.6 

— 

— 

"♦OOlNH^. 

36.4 

2CH3C00II 

54.4 

37.0 

60.6 

39.3 

CO(NI!  )  2CH 
COOR 

25.8 

59.9 

30.5 

62.7 

37.0 

"  * 

17.2 

69.3 

22.8 

64.2 

35-5 

II 

12.3 

74.4 

17.1 

66.3 

33.2 

II 

8.5 

88.5 

11.2 

69.9 

29.7 

II 

7.0 

~ 

— 

72.8 

27.0 

II 

6.5 

- * 

— 

— 

"+CH3COOH 

2e  5 

— 

— 

CH3COOH 

4-4 

— 

— 

•1 

C,HhO, 
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Gtas.  per 

Solubility  of 

Results  at 

100  t^a.  sat.  sol. 

Urra  in  Aqueous 

( Del  «an. 

10° 

Solid 

Solutions  of  Tartaric  Acid. 

1937.) 

Results  at  250 

Ctas.  per  100  ras.  sat.  sol.  Solid 

WA 

C0(NH2)2 

Phase 

'VWe 

co(nn2)2 

Phase 

8.4 

46.0 

COlNHglg 

8.7- 

53-2 

COlNH  ) 

15-8 

46.0 

It 

17.5 

51.8 

H  C  C 

24.3 

46.0 

ft 

27.7 

50.3 

tt 

32.8 

46 .0 

"  ♦  2.1 

35-9 

49.0 

"  +  2.1 

36.1 

40.6 

2.1 

39.6 

43-9 

2.1 

0 

• 

O 

35.8 

It 

44.4 

38.O 

II 

43-4 

32.3 

It 

48.8 

33-5 

"  +  1.2 

46.2 

30.0 

"  *  1.2 

49.7 

25.6 

1.2 

45.9 

25.5 

1.2 

50.5 

20.3 

45-9 

20.3 

II 

51.6 

14-7 

46.3 

14.6 

It 

54.* 

8.4 

II 

48.2 

9.3 

It 

56.6 

6.0 

51-7 

5. 1 

It 

59-1 

5.0 

„V  ACA°, 

51.3 

4.6 

It 

58.8 

3-2 

55-9 

4.7 

"  +  "«Wfl 

58. 5 

0.0 

It 

55-5 

54-5 

2.  1 

3. 1 

0.0 

-  fCOINHg )  21  g 

h£.n.°. 

. HsC4H4O0;  1.2  = 

C0(NR2)2 

•2(H2H4H406 ) . 

Solubility  of  Urea  in  Ethyl  Acetate  containing  Small  Amounts 

of  Water  at  250. 

(Lewis  and  Burrows,  1912.) 


Gms.  il20  per  100 
Gms.  Solvent. 
(Ethyl  Acetate +H20). 
O 

O.652 
1 . 1 1 2 
.I.638 


Gras.  Urea 
per  100  Gms. 
Sat.  Sol. 

O.080 
o.  148 
o.  198 
o.  296 


•  A  second  liquid  phase  was  suspected  here. 


Gms.  H20  per 
100  Gms.  Solvent. 
(Ethyl  Acetate +H20). 
I.677 
2.006 
2.138 
3-234 


Gms.  Urea 
per  100  Gms. 
Sat.  Sol. 
O.308 
O.328* 
O.342 
o.343t 


t  A  second  liquid  phase  could  he  distinguished. 


Solubility  of  Urba  in  Acbtic  Acid  Dbtbrminbd  by  thb 
Frbbzing-point  Mithod. 

(We  trow,  1937.) 


Ota.  Mole.  C0(NHo)a  P«r  Son*1 


too  »»•  ■ol»* 


16.8 

0.0 

IS. 3 

3.0 

13.0 

S.o 

12.4 

Eutec.  — 

19.7 

8.0 

30.8 

15.0 

39.9 

25.0 

41.5 

33-3 

40.7 

36.0 

■lxture  Phaae 

CR-COOH 

•I 

C0(NH2lg.2CH3C00H 

ft 

It 

ft 


1  100 

nols. 

39  Eutec. 

42.0 

53 

46.0 

59 

48 

65.5 

50.0 

71.0 

52.0 

76.0 

54.0 

81.5 

56.0 

90.5 

60.0 

92.5 

65.0 

Solid 

Phase 


C0(  NHe  1 1  .  2CR s«OH,CO(NH^ 


ooInh8i2 
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SOLUBILITY  OF  UREA  IN  AQUEOUS  SOLUTIONS  OF  ClTRIC  ACID. 

(Dal*an,  1937.) 

Results  at  io°  Results  at  250  Results  at  40° 


Ohs.  per 

100  rats .  sat.  sol. 

Ctos.  per  100 

sat.  sol. 

Cfes.  per  lOO^ges. 

sat.  nol 

.  at  each 

H3C<5HS°7 

“("Ve 

*  H3C,H5°7 

'  HzcoHe°7 

00(NHz)? 

'  ’  Temp. 

2.9 

45-9 

5-4 

53.6 

6.5 

60.2 

00(NK2>2 

5.2 

45-9 

10.5 

52.5 

17.7 

56.6 

"t  4.1 

6-3 

42.2 

12.5 

49.4 

20.4 

<2.8 

4.1 

7.8 

39.0 

15.0 

46.2 

23.7 

49.7 

9.6 

35.0 

17.8 

43.0 

27.0 

46.7 

4.1  ♦  2.1 

10.4 

29-5 

19-3 

38.0 

28.7 

43*2 

2.  1 

12.1 

24.6 

21.7 

32.5 

30.3 

40. 1 

14.3 

18.8 

23.8 

28.2 

32.1 

37.0 

"  ♦  1.1 

17.2 

12.0 

24.0 

22.6 

32.4 

30.0 

1. 1 

22.4 

7.2 

24.4 

17.6 

34.1 

21.7 

31.0 

3-0 

27.0 

12.1 

39-4 

12.  1 

42.9 

1.5 

34.6 

6 . 1 

48.I 

5.7 

48.7 

1.2 

41.6 

4.0 

56.0 

3.0 

— 

— 

51-7 

2.4 

64 . 0 

2.3 

54.0 

1.0 

62.2 

1.4 

69.O 

1.8 

"+  ^CgRgO 

54.0 

0.0 

62.1 

0.0 

68.6 

0.0 

H,CeR507 

4.1  " 

H3C8H60 

rCO(NHg)  gl^.H 

7* 

g07  1  2.1* 

fCOlNHg 

)  gl  g  .  H  gCg  (!  fiOy 

1.1  " 

00(NHg)g. 

Results  for  the  equilibrium  in  the  system  Urea,  Ammonia  and  Water, 
determined  by  the  synthetic  and  freezing-point  methods  together  with 
vapor  pressures,  fixing  the  range  of  existence  of  the  solid  phases, 
Urea,  ammonium  carbonate,  bicarbonate,  sesquicarbonate  and  carbamate 
are  give"  by  Janecke,  i930,  and  Janecke  and  Rahlfs,  1930,  1932. 


Solubility  of  Urea  in  Methyl  Alcohol.  (Walton  and  Wilson,  1925.) 

saturated  solutions  were  prepared  by  vigorous  stirring  at  constant  tempera- 

At  ihe  loewoSr  t  ,0nS  r"  analy^d  by  evaPorati"g  and  weighing  the  residue, 
formed.  emperatures  a  stable  molecular  compound,  CO  (NH2)a.CH3  OH,  is 


Unis.  CO(NH,t, 
t*-  per  100  gins.  UHaOH. 


-1 5  20 
-  9-85 
+  O  25 

7.33 

15.23 
18. 14 
-78.0. 
-24.9 
-21.3. 
-20 . 2 . 
-18. I. 


Solid  Phase. 


IO.92 
11.64 
14.24 
T6.70 
J9- 73 
21.16 
0.32 
2.89- 
3.17 
3 . 25 
3.48 


(Unstable  lormt 

» 

» 

» 

» 

» 

CO(N!fJ)t.CII3OIf  (Stable  form) 
» 

» 

» 


Gms.  CO(MIs)t 
V-  per  JOO gins.  CH3OH. 


-17.45. 

-17.0. . 

— 1 5 . 2 . . 

-  9-85. 
+  0.25. 

7.33. 

8.o3. 
1 5 .23. 
16 .63 . 
18.14. 

18.79. 


Solid  Phase. 


3.76 
3.63 
3.93 
4  -  88 

7-7* 
10.98 
1 1 . 3o 
'6.47' 
17.72 

19-56 

20.27 


UO|M!,1,.CHjOH  (Slnble  forail 
» 


rp>  .  .  79-  20.27 

The  transition  point  between  CO  (NH,)  and  CO  (NH2)2  CH,  OH 


is  at  -f-  1 90. 25 


C|H,0,  60 


Solubility  of  TJrea  in  Alcohols. 

(Speyers,  1902] 


In  Methyl  Alcohol. 

In  Ethyl  alcohol. 

Wt.  of  1-cc. 

Gms.  C0(NH,)s 

Wt.  of  1  cc. 

Gms.  C0(NII. 

t°. 

sat.  sol. 

per  100  gms.  CU30Il 

sat.  sol. 

per  100  gms.  C,H 

0 . 

0.861 

i5.o 

0.8213 

2.6 

10 . 

0.863 

'7-7 

0.8l4 

4.0 

20 . 

0.869 

22.0 

0.8o4 

5.4 

25 . 

0.872 

24.5 

o.8o5 

6.2 

3o . 

0.876 

27.7 

0.806 

7.2 

4o . 

0.890 

35.3 

0  804 

9.3 

5o . 

0.908 

46.0 

o.8o3 

J 1 .7 

60 . 

0  928 

62.8 

— 

1 5.  i 

70 . 

- 

- 

— 

20.2 

ioo  gms.  abs.  methyl  alcohol  dissolve  21.8  gms.  CO(NH2)2  at  19.50. 

100 gms.  abs.  ethyl  alcohol  dissolve  5.06 gms.  CO(NH2)2at  19.50.  (de  Bruyn,  1903.) 


Solubility  of  Urea  in  Alcohols. 

(Timofeiew,  1894.) 


Alcohol. 

t°. 

Gms.  CO(NHj)a 
per  100  Gms. 

Alcohol. 

t°. 

Gms.  CO(NH2), 
per  100  Gms. 

Methyl  Alcohol 

—  12 

Solvent. 

II 

Isopropyl  Alcohol 

19.4 

Solvent. 

5-76 

i ( 

0 

14.2 

ii 

20 

6. 17 

a 

19 

20-9 

ii 

81 

23.46 

a 

40 

36.4 

Isobutyl  Alcohol 

0 

1 .01 

a 

62 

66.6 

ii 

19 

1.65 

t  c 

71 

107.4 

ii 

41 

3-12 

Ethyl  Alcohol 

-  9 

2.69 

ii 

60 

4.40 

ii 

0 

3.26 

ii 

80 

6-34 

ii 

18 

5 

ii 

98 

10 

ii 

4i 

9-45  . 

Isoamyl  Alcohol 

20 

1. 18 

a 

60 

16.3 

ii 

60 

3-4i 

u 

81 

30.8 

ii 

80 

4.88 

Propyl  Alcohol 

0 

1. 65 

ii 

83 

5-24 

ii 

20 

2.56 

ii 

98 

6.15 

a 

40 

5-12 

Capryl  Alcohol 

19.4 

0.  56 

a 

60 

7.72 

ii 

98 

2 

ii 

80 

12.28 

Ally  Alcohol 

19.4 

9-37 

it 

98 

18.06 

Solubility  of  Benzoic  Acid  in  Ethyl  Alcohol  Solutions  of  Urea  at  ^.)° 


and  Vice  Versa.  ( Osaka  and  Ando,  1921.) 


Gms.  per  too 

gnis.  sat!  sol. 

Gras,  per  too 

gms.  sal.  sol. 

Ce  lli  CO  Oil. 

CO  liNItjlj. 

Solid 

l’liuse. 

CcHsCOOH. 

C0(NH,ls. 

Solid  rhasf. 

36 .  Q2 

O .  OO 

C6HS 

COOH 

45.65 

12.12 

g6h8cooh 

37.64 

38.55 

0,72 

I  .81 

» 

46,23 

1 2 . 5  I  | 

Grll.GOOH 
-+-  CO(NH..)s 

39-38 

2.64 

» 

43.78 

12.  l5 

CO(NIIj)2 

10.75 

4.2.2 

0 

35.o6 

12.76 

)) 

4i.56 

5 . 10 

)) 

25 . 38 

9  •  4 1 

» 

4'2..3i 

6. 1 1 

» 

1 1 . 22 

7-89 

>> 

U  -  9° 

7  •  °9 

» 

5 . 06 

6.59 

)) 

44.68 

9-67 

)> 

0.00 

5.82 

0 
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Solubility  of  Urea  in  Mixtures  of  Ethyl  Alcohol  and  Quinoline  at  2.0-25° 


( Pucher  and  Dehn,  1921.) 


Per  cent  C,H,\ 
in  .solvent. 

Gras.  CO(N’H,), 
per  100  cc.  tfat..sol. 

Per  cent  C7HqN 
In  solvent. 

Gras.  COjNH,), 
per  100  cc.  sat.  sol. 

Per  cent  C,  H9N 
In  solvent. 

Gms.  COiNIL 
per  loo  cc.  sat. 

0.0 

5.0 

47.5 

1 ,5o 

65 

0.32 

10. 0 

4.0 

5o.o 

1  .o5 

70 

o.5o 

23.2 

2.5 

55.0. 

o.64 

80 

0.19 

37.5 

1.8 

60.0 

0.26 

90 

0. 10 

100 

0. 1 1 

Solubility  of  Urea  in  Ethyl  Ether. 

(Gortner,  1914.) 

When  0.3255  gm.  urea  was  extracted  in  a  Soxhlet  apparatus  with  anhydrous 
ether  for  48  hours,  the  extract  was  found  to  contain  0.072  gm.  urea.  An  approxi¬ 
mate  estimate,  based  on  the  volume  of  liquid  and  the  number  of  siphonings  per 
hour  indicates  a  solubility  of  0.0004  gm.  urea  per  100  cc.  of  ether. 

100  gms.  glycerol  dissolve  about  50  gms.  urea  at  150. 

100  gms.  pyridine  dissolve  0.96  gm.  urea  at  20-25°.  (Dehn,  1917.) 

100  gms.  aq.  50%  pyridine  dissolve  21.53  gms.  urea  at  20-25°. 


Results  for  equilibrium  in  the  system  Urea  +  Di  phenyl  amine  are  given 
by  Nijveld,  1934,  and  for  the  system  Urea  ♦  Di  phenyl  amine  +  Resorcinol 
are  given  by  Hyrnakowski,  Staszewski  and  Szmyt,  1937. 

Solubility  of  Urea  in  Liquid  Ammonia. 

(Scholl  and  Davis,  1934.) 

From  the  volume  and  pressure  of  the  vapor  above  the  saturated  solutions 
at  given  temperatures,  determined  in  an  isotensiscope,  the  amount  of  NH 
was  calculated  and  this  subtracted  from  the  weight  of  liquid  ammonia 
present  in  the  original  mixtures,  to  find  the  composition  of  the  saturated 
solutions.  Previous  determinations  of  this  system  by  J&necke,  1930,  agree 
well  with  the  present,  results. 


t° 

(to.  Hols.  OCqNHgJg  per 
100  8* >  mols.  mixture 

<tos.  C0(NH2)2  per 
100  gns.  NH3 

(tos.  C0(NH2)2  per 
100  ene.  sat.  sol. 

Vapor  Pressure  Solid 

in  Auaos.  Phase 

-26.6 

6.64 

25. 10 

20.8 

1.3 

00(NH_) 0. 

5.8 

15.26 

63.52 

38.8 

4.7 

2  2 

11 

23*9 

23.39 

107.6 

51.8 

7.6 

n 

35.9 

32.29 

168.2 

62. 8 

9.2 

n 

40.9 

37.60 

212.5 

68.0 

9.4 

it 

44-7 

43*59 

272.5 

73-2 

9.0 

11 

45*6 

tr.pt.  — 

— 

74.6 

■+  00  (NH 

50 . 0 
61.8 

47.20 

315.2 

75.9 

9.4 

C0(NHele 

52.05 

382.9 

79-3 

11.1 

81.0 

82.0 

61.39 

560.6 

84.8 

13.4 

II 

61.53 

563.9 

85.0 

13-5 

12.5 

II 

101.0 

74.38 

1024. 

91. 

II 

C  I  H  4  0  | 
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UREA 


Freezing-point  data  are  given  for: 


Urea  (CCXNH^),,)  + 


CCl^COOH  (tri  chlor  acetic  acid) 

(  l) (2) 


wyN<V; 


i.2.4<di  nitro  toluene 

CHClgCOOH  (di  chlor  acetic  acid)  <  2)CJ1  CH: CHCOOH  (Cinnamic  aci  dM^f* ' 


CM?C1000H  (mono  chlor  acetic  acid(2)CH,C0NHCeH5  (acetanilide)  (9) 


CH3C0NHC8H40C2H5  (phenacetine)  (5)  (8) 
(CH3)  gCHCgli^CH^OM  ( thymol )  (  12) 
(CH3)?.C. (SOgCgHg) 2(sul fonal ) (9) 


G8H5-^ef,B  <d»  phenyl  ( 1)  ( 6 ) 
C6IL0HC00C.IL  (  salo'l )  (5)  (8) 
C10H8  ( napntfialene(  1 ) 
CloH7OH  ( 0  naphthot ) ( 1 ) 


CU3COOH  (acetic  acid)  (  2)  (  7  )  (  22) 

CN.NHg  (cyanamide) (26) (28) ( 29) 

(C0NH2)?MI  (biuret) (27) 

C00C2IIs.NH2(  urethan)  (5)  (8) 

( CllgOHCHOH)  2  l  erythritol )  (  3) 

CeH50H  ( phenol ) ( 1 ) ( 21 ) ( 23 ) ( 25 ) 

C6II4  (OH  )  g  o  (pyrocatechol )  (  2)  (30)  _ 

C6H4(0H) 2  m  ( resorcinol) (1) ( 10) (30)C10H19OH  (menthol  M 8) 

C6!14(0H)„  p  (  h.ydroquinol )  (  1 )  0  "  •  —  - - - 

Cfl H 5OHCOOH  o  (salicylic  acid(22) 

C6M40HCH,  o  (cresol)(4) 

CflH40H0CH3  ( guaicol ) ( 1 ) (6 )  "  +  Salicylic  acid  (13) 

GeH5N02  (nitro  benzene) (31)  "  +  Phenacetine  (171(18) 

C8H4(N02)j>  o  (di  nitrobenzene)  (20)  "  +  Antipyrine  (11M18) 

"  m  "  (20 )  (  31  )Resorcinol  +•  Antipyrine  (17)  ( 18 ) 

P  "  (20)  Benzoic  acid  •+•  Resorcinol  (14) 

C6H3(N0g)3  s  (tri  nitrobenzene  (  31  )Sal  icylic  acid -e  Antipyrine  ( 1 7  )  ( 18 ) 
C8H40H(N02)  o  ( nitrophenol ) ( 21 )  "  "  +  Acetanilide  (15) 

"  m  "  (21)  Acetanil  ide -4-  Phenacetine  (171(18) 

p  "  (21 )  "  4-  3  Naphthol  ( 15) 

C«H^0H( NO?L  1.2.4  (di  nitro  phenol  Sulfonal  +  Phenacetine  ( 17 ) ( 18 ) 


CJUOHU  p  (  hydroquinol)  (  1)  C^H^N.  (  antipyrine)!  5)  ( 8 ) 

C20,I24N2G2  (quinine)  (5)  (8) 
Urethan  +•  Phenol  (13) 

II 


2)  i.2.4  (di  nitro  phenol  Sulfonal  +  Phenacetine  (17 

(2)  "  +  Antipyrine  (16) 


CaH4CH3N02  o  (nitro  toluene) (19) 

( 19  > 


m 


"  2 

"  "  (19) 

II 

1) 

Puschin  and 

Konig,  1928 

( 17 ) 

2) 

II  II 

Rikovsky,  1932 

(  18) 

3) 

II  •• 

Dezelic,  1932 

( 19) 

4) 

II  II 

Sladovic,  1928 

( 20 ) 

5) 

Adamanis,  1933 

(21) 

6) 

Giua,  1916 

( 22) 

7) 

Brady  and  Truszkowski,  1924 

( 23) 

8) 

H  rynakowski 

and  Adamanis,  1933 

( 24 ) 

+  Salipyrine  ( 16) 
Antipyrine*  "  (17)  ( 18 ) 

*  Phenacetine  (17)  (18) 


1934I a) 


9  ) 

II 

M 

"  1933* a> 

10) 

II 

M 

1933! b) 

11) 

II 

<1 

"  1935 

12) 

II 

•1 

Szmyt, 1935 

13) 

II 

1 1 

"  19  35  (*) 

1 4 ) 

II 

II 

1935(b) 

15) 

II 

II 

"  1935 ( c ) 

16 ) 

II 

1  • 

"  1938(a) 

and  Petri tschek,  1917 
"  Rodenis,  1906 
Weber  and  Zechner,  1925 


25 ) 


1925 


"  Henning  and  " 

26)  Janecke  and  Rahlfs,  1930 

27)  "  "  1932 

28)  Pratolonga,  1914. 

29)  "  Janecke  and  Rahlfs,  1930 

30)  van  der  Hammen,  1931 

3i(  Van  Dorf,  Limburg  and  Nobel,  1937 
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UREA  PHOSPHATE  C0(  NHg  )g  .  H3P04  . 

SOLUBILITY  OF  UREA  PHOSPHATE  IN  WATER  AND  IN  METHYL  AND  RTHYL  ALCOHOLS. 

(Matlgnon  and  Dode,  1932,  1P34.) 


Results  for: 

Water 

Methyl 

Alcohol 

Ethyl  Alcohol 

d.  of  Obis 

.  C0(NH2).H3P04 

d.  Of 

Gas.  C0(NH2)?.H3P0 

4 

d.  of 

Gas.  C0(NH2)2^0 

t° 

sat. 

sol. 

per  100  gas. 

sat;  sol. 

t° 

sat. 

sol. 

per  100  gas. 

sat.  sol. 

t 

0  sat. 

801 . 

per  100  gas. 

sat.  sol. 

10 

1 .  18 

41.4 

10 

0.92< 

25.5 

10 

0.83 

8.3 

13 

1  .20 

44.0 

13 

0.93 

27.4 

13 

0.835 

9.1 

18 

1.24 

47.9 

18 

0.94 

30.2 

l8 

0.85 

10.4 

24 .5 

1 .26 

52.4 

24.5 

0.98 

34*6 

24. 

<  0.85 

13*0 

32 

1.29 

57.5 

32 

1.00 

40.9 

32 

0.86 

16.6 

46 

1  .32 

66 .9 

46 

1.07 

52.9 

46 

0.91 

28.1 

Results  are 

also  given 

for 

the  fusion  points  of 

the 

system 

C0( NH  )  ♦ 

'z  B' 


6*  '  v'“  - - -  *■  w - - - -  ~  -  ’ 

The  eutectic  is  at  720  and  37  percent  00(NH2)2. 


NITROGUANIDINE 


NH2.C(NH).NH.N02. 


One  liter  of  saturated  solution  of  Nitroguanidine  in  Water  contains 
4.4  gms.  CH40-N4  at  25°  and  82.5  gms.  at  ioo°. 

One  liter  of  saturated  solution  in  aqueous  1.0  normal  KOH  contains 
12.2  gms.  CH^OgN^  at  250.  Some  decomposition  occurs  as  indicated  by 
the  evolution  of  ammonia.  There  are  two  forms  of  nitroguanidine  which 
differ  slightly  in  solubility.  (Davis,  Ashdown  and  Couch,  1925.) 


Solubility  in  Aqueous  Solutions  pv  Sulfuric  Acid. 


Results  at  0°  and  at  25°. 

(  Davis,  1922. ) 

Gms.  NH,.C(NH)NH.NOs 

Per  cent  coiic. 
of  aq.  H, SO,. 


Results  at  13°. 

(  Ewan  and  Young,  1921./ 


1  5 . 
'20. 
2.5 . 

3o. 

35. 

4<>. 

45. 


per  100  cc. 

sat.  sol, 

at.  0*. 

at.  2.V, 

0.12 

0.42 

0. 3o 

0.55 

0.45 

1  .o5 

O.75 

1.8 

1.3 

2.9 

2.0 

5.2 

3.4 

8.0 

5.8 

10.9 

Per  cent  cone, 
of  aq.  U,SO  . 

5.8.. . . 

>7-2 - 

20.0.... 

22.7.. .. 

25.2. . . . 

28.2. . . . 

33.2.. .. 


Gras.  NHj.CfNHlNHNO, 
per  too  gms.  aq.  II,  SO,. 


0.37 

o.65 

0.72 

0.87 

0.95 

1.37 

2.55 


,1  .  .  ~ j  an  excess  of  solid  was  shaken  witl. 

ie  aqueous  acid  and  the  saturated  solution  analyzed.  The  determinations  bv 
Ewan  and  \  oung  were  made  by  addine  82  °/  H  »o  ,i„r.  •.  • 

nkro  guanidine  and  water  unti/ theTofid  ju,t  diawlVed  Th^e' 
give  a  few  determinations  made  with  aqueous  nitric  acid  ‘  H  h°rS  al9° 


mixtures. 


c, H4O3 
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METHIONIC  ACID  CHg(  SO^H  )2 

100  gms.  H20  dissolve  245.8  gms.  CHg(S03H)2  at  25°.  (Backer,  1429,  1930.) 

METHANE  SULFONIC  ACID  CH  SO  H. 

3  3 

Reciprocal  Solubility  of  Methanb  Sulfonic  Acid  and 
Water  Determined  by  the  Freezing-point  Method. 

(Berthoud,  1929.) 


0  Gn 

1.  Mol.  Percent 

Solid 

0  Gm' 

Mol.  Percent 

Solid 

Phase 

t 

ch33°3h 

Phase 

oc 

»H 

0.29 

Ice 

-30.9 

36.9 

CH; 

3s0: 

5h.h2o 

0 

r- 

H 

1 

5-75 

tl 

“15.3 

40.3 

II 

“27.5 

8.15 

fl 

+  1-5 

45.5 

II 

"42.0 

11.1 

It 

9.8 

47.8 

II 

-75.0FU 

tec  16. 4 

"  ♦  CIIs 

SOH. 

3H20 

11.om.pt. 51. 1 

II 

-67.6 

“64.O 

18.2 

19. 1 

CH  SO  H? 

S  *  II 

3H20 

10.7 

3.2 

52.9 

6l.8 

H 

II 

“53-5 

24.4 

ft 

-12.0 

76.3 

II 

-51 .7m* 

pt.  23.8 

II 

-14-5 

77.5 

II 

CILSO, 

,,  0  i 

“52 

27.6 

II 

-!5.oButeC78.o 

CH 

"  + 

“54.0 

31.0 

It 

h2o. 

-13*6 

78.0 

3H 

“54.5^utec31 .5 

II 

+  CH. 

5so3h. 

“  8.5 

83.3 

"51-0 

32.1 

CH3S03H. 

He°  ' 

+  6.0 

89.2 

It 

20-0 

100.0 

METHYL  AMINE  CH3NHg. 

The  solubility  of  methyl  amine  in  water  at  6o*  ,  determined  by  an  aspira¬ 
tion  method  and  calculated  from  the  vapor  pressure  of  40.6  <"m  Hg,  is  419 
in° terms  of  the  Runsen  Abs.  Coef  (see  p.37  )  and  511  »  terms  of  the 

Ostwald  Solubility  Expression  (see  p-37 Li(^yer'H1n9°! 

Freezing-point  data  for  mixtures  of  CH3Nrl2 

1893* 


♦  Hg0  are  given  by  Pickering, 


Distribution  op  Methyl  Amine  lt  «S°  Between  :  (Smith,  ml,  t*» 


Water  a,nd  Chloroform. 

Mllllmols.  CH,NH, 
per  liter. 

11,0  CIICI,  c,, 

layer  (C,).  layer  (Cs).  C, 

2.625  0.475  o. 181 

6. 1 5  1.225  0.199 

1 3 . 5  1.9  °-l4‘ 

27.4  4-5  0.164 


Water  and  Ether. 


Mllllmols.  CH,  NH, 
per  liter. 


II,  0 

(C,H5),0 

£l. 

layer  (C,). 

layer  (C,). 

^1 

4.90 

0.575 

0.H7 

7.60 

O.90 

O.Il8 

11.25 

I  .  225 

O.  109 

19. 1 

2.05 

O.  I07 

34.5 

3.9 

0. 1 13 

Water  and  Xylene. 


Mllllmols 

.  CH.NII, 

per 

liter 

11,0 

~CtII,  (CH,), 

layer  (C,). 

rayer  (C,). 

c* 

1  .730 

0.  i3o 

0.0750 

3.745 

0.255 

0.0680 

4-99° 

0 

V, 

0 

o.o5»8 

19.018 

0.982 

o.o5i7 
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Distribution  of  Mbthyl  Amine  Retwebn  Water  and  Chloroform. 

Results  at  Several  Temperatures  Results  at  25° 


(Moore  and  Wlnnlll.  1612.)  (Fel8ln«  BuC,lley'  ^SS.) 


Obi.  Bjulv.  CHgNHg 
per  llcer  aq.  layer 

Parclcla  Obis.  CHJJH  per  llcer 

C1 

Oms.  CH^NH? 

per  llcer: 

/A   - - 

Cl 

c° 

Coef. 

'  «?0 

layer(Cj) 

CHCl 

layer(Cg) 

C2 

/ 

layer(Cj) 

CHCl^ 

layerfCp) 

C2 

18 

0.08l7 

8.496 

0.02113 

H 

n 

VO 

H 

O 

O 

• 

O 

13. Bo 

0.9741 

0.08473 

11.50 

II 

0*0909 

8.477 

O.06876 

0.005611 

12.25 

1.2773 

0. 1126 

11.34 

25 

0.1203 

7.965 

0.10151 

O.OO838O 

12.11 

1.5563 

0.1379 

1  1.28 

II 

O.1312 

8.0 

0.2003 

0.01682 

11.90 

1.7485 

0.1551 

11.27 

32.35 

0.1399 

5.99 

0.3793 

0.03242 

11.70 

2.0389 

O.1834 

11.11 

II 

0.0959 

6.0 

O.685O 

0.05940 

11.53 

2.6180 

0. 2402 

10.90 

Results  for  the  distribution  of  methyl  amine  between  aqueous  0.05  molar 
copper  sulfate  and  chloroform  at  25°  are  Riven  by  Felsing  and  Buckley,  1933. 


Distribution  of  Methyl  Amine  at  25°  Between: 

Water  and  Benzene  Water  and  Toluene 

(Here  and  Scanner,  io?7.)  (Here  and  Scanner,  1927.) 


On.  Mola. 

CH3NU2  Per  liter 

c2 

On.  Mols. 

CHjjNHg  per  liter 

HgO  layerfCj ) 

C9He  layer(Cg)' 

C1 

'  HgO  layer(Cj ) 

CaH5CH3  laYer(C2)X 

c, 

0.5515 

0.0242 

0.044 

O.5382 

0.0242 

0.045 

1.0545 

0.0424 

0.040 

1.0091 

0. 0364 

O.O36 

I.5636 

O.O485 

0.031 

1.5061 

0.0424 

0.028 

2.0758 

O.O576 

0.028 

2.0169 

0.0667 

O.O33 

Distribution  of  Methyl  Amine  at  25°  Betwben 
Water  and  Amyl  Alcohol. 

(Here  and  Fischer,  1904. ) 


One.  CH  NH. 

3  Z 

per  llcer 

-✓\ _ 

Gm.  Mola. 

CH^NB^  per  llcer 

HgO  layer 

C5H12°  layer' 

'  HgO  layer 

- 0^6 - 

C5H12°  layer 
• 

3.70 

1 . 20 

O.H55 

O.O38O4 

9.40 

3.30 

O.3O36 

0.1070 

15.7 

5*4 

O.5054 

0.1759 

20.0 

7.2 

0 .64  29 

O.2315 

25*3 

9.2 

0.8126 

0. 2981 

33*0 

12.4 

I.0613 

0.3974 
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TETRA  CHLORO  ETHYLENE  CC1  *.CC1  . 

2  Z 

Critical  Solution  Temperatures  of  Mixtures  of 
Tbtrachlor  Ethylene  and  Other  Compounds. 

(Cornish,  Archibald,  Murphy  and  Evans,  l&'M.) 

Mixture  Crlt.  Solution  Temp. 

CC1  :CC1  +  CH3CN  ( Acetonitrile) 

"  ♦  NH -CH  CH ^NH g  (Ethylene  diamine) 

"  ♦  HOCH  CH  Cl  (Glycol  chlor  hydrine) 

"  ♦  CHjNOg  (Nitro  methane) 

HEXA  CHLORO  ETHANE  CCl^CClg. 

Results  for  the  solubility  of  hexa  chloro  ethane  in  ethane,  liquid 
and  vapor}  over  a  temperature  range  from  uo°  to  50°  are  given  by  Holder 
and  Maass,  1940.  An  apparatus  consisting  of  a  central  main  phosphor 
bronze  bomb  in  which  the  solvent  and  solute  were  placed  and  to  which 
two  small  bombs  equipped  with  needle  valves  were  attached,  was  used 
for  measuring  the  solubilities  both  in  the  liquid  and  vapor  phases  up 
to  and  above  the  critical  temperature. 

The  critical  solution  temperature  of  this  system  CgClfl  ♦  C8H10°4 
(ethyl  oxalate)  is  at  about  105°.  (Lecat,  1928. ) 

Results  for  the  melting  points  of  the  system  CCl^CCl^  ♦  0'’ e  1 

(Naphthalene)  are  given  by  Parijs,  1936. 

TETRA  CHLORO  DINITRO  ETHANE  C2(N02).,Clt. 


13. 

15.8 

30* 

4  1* 


3o  cc.  of  dry  nitrogen  peroxide  (Na04),  distilled  from  P2  06  dissolve  l5 .7  gnu* 
C  (NO)oC14  at  0°.  The  solubility  of  tetrachlor  dinitro  ethane  in  superpalite 
and  in  chlorpicrin  is  about  of  the  same  order  of  m&qnAwte.  ^  Donnel, 


CYANOGEN  AZIDO  DITHIOC ARBONATE  CN.SCSNj. 


Solubility  of  Cyanoc.en  Azido  Pithio-carfonate  in 
Several  Solvents  at  o°. 

(Audrleth  and  Browne,  1930.) 


Solutions  saturated  at  room  temperature  “Oled 

after  crystallization  5  cc  samples  of  t  P  idue  weighed, 

drawn,  the  solvent  removed  by  evaporation,  and  the 


Sol  vent 


Cm3.  CN.SCSN.J 
inn  r.r.  sat.  80l. 


Solvent 


Oms.  CN.SCSN3 
inn  re.  sat. 


Water 

0.15 

Carbon  tetra  chloride 

0.22 

Carbon  disulfide 

0.29 

Ethyl  Ether 

1 .  ti 

Ethyl  Alcohol 

2.61 

Chloroform 
Methyl  Alcohol 
Ethyl  Acetate 
Acetone 


3-17 
6. 27 
13*19 
2ti  .69 


67 


c 


2 


TRI  BROMO  DI  CHLORO  ETHANES 

Freezing-point  data  for  the  system  CH  RRg.C  Cl2  Rr  ♦  CH  Cl  Rr.C  Cl  Pr2 
are  given  by  Van  de  Walle,  1925* 


PER  CHLORO  ETHANE  CCl3CCl3. 

100  gms.  HO  dissolve  o.oos(?)  gw*  CCl  CCl  at  22. 30.  (Van  Arkel  and 

nC  O  O 

es,  1936.) 


PENTA  CftLORO  ETHANE  CHC12CC13. 

100  gms.  H  O  dissolve  0.047  gm-  CHC1  CCl  at  20°.  (Van  Arkel  and  Vies. 

1936. ) 

The  critical  solution  temperature  of  mixtures  of  Penta  chloro  Ethane 
and  Acetamid  is  at  about  950.  (T,ecat,  1928.) 

Freezing-point  data  are  given  for  the  systems  C2HC15  +  CHPC1CILC1 
(Ethylene  Chloride)  and  C2HCl5  ♦  CIIC12: C1IC1 2  ( 1 . 1 .2. 2.~tetrachloro 
ethane)  by  Timmermans  and  Mme.  Vesselovsky,  1931. 


TRI  CHLORO  ETHYLENE  C.HC1  . 

2  3 


SOLOB ILITY  OF  WATER  IN  TRI  CHLORO  tTHYLENB. 

and  Levine,  I93g.) 


The  authors  give  their  results  in 
following  results  were  read. 


the  form  of  a  curve  from  which 


the 


,.0 

Oms.  HgO  per 

t 

100  g»«.  sat.  sol. 

t° 

-38 

-26 

0.0008 

0.003 

♦lO 

22 

■in 

0.006 

28 

~  2 

0.010 

Oms.  HgO  per 
100  set.  eol. 

O.O165 

0.0270 

°«0333 


CHLORAL  CCl ^ OHO. 

Freezing-point  data  are  given  for: 


CCl^.CHO  ♦  HO 

cci;.cho  +  C*ll  OH 

c.  o 


(van  Rossem,  3908.) 
(Leopold,  1909.) 


C  2  H  ,  0  2 
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TRI  CHLORO  ACETIC  ACID  CCl-COOH. 

*5 

loo  gms.  sat.  solution  of  tri  chloro  acetic  acid  in  water  has  the 
d  *  1.615  and  contains  92.32  gms.  CCljCOOH  at  250.  (Seidell,  1910.* 
results  for  the  reciprocal  solubility  of  tri  chloro  acetic  acid  and 
water  determined  by  the  freezing-point  method  are  given  by  Pickering, 

1895* 

Equilibrium  in  the  System  Tricrloro  Acetic  Acid 
Renzene  and  Water  at  150. 

(Bell,  1930.) 


d.  of  sat. 

Gm.  Mols.  per 

1000  gns.  sat.  sol. 

d •  of  Sft t> • 

Gm.  Mols.  per 

10^0  gm.  sat.  301. 

solution 

'  CC1 ,COOH 

- /v - - - - 

H2° 

solution 

'  CC1  COOH 

3 

h2o 

O.878 

0.0278 

O.O926 

O.885 

0.  mo 

0.165 

O.878 

0.0506 

0.0690 

0.888 

0.176 

0.210 

0.887 

O.O95O 

0.115 

0.892 

0.219 

0.24  7 

Distribution  of  Tri  Chlor acetic  Acid  at  25°  Between  :  (Smith,  mi-ms.) 


Water  and  Ether. 

Mi  Illinois.  CCIjCOOn  per  liter  of 


11,0  layer 
(C,). 

I  .95 
3  20 
5 . 1  o 
7. 10 
8;  8*5 


Ether  layer 

(Cs>  . 

0.85 

•>. .  5o 

5.4o 

10.4° 
17 .0(1 


c, 

C, 

0.436 

0.781 
1 . 060 
1.465 
1 .928 


Acetone  and  Glycerol. 

Mllllmols.  CCLCOOII  per  liter  of 

Glycerol  layer 
(G). 
o  .600 
0.7626 
l  .075 
I  .25 


Acetone  layer 

(A). 

i  .5o 
2.8375 
5.4o 
7.70 
20.90 


1 .70 


A 

C,’ 

2.5o 
3.72 
5.02 
6. 17 

12. 3o 


DISTRIBUTION  OF  TRI  CHLORACKTIC  ACID  AT  25°  BETWEEN 
(KolossowaKy  and  KullKow.  1934.  1934»-) 


Water  and  Carbon  Tetrachloride 


Water  and  Chloroform 


On.  Equlv.  CClrfQOH  P«r  tlter  of  __1 

'_i20  layerTql  CCl^  layer(C2)  c8 


0 . 277  2 
0.6237 

0.8392 

1.2285 

2.003« 

3.1972 

4.1126 

5.5014 

5.600 


0.0012  231 

O.O063  99 

0.0183  50.4 

0.0268  45*6 

0.0598  33-5 

0.0949  33*8 

0.1169  35*2 

0.3391  T^*2 

0.6388  8.77 


On.  Eoulv.  CClaCQpH  P»r  l1Mr  °L. 
/  H«oTay*r(C. )  CHClj  layer(Cg) 


O.O488 
0.17l6 
0.2960 
0.4673 
0.7617 
1.1708 
2.0781 
3. 1401 
3.6039 


0.0017 

0.0094 

0.02l8 

0.0512 

0.1119 

O.2238 

0.5490 

O.81U! 

1.0011 


Cl 


28.71 

18.26 

13‘58 

9.13 

6.8l 

4.83 

3*79 

3*87 

3.60 
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Distribution  of  Trichloro  Acetic  Acid  at  25°  Between: 

(K0108S0W8K1  and  Koullkow,  1934a.) 

Water  and  Methyl  Iodide  Water  and  Ethyl  Rromide 


Om.  Equlv.  CCl^COOH  per  liter  of 

C1 

'  H?0  iayer(Cj ) 

CH3I  layerfCj)  ' 

C2 

0.1974 

0.0080 

24.70 

0.3345 

0.021 1 

35.85 

0.5638 

O.0544 

IO.36 

0.839 

0.124 

6.77 

1.650 

0.  544 

3.03 

2.594 

O.981 

2.64 

3.440 

1.324 

2.60 

3.174 

1.933 

1.64 

2.931 

2.  167 

1  .35 

Water  and  Toluene 

Cm.  Equlv.  CC1 

-COOH  per  liter  of 

Cl 

'  HgO  layerfCj ) 

C8HSCHS  layer(Cg)' 

c 

O.069O 

0.0015 

46.0 

0.0910 

O.OO225 

40.4 

0 . 1 400 

O.OO38 

36.8 

0.2223 

0.0076 

29.3 

O.4 185 

0.0233 

18.0 

0.7275 

0.0597 

12.2 

1.1565 

O.1505 

7.68 

1 .5794 

O.2922 

5.41 

2.2074 

O.5198 

4.25 

2.9380 

0.6952 

4.23 

3.7103 

O.9887 

3.75 

4.1598 

1 . 231 2 

3.38 

Wate 

r  and  Nitrobenzene 

0»i.  Equlv.  CC1, 

/— n - - - - - 2 

-COOH  per  liter  of 

ci 

H20  layer(Cj) 

C<3hSN0?  layer(c2)' 

C2 

0.0186 
0.0485 
0 .0831 
0. 1057 
0.2206 
0.3774 

0.5884 

0.7741 

1.0011 
1-2548 
1 *4519 
1.6129 


0 . 00  3 1 
0.0088 
0.0181 
0.0286 
0 . 0945 

0.2487 
0.5551 
0.9431 
1 .6614 

2.7421 

3.4728 

3.7090 


6.02 

5.51 
4.59 
3.70 
2.33 

1.52 
1.08 
O.821 
0 .603 
O.458 
O.4  18 
0*435 


Om.‘  Equlv.  CCl-COOH  per  liter  of  C. 

- — - — _ — ,  L 


HgO  layer  ( ) 

C2H5  Br  layer(C2)V 

O.063 

O.OO69 

9.  13 

0. 146 

0.030 

4  .87 

0.272 

0.076 

3.58 

O.496 

0. 178 

2.79 

0.699 

O.285 

2.45 

1.017 

0.530 

1.92 

1.548 

1.305 

1 .19 

1 .809 

2. 003 

O.9O 

2.481 

2.901 

0.86 

Water 

and  Cumene 

Obi.  Equlv.  CCl^COOH  per  liter  of  Cj 

/_H20  layer(Cj )  CeH5CH(CH3)2  layer(C2)'  ~C^ 


0.1215 

0.0220 

5*52 

0.1588 

0 .0300 

5.29 

0.407 

0.081 

5  .02 

0.680 

0.  150 

4*53 

0.819 

0. 189 

4.33 

1 . 046 

0.277 

3.78 

1.298 

0.359 

3.62 

1.751 

0.529 

3.31 

2.029 

0.611 

3.32 

2.545 

0.693 

3.67 

4.001 

0.80/) 

4.96 

4.599 

0.779 

5.96 

Water 

and 

0  Nitrotoluene 

Equlv.  cci 

3cooh 

per  liter  of 

A _ 

cl 

layerfCj ) 

2C« 

H4CV°2  layer(c2) 

O.O508 

O.OO54 

9.41 

O.0819 

0.0  121 

6.77 

O.14O 

O.248 

0.0317 

O.083 

4.42 

2.99 

0.376 

0.788 

0.176 

0*747 

2.  14 

1.06 

I.164 

1.304 

0.89 

-1  •  395 

1  .956 

O.71 

1.559 

2.539 

O.61 

2. 1 10 
2.384 
2.580 

4.323 

4.392 

3.504 

0.49 

0.54 

0.74 

C  2  H  |  0  2 
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TRICHLOR  ACETIC  ACID 


Distribution  of  Trichlor  Acetic  Acid  at  25°  Retveen: 

(Kolossowsk.1  and  Koullkow,  1934,  1934a.) 


Water  and  n  Amyl  Alcohol 


Water  .and  i  Amyl  Alcohol 


'  HgO  layer (0^ ) 

nC5Hn0Hlayer(C2)'  C2 

/  H20  layer (C^ 

i\Hlt°H  layer(C2)V 

0. 0045 

0.0208  0.216 

0.0284 

O.O426 

0.667 

O.O069 

O.O35O  0.197 

O.O319 

O.IO84 

0.294 

0.009S 

0.0600  O.158 

O.O456 

0.2342 

0.195 

0.0313 

0.2590  0.121 

O.O581 

0.3129 

0.186 

0  .0460 

0.4605  0.100 

0.0749 

0.4456 

0.168 

0.0607 

0.7194  O.084 

O.O939 

0.6031 

o.i<6 

0*0964 

1.3213  0.073 

0.1347 

1.35SO 

0.099 

0.1 225 

1 .8635  0.066 

0.1709 

2.1763 

0.0785 

0.21 I4 

2 • 7359  0.077 

O.2736 

3.OO48 

0.091 

0. 2406 

2.9473  0.082 

O.4726 

3.9484 

0.120 

0.4539 

3.482I  0.130 

O.6697 

4.4987 

0.149 

O.8736 

3.7121  0.235 

1.1752 

5*0055 

0.235 

In  the  above  systems  the  aqueous  is  the  lower  layer  in  the  case  of  the 
first  eight  results  and  the  upper  layer  in  the  case  of  the  last  four. 


Water  and  Benzyl  Alcohol 


On.  Equlv  CC1  per  liter  of: 

C1 

'  T5T 

HgO  layerfCj) 

C6H6CH20H  lfty«r(C2> 

0.0087 

0.0174 

0.500 

0.0375 

0. 1216 

0.308 

0.07 15 

0.3513 

0.204 

0.1005 

0.5627 

0.179 

O.1586 

1 .0944 

0. 145 

Water  and  Benzyl  Alcohol  (Con. ) 

Ob.  Equlv.  CClgCOOH  per  liter  Of  Ci 


Hg0  layerfCj ) 

CflH6CH?0H  layer (C2) 

C2 

0.2518 

1.7286 

O.I46 

O.3824 

2.43 12 

0. 157 

0.5347 

2.9846 

0.179 

0.8540 

3.6064 

0.237 

I.O489 

3.9084 

0.268 

Distribution 

of  Trichloro  Acetic  Acid  Between  Water 

(BodansKy  and  Meigs,  1932.) 

and  Olive  Oil. 

On.  Hols.  CC1„0Q0H  per  liter  of: 

t° 

^  layerfCg)  Olive  Oil  Layer (Cg> 

25 

0.0820  0.0170 

4.60 

37 

0.0792  0.0224 

3*53 
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Freezing-point  data  are  given  for  mixtures  of  Trichloro  Acetic  Acid 
and  each  of  the  following  compounds. 


Acetophenone! i ) 
Anisaldehyde! 1 ) 
Azobenzene!  1 1 ) 

Pen  zene  ( 2  ) 
Benzaldehyde! 1 ) 
m  Hydroxy  Ben zaldehyde ( 1 ) 

(  1 ) 

Ni  tro 


m 


Ben  zophenone! 1 ) 

Benzil  ( 1 1 
Ben zoqui none! 1 ) 

Benzoic  Acid! 3) 
Camphene!  4 ) 

Camphor!  10 ) 

Chloro  Acetic  Ac  id!  16) 
Dichloro  "  "  ( 16 ) 

Cinnamic  Acid! 3 ) 

Cro tonic  Acid! 3) 

0  Cresol ( 3 ) 
m  "  ( 3 ) 

P  "  1 3 1 


Diethyl  0xalate(2) 

"  Succinate(2> 

Dimethyl  0xalate(2) 

"  f'alonate(2) 

"  Succinate(2) 

"  Tcrephthalate!?)  PI'enyl 

"  Pyrone(<)(6)  " 

(! iDiphenyl amine  (10)  " 

I j  jErythritol! 12) 

(1)Fthyl  Fther(7> 

"  Acetate(2> 

"  Ben zoate! 2 ) 

Methyl  Anisate(2) 

"  Benzoate! 2) 

H  Cinnamate(2> 

"  p  Toluate(2) 

Naphthalene! i 0 ) 
a  Naph  thol (8) 

P  "  ( 8 1 

Naphthyl  Acetatc(2> 


Naphthyl  amine! 10) 
Phenol ( 8 ) 


o  Ni t ro  Phenol ( 8 ) 

"  (8) 

P  "  "  (8)  . 

Piperonal  ( 1 ) 

Ni  t  ro  Piperonal  ( 1  ) 

An isy Ike tone! 1 ) 
"  Benzoate(2) 

"  Salicylate! 2) 

Phosphoric  Acid!  15) 

Py  rocatechol I  10 ) 
Pyrogallol  ( 10) 

Ouinol ( 10) 

Resorcinol ( 10 ) 
Salicylic  Aldehyde^) 
Sulfuric  Acid  ,*p) 
Thymol ( 8 ) 
o  Toluic  Acid! 3) 

"  (3) 

[>  "  "  (3) 

a  "  "  (3) 

Urea(  13)  (  m)  . 

Urethan  (  10 1  (  14) 
Vanillin!  1) 


m 


(il  Kendall  and  Gibbons,  1915;  (2)  Kendall  and  Booge,  1916!  (3)  Kendall, 
iom;  U)  Timofeiew  and  Kravtzov,  1915,1917;  (5)  Plotnikov,  1911;  (6) 
Kendall,  1914a;.  1 7 )  Tsakalotos  and  Guye,  1910;  (8)  Kendall,  1916;  (9) 

Kendall  and  Carpenter,  1914;  (10)  Kitran,  1924;  (11)  Kremann  and  Zechner, 
1925;  (12)  Pusch i n  and  Dezelic,  1932;  (13)  Puschin  and  Krtnig,  1928; 

(14)  Puschin  and  Rikovsky,  1932;  (15)  Redfield  and  King,  1936 , Kendall ,  79i4 


ACETYLENE  C*II,. 

Solubility  in  Water. 

The  results  of  Winkler,  1906,  Schoen,  1923,  Manchot,  1924  (25°)  and  Gatterer,  1926, 
were  plotted  and  the  following  values  read  from  the  smoothed  curve. 


t". 

Absorption 
coefficient  a. 

t". 

Absorption 
coefficient  a. 

t" 

0 .  .  .  . 

77 

20 ... . 

1  .05 

40 

5  . . .  . 

••  1.49-1. 

52 

25. . . . 

45 

10. . . . 

33 

3o . . . . 

.  0.85 

5o 

i5 . .  . . 

'7 

35. . . . 

. .  0.77 

55 

Absorption 
(.'Oi'fllclrnl  n. 

.  O.71 

.  o .  6:> 

.  o.fii 

.  0.97 


r  11  ^  ^reuucea  to  ou  anil  700  mm.  pressure) 

taken  up  by  one  volume  of  the  liquid  at  the  given  temperature  when  the  partial 
pressure  of  the  gas  equals  760  mm.  mercury.  1 

Solubility  of  Acetylene  in  Blood  and  in  Blood  Serum.  (Sd,«,„  1923., 

^°°d-  In  Blood  Serum 

t  At*,  ccf.  a.  v.  Abs.  roef.  «.  f.  Abs.  cocf.  „ 

9')...  i-3o5  37...  0.731-0.739  10 .  1.280 

°-7™  1  .271 

••  1.2^4-1.216 


10. o. .  . 
li.o. . . 


I  .  302 

1 . 1 36- 1 . 140 


38. 

39. 


0.703 
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Solubility  of  Acetylene  in  Aqueous  Solutions  of  Pruss;an  Blue. 

(Cialterer,  1926.) 


1  he  Prussian  Blue  solution  (Ferri  ferrocyanide)  was  prepared  by  mixing  2.0 
normal  sodium  ferrocyanide  and  ferric  chloride,  washing  the  resulting  precipitate, 
redissolving  in  a  small  quantity  of  ferrocyanide  solution  and  evaporating  in  a 
vacuum  to  a  concentration  of  about  8  per  cent.  For  purposes  of  calculation  the 
gram  equivalent  of  Prussian  Blue  was  taken  as  '/, Fe4[Fe  (CN)^  =  71.603.  The 
solubility  of  the  acetylene  is  given  in  terms  of  the  Ostwald  Solubility  Expression  /, 
which  is  the  volume  of  gas  dissolved  by  unit  volume  of  solvent  at  the  temperature 
of  the  experiment. 


Normality  - ' 

of  Prussian  ,  Blue  Solution.  ao”. 

o.q  (=HjO) .  0.932 

o.25o . . .  0.9289 

0.548 .  0.9149 

0.750 .  O.9OIO 

1.028  .  O.8816 


Solubility  of  Acetylene  in  Aqu 


Solubility  l  of  C2  If,  at 


25*. 

20°. 

15*. 

10*. 

i .  o3o 

1.126 

1  .  23q 

i  .382 

i  .007 

1  .  102 

I  .212 

1.358 

0.9937 

I  .088 

I  -199 

1.339 

0 . 9760 

1  .071 

X  - 179 

1 .282 

0.9527 

l  .044 

1.145 

1 .282 

Solutions  of  Ferric  Hydroxide. 


( Grattcrer,  1926. ) 


In  order  to  prepare  the  solvents  a  solution  of  pure  ferric  hydroxide  in  acetic 
acid  was  diluted  and  boiled  untill  the  ratio  of  acetic  acid  to  ferric  hyroxide 
became  i:3o-i:6o.  It  was  then  evaporated  under  reduced  pressure,  whereby 
a  much  higher  degree  of  dispersion,  as  shown  by  the  Tyndall  effect,  was  obtained. 
The  gram  equivalent  of  the  ferric  hydroxide  was  taken  as  i/i'Fe  (0H)3=  35.621. 


• 

Solubility  /  of  Cs 

H,  at 

Normality 

of  Ferric  Hytlroxide  solution. 

30°. 

25*. 

20*. 

15*. 

10°. 

n .  fit  1 . . 

0.9/400 

1  .0l8 

I  .  I  I  I 

1.227 

1.364 

0 , 5? 1  . 

,  .  0.9860 

I  .Ol6 

I  .  1  I  1 

I  .224 

1.364 

o.336 . 

1  .029 

1.126 

l.24l 

1.383 

0. 120 . . 

I  .024 

1.126 

1 . 236 

i-379 

Solubility  of  Acetylene  in  Aqueous  Solutions  of  Salts  at  25°. 

(  Manchot,  Jahrstorfer  and  Zepter.  1924. ) 

Note.  -  An  apparatus  designed  to  eliminate  the  disadvantages  of  the  Ostwald 
tvoe  was  used  The  gas  volumes  were  measured  in  a  water-jacketed  meic  y 
scaled  gas  buret.  An  absorption  flask,  provided  with  a  separate  rec  pt.ee 
for  the  solvent,  was  connected  to  the  gas  buret  by  glass  tubrng  made  sufflment  y 
flexible  either  by  a  grid  or  by  two  short  rubber  connections.  The  apparatus 
rilpd  wiih  the  oure  gas  and  this  then  saturated  with  the  vapor  of  a  sm 
"ni  n  of  the  solvenr  The  reading  was  taken  and  the  main  portion  of  the  solv  n 
P  i  ,  thp  volume  of  gas  that  it  dissolved  measured  directly.  The  rubbe 

Of  the  aVpparatns  were  soaked  in  paraffine  to  render  them  rmperv.ous 

‘°Thee  Authors  desired  to  compare  the  amount  of  gas  dissolv, ed  per  umt^weight 
of  water  in  the  salt  solutions  employed,  rather  ttaap«  m ^  ori ginal 

The  densities  of  the  salt  solutions  were,  therefore,  de‘cr”‘  ,  t0  unit 

tobies  show  the  <ibsorpt,on  coef/kunl  a  (See  p.  7  ■  )  calculated  not 
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volume  of  solution  but  also  to  unit  weight  of  solution.  Further  calculations  per 
mitted  deductions  in  regard  to  the  Ha  0  of  hydration  of  the  salts  studied. 

Abs.  Abs. 


rfjs  of 

Oms. 

anhy.  salt, 
per 

coef.  a 

per 

100  cc. 

Salt. 

Mlt.  SOI. 

100  cc.  sol. 

sol. 

None(=H,0).  0.9971 

0.00 

94-1 

NH4CI... . 

5.818 

82.7 

»  .  .  .  . 

.  1.0294 

1 1 . 63 1 

74.7 

»  .... 

.  I . 0600 

23.258 

64.3 

KCI . 

.  1.0807 

13.757 

65.3 

*  ...... 

.  i . 1 588 

27.5i3 

48.1 

Nad . 

.  1.0420 

6.548 

70.6 

®  •  .  .  . 

.  i.o85o 

1 3 . 2 1 2 

54.1 

>)  . 

.  1. 1660 

26.4^4 

32.0 

CaCl4 . 

.  1 . 0806 

10.593 

60.6 

.  1.1675 

22.660 

39.1 

BaClj . 

.  i.io85 

1 3. 1 35 

67.5 

»  ... 

.  1.2266 

27.328 

49- 1 

MgCIi . 

.  1 . 0802 

1 0 . 5 1 1 

58.4 

»  ..... 

.  i.i5oi 

20.265 

^9-7 

FeCI3 . 

.  i.io3o 

13.433 

63.o 

»  .  . . . , 

.  1 . 1 638 

21.558 

5i  .6 

AICI3 . 

.  1.0672 

8.3i46 

62.3 

»  .  .  .  . 

1 . 1 1 5o 

14.349 

47 .1 

NH4  Br . 

1 .o54o 

10.465 

84.4 

»  . 

1 . 1  too 

20.g3i 

78.8 

» 

I  .221 5 

4 1 .862 

68.6 

K  Br . 

I . 0866 

12.973 

77-9 

»  .... 

I . 1750 

25.947 

65.5 

»  . 

1.3459 

5 1 .893 

47-8 

Na  Br . 

I  .0829 

1 1 .527 

72.7 

»  . 

1.1668 

23.o54 

57-9 

»  ... 

1.3307 

46. 108 

36.i 

KNOs . 

i . 06 1 8 

10.8794 

82.4 

»  ... 

I  .  1232 

21 .7589 

73.7 

Mg(N03),.. 

1.0916 

14.092 

74.3 

» 

I . 1821 

28.184 

59.8 

da  of 

Gras. 

anhy.  salt, 
per 

coef.  a 
per 
too  cc. 

Suit. 

salt.  sol. 

100  cc.  sol. 

sol. 

NaNO, .... 

,  i.o556 

9-l8l 

78.5 

»  . . . . 

.  1. 1106 

18.362 

66.7 

»  , . . . 

1.2189 

36.72.4 

49.0 

Ca(NO,),.. 

1 . i5o3 

22.398 

64.8 

» 

l . 2927 

44  - 796 

44- 1 

Zn  ( N03), . . 

I . 1210 

1 5 . 700 

74-5 

» 

1.2406 

3i . 401 

59-7 

A1(N0,),.. 

1 .0822 

1 1.846 

75.5 

» 

I . I  502 

21.771 

62.9 

(NHt),SO*. 

1 .091 1 

18. 1 58 

52.4 

» 

1 . i5oi 

3o.464 

36.3 

k,so4 . 

1 .0753 

io.35i 

64.9 

Na2S04.  •  •  • 

1 .o538 

6.640 

67.0 

»  .... 

1 . 1 1 1 1 

i3.73o 

47-6 

MgSOt . .  •  • 

1-0999 

1 0.792 

54.8 

»  .... 

1.1944 

21.584 

3i .  1 

ZnS04 . 

1.1359 

i4 -  77* 

54.9 

*  •  •  . 

1 . 2666 

29.542 

3*  .9 

MnS04 .... 

1 . 1283 

14.747 

54.8 

»  .... 

i . 2507 

29.544 

3 1 . 4 

Ni  S04 . 

1 . 1096 

1 1 . 

59-9 

»  .... 

1 .2156 

22.84 

38 . 0 

CoS04 . 

1.1139 

12.356 

58.8 

#  .... 

I .2238 

24.712 

37. 1 

FeSO; . 

1 . 1017 

10.938 

61.6 

»  .... 

1 .201 1 

21.845 

4  * .  * 

Alj  ( S04  )3.. 

1 . 1 558 

17.688 

4i.6 

» 

1 .238i 

2.7.875 

25.4 

Fej(SU4)3 .. 

3.2240 

26.390 

45.8 

1 .4319 

52.781 

22.7 

Cr,(SCH)*.. 

1 . 1657 

22.356 

56.7 

)) 

1 . 3280 

44-71^ 

32.4 

Freezing-point  data  for  mixtures  of  C  H  + 
Baume ,  1924.  2  2 


ICHjlgO  are  given  by 
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Solubility  of  Acetylene  in  Water,  Aqueous  Solutions  of  Alkalies  and 

Sulfuric  Acid  at  150. 

(Billitzer,  1902.) 


Aq.  Solution 
of: 

In  of  Acetylene 

in  Aq.  Solutions  of  Normality: 

O.OI 

0.025  0.05  O.IO 

0.15  o.?s 

0.50 

I  OO 

Ba(0H)2 

•  •  • 

I.2l8  ...  I.230 

I.240 

Ca(0H)2 

1.230 

NH4OH 

1.216 

.  I.2l8 

1.220 

I.225 

I.230 

NaOH 

1.210 

1.200  I.180 

1.128 

I.040 

O.885 

KOH 

1. 212 

.  I-I8S 

...  I.13O 

I.056 

O.912 

Na2S04 

•  .  • 

.  I.170 

1 .068 

O.940 

O.720 

H2SO4 

Solubility  in 

.  I.I90 

Water,  =  1.251. 

...  ... 

I .  I  20 

I.040 

2.00 

1-235 

0.600 

0.660 

0.340 

0.900 


i  00 


1.240 

0.370 

0.460 

0.780 


The  abbve  results  were  determined  by  the  method  of  Ostwald  (Handbuch 
phygiko-chemischen  Messungen  207  ff.).  A  thermostat  was  used  and  great 
care  taken  to  reduce  experimental  errors  and  purify  the  acetylene.  The  results 
are  in  terms  of  the  Ostwald  Solubility  Expression,  for  which  see  page  37. 


Solubility  of  Acetylene  in  Aqueous  Acetone  Solutions. 

(Krenann  and  HOnel,  1913;  See  also  Milller  and  Kumpfmlller,  1928*) 


Vol.  Per  Cent  H20 
in  Solvent 
(HjO  +  Acetone). 

Gms.  CjH2  dissolved  per  Liter  Sat.  Solution  at: 

/ - 

o°- 

180 

25° 

O 

37 

21 

15-2 

5 

3i 

l8 . 2 

13-5 

IO 

26 

I5-° 

io-5 

20 

15 

9-5 

8.0 

35 

8.4 

5-5 

4-45 

5° 

5-7 

1.23 

2 . 22 

75 

•  •  • 

.  .  . 

1.23 

100 

•  •  • 

•  •  • 

0.98 

The  freezing-point  curVe  for  mixture*  of  acetylene  and  methyl  ether  are 
given  by  Baume  and  German  (1911,  1914). 


toutdility  of  Acetylene  in  Water,  Blood  and  Blood  Fluids  at  37. s°* 

(Grollman,  1929.) 


Solvent 


Solubility  In  terms  or^the  Bunsen  Coer,  f 

cc  C  H  per  cc  solution  cc  C  H  per  gm.  H  O 
2  2  £  £ 


Water 

Whole  Dog  Blood 
"  Human  " 

"  Rabbit  " 

"  Blood  (polycythemia  patient) 

>■  h  (myeloid  lencemia  patient) 

Bog  plasma 
"  Corpuscles 
Aq.  Lipoidal  suspension ( 1  ) 


0,7/17 
0.750 
0.7V° 
0.703 
0. 7  to 
0.735 
0.690 
0.778 
0.748 


0.752 

0.943 

0.916 

0.812 

0.881 

0.75' 

0.986 


c 


(!)  Containing  per  100  cc  of  H2°*  0,3  ° 

trading  blood  corpuscles  with  ethyl  eth 


f  Blood  I.ipoid  prepared 
and  petroleum  ether. 


by 
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SOLDBILITT  OF  ACETYLENE  IN  SEVERAL  ORGANIC  SOLVBNTS  AT  -10°. 

(James,  lots. ) 


Solvent 

Acetal 

Acetaldehyde* 
Ethyl  Acetate 
"  Formate 


Abs.  Coef.  a 

28.8 
6o.  2 

44.5 

42.2 


Solvent 


Abs.  Coef.  a 


Iso  Amyl  Acetate  29.3 

"  "  Formate  17.5 

Methyl  Acetate  52.3 

Methylal  (b.  pt.  45.  5°)  54.3 

Abs.  coef  a  =  the  volume  of  gas  (reduced  to  o°  and  760  mm  pressure) 
taken  up  by  one  volume  of  liquid  at  the  given  temperature  and  when  the 
partial  pressure  of  the  gas  equals  760  mm  Hg. 

Solubility  of  Acetylene  in  Several  Organic  Solvents. 


Solvent 

Benzene 
Ni trobenzene 
Dimethyl  aniline 
Cyclohexanol 


Cm.  CgH?  per  100 
gms.  solvent  at  750  *> 


♦  4 

3 

2.  1 

2.6 


Authority 


Garelli ,  1925. 


0.749 
0.573 

0.746  "  " 

0.963  Cauquil,  1927. 

Solubility  of  Acetylene  in  Several  Solvents  at 
Pressures  up  to  Atmospheric. 

(Klrljew  and  Romantchouk,  1936.) 


'100 

200 

300 

400 

- x-\ _ 

bOO 

600 

700 

760mm  Hg 

Kerosene 

II 

-20 

0.35 

0.7 

1  .  1 

1.5 

1.9 

2.35 

2.9 

3*3 

II 

Heavy  Oil 

Di  chlor  ethane 

0 

+20 

0 

0 

0.2 
0. 15 
0.6 

0.5 

0.45 

1.0 

0.8 

0.7 

1.6 

1.05 

0.9 

2.  1 

1.3 

1.15 

2.6 

1.6 

1*35 

3.1 

1.9 

1.6 

3.7 

2.05 

1.7 

4.0 

Ethyl  alcohol 

0 

1  •  3 

i  i 

2  *  0 

3.9 

5.2 

6.4 

7.7 

9.0 

9.8 

2  •  2 

3  •  3 

4.4 

5.5 

6.7 

7.8 

8.5 

Solubility  of  Acetylene  in  Several  Solvents. 

(Horlutl,  1931.) 


0 

5 

10 
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70 


-Sr"lt?  M  Ostwld  Expression  l 

*  "W5 ^ - esHsn-* 


•967 
•  717 
.482 
.278 
.  102 
>932 
.778 
•499 


38.60 
34.40 
30.68 
27-33 
24.47 
22.00 
19.80 
l6. 19 


38.O4 

33.90 

30.13 

26.80 

23.82 

21.25 

18.97 

15.03 


6.184 

5 


5' 

4 

4 

3. 


.661 

202 

8l6 

449 

849 


5.  186 
4.772 
4.399 
4.082 
3.800 
3.540 
3.316 
2.930 

2.628 
2.386 
2.  180 


The  Ostwald  Solubility  Expression  7  • 

of  «“  ‘“•sorted  at  any  pressure  LP,  r“io  0f  the  vol“"o  (ti 
f  he  ^sorbing  liquid,  that  is  l  =*vd  temPerature  to  the  volume  (V) 

V 
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TETRA  BROMO  ETHANE  s  CHBr2.CnBr2. 

looo  cc  H20  dissolve  0.651  gm.  s  CHBr2.CHBr2  at  30°  as  determined  by 
interferometer  measurement.  (Gross,  Saylor  and  Garman,  1933.) 

Freezing-points  of  the  system  s  CHBr2.CRBr2  +  CH2C1.CH2C1  (1.2  dichlor 
ethane)  are  given  by  Timmermans  and  Mme  Vesselovsky,  1931. 

DI  CHLORO  ETHYLENE  sym.  and  unsym.,  CHC1:CHC1,  CH2CC12. 

Freezing-point  data  are  given  by  Timmermans,  1927,  for  each  of  the  fol¬ 
lowing  systems: 

sym.  Dichlor  ethylene: 

+  unsym.  Dichlor  ethylene 
+  Ethylene  bromide 
+  Ethylene  chloride 
+  1.2  dibromo  ethane 
+1.2  dichloro  ethane 
+  i.i.2.2Tetra  chloro  ethane 


TETRA  CHLORO  ETHANE  s  CHClg.CHClg. 

100  gms.  H20  dissolve  0.288  gm.  CHClg.CHClg  at  250  and  0.336  gm. 
at  55.6°.  (Van  Arkel  and  Vies,  1936.) 


Unsym.  Dichlor  ethylene 

+  Ethylene  bromide 
+  Ethylene  chloride 
+  1.2  dibromo  ethane 
+  1.2  dichloro  ethane 
+  i.i.2-2tetra  chloro  ethane 


Freezing-points  are  given 
each  of  the  following  compounds: 

1.2  di  bromo  ethane  (1) 

1.2  di  chloro  ethane  U) 
cis.  di  chloro  ethylene  (2) 

trans  . .  (2) 

tetra  chloro  ethylene  (1) 

1.1.2  tri  chloro  ethane  (1) 


tetra  chloro  ethane  and 


penta  chloro  ethane  (1) 

1.2  di  cyan  ethane  (1) 
succinic  acid  (1) 
p  di  chloro  benzene  (3* 
naphthalene  (4) 


for  mixtures  of  s 


(1) 

(3) 


Timmermans  and  Mme. 
Timmermans,  1934;  U> 


Vesselovsky,  1931 1  <2)  Timmermans,  1927; 
Cohen,  de  Meester  and  Moesfeld,  1925,  1930. 


ACETYLENE  TETRA  BROMIDE  CHBr2-CHBr2. 


Freezing-point  data  are  given  by 


Timmermans  and  Mme.  Vesselovsky, 


1931,  for: 


CHBr2.CHBr2  ♦ 
"  ♦ 
+ 


C2H . Br 

CgHgCl 

C2H4C1 


2 

4 

2 


M 
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ACETYLIDENE  TETRA  CHLORIDE  CHgCl  CC13. 

SOLUBILITY  OF  ACETYLIDENB  TlTKA  CHLORIDE  IN  WATER. 
(Van  ArJtel  and  Vies,  193«. ) 


,0 

Oras.  CHgCl  CClg 

0«.  Mol.  CHgCl  1 

per  100  gms.  Hg0 

per  100  guts.  H, 

0 

0 . 120 

0.00072 

20 

0.109 

O.OO065 

35 

0.115 

O.OO069 

50 

0.125 

0.00074 

IODO 

ETHYLENE  CHIrCHI. 

Freezing-point  data  for  mixtures  of  Diiodo  Ethylene  and  Dioxan 
are  given  by  Rheinboldt  and  Luyken,  1932. 


ACETYLENE  DI  IODIDE  cis  and  trans 

(Ci  Ct  dL 

Results  for  the  freezing-points  of  these  two  isomers  are  given  by 
Chavanne  and  Vox,  1914. 


KETENE  CHgCO. 

by^ascal6-!^1"1  f0T  mixtures  of  ketene  and  carbazol  are  given 


TRI  BROMO  ACETAMIDE  CBr,C0NHo. 

o  2 


Freezing-point 
chloro  Acetamide 


data  for  mixtures  of  Tri  bromo  Acetamide  and  Tri 
are  given  by  Kiister,  1891. 


DICHLORO  ACETIC  ACID  CHClgCOOR. 


s”  ^.svsis.. 


Equilibrium  in  the  System  DiChloro 
Benzine  and  Water  at  i<° 

Acetic  Acid, 

1  w 

• 

(Bell, 

1930.) 

d.  of  sat. 
solution 

(fc.  Mols.  per 

1000  gms.  sat.  sol. 

- - n-  1  _ 

U.  of  sat. 

Mols.  per  1000 

Sna .  sat.  sol 

solution 

'  CHClgflMR - - 

H„0 

O.880 

O.880 

0.883 

0.0350 

0.0710 

0.123 

O.O408 

O.0550 

0.101 

O.895 

O.Q90 

O.179 

O.195 

2 

0.130 

0. 138 

c2h2o2 
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Distribution  of  Di  Chi.oracetic  Acid  at  ~2.S°  Between  :  (Smith,  1 021-1022. ) 


Milllinols. 

Water  and  Ether. 

ClICljCOOII  per  liter  of 

c, 

Acetone  and  Glycerol. 

Milllinols.  CH  Cls  COOH  per  liter  of 

\ 

HjO  layer  (C,).  CII  Cl3  layer  (Cs). 

C, 

Acelone  layer  (A). 

Glycerol  layer  (Gi. 

0* 

I  .25 

]  .025 

0 . 82 

0 . 83o 

0.43 

1 .93 

2.325  2.675 

1 . 1 5 

2 . 20 

O.61 

3.6i 

4.05 

6.95 

1 .72 

4.625 

0.925 

5 .02 

6.5 

14.8 

2.28 

9.725 

I  .375 

7.07 

9.5 

25.9 

2.72 

17.8 

1  .90 

19. 38 

37-9 

2.4o 

1 5. 8 

Distribution  op 

Dichloro 

Acetic  Acid  at 

25°  Between: 

(Kolossowsky,  1934;  Kolossowsky  and  Kullkow,  1934.  1935.) 


Water tand  Carbon  Tetrachloride 


Om.  Equlv.  CHCloC00H  per  liter  of: 

£ 

ci 

'  HgO  layer  (C^ 

CC14  layer  (Cg) ' 

C2 

0.216 

O.OO0853 

253 

O.462 

0.00281 

164 

O.846 

0.00778 

109 

1.481 

0.0178 

83.2 

2.203 

0.0289 

76.2 

4.926 

0.0628 

78.4 

6.o§i 

O.O95 

64.O 

6.953 

0.147 

47.3 

7.881 

O.452 

17.4 

5.798 

2.870 

2.0 

Water  and 

Ethyl  Bromide 

On.  Equlv.  CHClgCOOH  per  liter  of: 

C1 

'HgO  layer  (C^ 

CgHj-Br  layer  (Cg)’ 

O.0548 

0.0095 

5.77 

0.0726 

O.OI56 

4.92 

0.344 

0.093 

3.70 

O.569 

0. 164 

3.41 

0.866 

O.264 

3.28 

1.520 

O.480 

3.7 

2.002 

O.628 

3.19 

3.238 

0.910 

3.56 

4.681 

1.343 

3.49 

Water  and 

Nitro  Benzene 

On.  Equlv.  CHC1-C00H  per  liter  of:  C ^  ' 


^H20  layer  (Uj) 

(yi5N02  layer  (cg)' 

C2 

0.015 

0.003 

5.00 

0.051 

0.015 

3.4° 

0.088 

0.033 

2.66 

0.1953 

O.086 

2.27 

0.3150 

O.1688 

1.87 

O.6363 

0.4725 

1.35 

1.0256 

O.9601 

1.07 

I.4238 

1.6632 

0.86 

1.6959 

2.2428 

0.76 

1.9278 

2.7972 

0.69 

2.0992 

3.3264 

0.63 

Water  and  Chloroform 


Om.  Equlv,  CHC1„C00H  per  liter  of: 

'H20  layer  (C^ 

CHC13  layer  (Cg)' 

O.O54 

0.006 

90.0 

0.095 

0.0025 

38.0 

0.113 

0.0044 

25.7 

0.160 

0.0070 

22.9 

O.360 

0.020 

18.0 

0.470 

0.028 

16.8 

0.670 

O.O46 

14.6 

1.250 

0.106 

11.8 

3.58 

0.29 

12.3 

5.86 

0.74 

7.9 

Water 

and  Toluene 

On.  Equlvl  CHClpCOOH  per  liter  of: 

ci 

'HgO  layer  (C1) 

C6H5CH3  layer  (<V 

■*7 

0.0277 

O.OOO38 

72.9 

O.0638 

0.0014 

45-6 

0. 1121 

0.0033 

33.96 

0.2l80 

0.0068 

26.06 

O.5O4O 

0.0295 

17.08 

1.8270 

0.1449 

12.61 

3. 1802 

0.2331 

13.64 

4.6872 

0.3314 

14.14 

6. 1866 

O.5689 

10.87 

6.363O 

1 . 0080 

6.31 

Water  and 

0  Nitro  Toluene 

an.  Equlv.  CHClpCOOH  per  liter  of:  ^ 

^6  layer  (^j  c&CH3N02  layer 


0.228 

0.0043 

5.30 

0.0494 

0.0106 

4.66 

0.0976 

O.O268 

3.68 

0.1872 

0.0639 

2.93 

0.3558 

0.1577 

2.24 

0.5827 

O.3026 

1.93 

1.039 

0.721 

1.44 

1.876 

1.567 

1.20 

2.528 

3.469 

2.562 

4. 148 

0.987 

0.836 

4*457 

4.838 

0.921 
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Distribution  op  Dichloeo  Acbtic  Acid  Bbtvebn  Water  and  Olive  Oil. 

( Bod  an  s  Icy  and  Meigs,  1932.) 


.0 

Cta.  Hols.  CHClgCOOH  per  liter  of: 

A 

”  'HgO  layer 

Olive  Oil  layer  (Cy  '  Cg 

25 

0 . O44O 

0.0070 

6.30 

It 

O.0822 

0.0216 

3.80 

37.5 

0.0395 

0.0070 

5.64 

II 

0.0755 

0.0l80 

4.19 

Distribution  op  Dichloro  Acetic  Acid  at  250  Between 
Aqueous  Magnesium  Sulpatb  Solutions  and  q  Dibutyl  Ether. 

(Randall  and  Falley,  1927.) 


% 

d.  of  a$. 
MgS04  solution 


Ionic  cone,  of  Molality  of  CHClgCOOH 
added  MgSO^  In  Aq.  layer 


Mol.  Fraction  of  CHClgCOOH  In 
a  dibutyl  ether  layer 


1.009 

0.242 

0. 1925 

1.017 

0.492 

0. 1952 

1.029 

0.970 

0. 1663 

1.054 

1.880 

0. 1871 

O.O4606 

O.O4795 
O.O3423 
0. 03883 


Freezing-point  data  are  given  for  mixtures  of  DiChloro  Acetic  Acid 
and  each  of  the  following  compounds : 


Azobenzene  (1) 

Benzoic  acid  (2) 

Chloro  acetic  acid  (2) 

Tri  chloro  acetic  acid  (2) 
Cinnamic  acid  (2) 

Crotonic  acid  (2) 


Dimethyl  Pyrone  (2) 
o,  m  and  g  Toluic  Acids  (2) 
a  Toluic  acid  (Phenyl  acetic  acid)  (2) 
Urea  (3) 

Urethan  (3) 


moiirzr:  zech°'r’ i,25;  121  i3>  puschu  ^ 

OXALIC  ACID  H2C2O4.2H2O. 

,v  ,  „ ,  Solubility  in  Water. 

(koppel  and  Cahn  1908;  for  older  data  see  Alluard,  Miczynski,  1886;  Lamouroux,  1899.) 

'•  £?oE&.S.  Sol'd  Phase.  ' 


t°. 

—  O.O64 

-  0.152 

“  °-533 
-  0.936 
-1.50 
~  0.95 
o 

+  10 


o.  1805 

0.452 

1 . 820 

3.291 

5.836 

3.302 

3.416 

5.731 


Ice 


HjCA^HjO 


H2C2O4.2H2O  melts  in  its  H20  of  crystallization’ at  98 


jo  Gms.  H2Cj04  per 
100  Gms.  Sat.  Sol. 
20  8.69 

3°  12.46 

40  17.71 

5°  23 . 93 

60  30.71 

70  37.92 

80  45 . 80 

90.2  54.67 


Solid  Phase. 
HjCjO.^HjO 


t° 

d.  of 

sat.  sol. 

0n»-  HgCgOj  P«r 

100  gms.  sat.  sol. 

15 

20 

25 

I.0318 

1 .0318 

1-0437 

6.71 

8.34 

9.8l 

Solid 

Phase 


WV 


2H20 


c2h2o„ 
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IOOCC.  sat.  sol.  of  Oxalic  acid  in  water  contain  10.4  gms.  H?C*0*  at  a3°.5.  )  {Schilowand 
»>  »  ether  »  1.37  »  »  $  Lepin,  1922.) 

Solubility  op  Oxalic  Acid  in  Aqubous  Solutions  op  Htdeochloric  Acid. 

(Chapin  and  Ball.  1931.) 


Results  at  0 

0 

Results 

at  50° 

Results 

at  80 0 

Qms.  per 

100  gms. 

One .  per 

100  gms. 

Oms.  per 

100  gms. 

d.  of 

s&  t>  •  sol  • 

sat.  solution 

-d _ 

sat.  solution 

sat.  solution 

*  HC1 

H2C2°4 

7  hcI- 

«2C2°4  ' 

'  HCl 

W4  ’ 

1.0178 

0.0 

3*43 

0.0 

24*00 

0.0 

47.63 

— 

0.23 

3*13 

1 .03 

21.45 

1.60 

44.84 

— 

0.55 

2.86 

5.17 

17*17 

4.77 

40.77 

1.0190 

1.25 

2.45 

9.13 

14.06 

6.33 

39.37 

1.0278 

3.67 

1.87 

12.17 

12.38 

7.86 

38.44 

1.0356 

5.15 

1.65 

14.63 

11.47 

9-27 

37.70 

1.0518 

8.51 

1.34 

17.10 

11.02 

9.87 

37.80 

1.0690 

12.01 

1.13 

20.16 

11.08 

ll.l8 

37.91 

1 . 1083 

19*67 

0.97 

22.61 

11.76 

12.51 

39.34 

1 . 1 428 

25*72 

1.05 

24.91 

13-20 

13*66 

41.22 

1.1796 

31.57 

1*73 

26.38 

15.07 

14.67 

43-74 

The  solid  phase  was  CpHoO.-alLO  in  all  cases. 

Determinations  of  the  solubility  of  oxalic  acid  at  room  temperature 
(18-22°  I  in  aqueous  hydrochloric  acid  up  to  16.40$  concentration  are 
given  by  Trapp,  1935-  The  author  gives  no  references  to  previous 

determinations. 

Solubility  of  Oxalic  Acid  at  2d°  in  Aqueous  Solutions  of  1 

(  Herz  and  Neukirch,  1923.  1 


Hydrochloric  Acid. 

Mols.  per  liter  Hols,  per  Met* 


Nitric  Acid 

Mols.  per  liter  Mols.  per  liter. 


II,  c,  0,. 

HCl. 

n,c,o,. 

HNO,. 

0.884 

5.098 

0.424 

0.00 

0.795 

5.370 

0.414 

I  .032 

0-699 

6.662 

0.419 

2 . 962 

0 .6o5 

6.820 

0.423 

4.676 

0.517 

7.356 

0.434 

5.914 

0.499 

8.228 

0-479 

7.380 

0441 

9.170 

0 . 568 

H,C,  0*. 
I  .  l8l 

0.894 

0.703 

o.6o5 

o.554 

o.53o 


BNOj 

9.e54 
9.83o 
i 1. 798 
1 1 . 778 
14.064 


h,c,o4. 

0.495 

0.502 
o .  5?.8 
0.537 
0.708 


G.  Mols. 

HC1 
per  liter 
Sat.  Sol. 


ILITY  or  OAAl. iv^  avu/  Vt; - „  X 

(Masson,  i912-) 

In  Aq.  Hydrochloric  Acid. 

Gms. 

(COOH), 
per  liter 
Sat.  Sol. 


dja  Sat. 

SoL 


G.  Mols. 
(COOH), 
per  liter 
Sat.  Sol. 


O 

0.5<>3 

O.97O 

1- 939 

2- 959 
4-528 
6.026 
7.907 
9.680 


1 ■ 0594 
1.0561 
10577 
1.0654 
1-0757 
10957 
1. 1165 
x - 1494 

1  - 1843 


1-479 
1. 190 
1.032 
0.821 

0.675 

0-555 

0.525 

0.607 

0.871 


133  1 

107. 1 
92.85 
73.88 

60.74 
49-95 
47-25 
54  63 
78.38 


G.  Mols. 
HNO, 
per  liter 
Sat.  Sol. 

0.478 

I.606 

4.224 

9-59° 

13.62 
14.12 

i5  59 
16.92 
20.84 

21.63 


In  Aq.  Nitric  Acid. 

G.  Mols. 
(COOH), 
per  liter 
Sat.  Sol. 


rfjo  Sat. 
Sol. 

I . 0648 
I.0932 
I . 1666 
1.3074 
I • 3938 
I . 4060 
I-43I9 
1-4443 

1.4819 

1.4917 


x  .268 
1  039 
o.  790 
0.639 
0.847 
0.966 

I  .  1 14 

0.840 

0.524 

0.553 


Gms. 
(COOH), 
per  liter 
Sat.  Sol. 

1 14. 1 
93  48 
71.09 
57-50 
76.23 

86.94 

100. 2  * 
75  6  * 
47-15* 
49.76* 


•  The  solid  phase  was  C,BeO2.sB,0i.  all  cases  except  these  solutions 
in  which  it  was  the  anhydrous  acid,  0EH£U4. 
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Solubility  of  Oialic  Acid  in  Aqubous  Solutions  of  Phosphoric  Acid. 
Results  at  18 -22°*  (Trapp,  uwb.)  Results  at  25°  (Naiton  andiepfer.  i«o.) 


Om.  per  100  gw.  Om.  per  100  gw.  o«.  Iqulr.  per  liter 

ear  onlurlon  oat  nnl  lif.lnn  /  ■  ■  ^ — s - -  ■■■■ 


sat 

.  solution 

sat. 

solution 

'  V°4 

•tbV*  ' 

'  V°4 

HgCgO^.EHgO 

,'vsr 

H^g04.2H2°  ' 

0.0 

11.20 

15. 10 

6.05 

0.0 

2.412 

3-06 

12.06 

18.48 

5.65 

3.14 

2.020 

3.91 

10.77 

21.58 

5.24 

8.85 

1.383 

6.48 

9-40 

24.80 

3-72 

13.36 

1.025 

9-00 

9.86 

26.01 

4.75 

19.51 

O.699 

10.39 

8.86 

28.92 

3-49 

24.98 

0.571 

11.8l 

8.10 

28.93 

3-17 

30.55 

0.575 

12.03 

6.97 

29.35 

2.95 

35-44 

0.768 

14.51 

7.04 

38.62 

1.121 

40.15 

1.504 

Solubility  of  Oialic  Acid  in  Aqubous  Solutions  of  Phosphorus  Acid  at 

(Redf laid  and  King,  193C.) 


25 


Normality  of  Aq. 
HgPOg  solutions 

0.0 

8.48 

12.78 

15*11 

18.38 

20.21 


Normality  of 
dissolved  (COOH)g 

2.407 

1.71 

1.51 

I.38 

1.21 

1.13 


Normality  of  Aq. 
HgPOg  solutions 

23.39 

30.77 

36.66 

42.02 

44.73 


Normality  of 
dissolved  (COOH)g 

1.00 

0.77 

0.71 

0.8l 

O.84 


Solubility  of  Oxalic  Acid  at  ,n  Aqueous  Solutions  of  Sulfuric  Acid. 

(  Average  results  of  Knox  and  Richards,  1919,  and  Her*  and  Neulurch,  1923.  , 


Equfv.  Normalities 


Equiv.  Normalities 


a.  SO.. 
0.0 
I  .0 
2.0 
3.0 
4.0 
5.0 


W,  C.O., 
2.38 

I  .QO 

1.54 

i .  3 1 
1 .  1 1 
°-97 


H,  SO,. 

6.0 
7.0 
8.0 
9-o 
10. o 
1 1 .0 


H|  C,  0,. 

o.85 

0.76 

0.70 

0.66 

o.65 

0.66 


Equiv.  Normalities. 
Hi  SO,.  H,C,0t. 

12.0  O.69 

i3.o  0.76 

i4 -o  0.87 

I 5 . o  1.00 

16.0  i.3o 

17.0  1.80 


Solubility  of  Oxalic  Acid  in  Aqueous  Solutions  of  H2SO«  at  250.  (Wirth,  ’08.) 

C°nC  °f  dJ5  of  Sat.  Gms_per,ooGms.S.t.Sol.  Cone  ^  of  ^  Gms.  per  ,00  Gms.  Sat  Sol. 

Normality. 

4-85 

5  67 

6-45 

8.9 

Additional  determinations  of  the  solubility  « *  ,. 

m  aqueous  solutions  of  sulfuric  b  1  ty  *  oxallc  acid  at  18-22° 

by  Trapp,  1935.  Sulfuric  acid  »P  to  47  wt .  *  HgSO, ,  are  given 


Normality. 

Sol.  ^ 

SO,. 

(COOH),.' 

O 

O 

M 

O 

IO.23 

I 

1.064 

2.98 

8.03 

2-39 

1 . 140 

7-30 

6.02 

4-36 

1.146 

12.57 

4.26’ 

Sol.  ^ 

50,. 

((  OOH) 

1  •  *57 

14 

3-92 

1177 

16.44 

3-  5i 

1.220 

17.84 

3- 12 

1 . 280 

25.92 

2-37 

c2h2o4 
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Solubility  of  Oxalic  Acid  at  25°  in  Aqueous  Solutions  of 

(  Knox  and  Richards,  1919. ) 


Acetic  Acid.  Formic  Acid  Lactic  Acid. 

El)lllv-  -formalities.  FJqaiv.  Normalities.  Equlv.  Normalities. 


CII3COOH. 

H,C,Ot 

HCOOH. 

0. 1 35 

2 . 356 

O.097 

0.321 

2.36i 

0.437 

0.923 

2.3g5 

O.967 

1 . 36 1 

2.402 

I  .287 

1.844 

2.401 

I  .  825 

3 . 563 

a.35i 

2.678 

5.721 

2 . 168 

5 .36o 

8  .oo5 

1. 8  3g 

8 . 1 3 

9. 864 

1.546 

1 1 .00 

12.55 

1 . 100 

12. 17 

i4-o3 

0.896 

i6.63 

14.21 

0.875 

19.25 

i4- 83 

0 . 802 

2 1 . 1 1 

IIsCs04. 

CHjCHOHCOOH. 

hsc2o4. 

2 . 382 

0.0 

2.409 

2 . 385 

I  .  337 

2 . 228 

2.411 

2.718 

2.054 

2.414 

4-o5i 

1.856 

2.441 

5.357 

1.633 

2.43o 

6.477 

1.412 

2 . 3-26 

7.647 

1 . 171 

2. 1 3 1 

8.709 

0.q38 

1.868 

9.52 

0.83-i 

1-758 

I  .  49<> 
1.568 
2.339 


Solubility  op  Oxalic  Acid  in  Aqubous  Salt  Solutions  at  25°. 

(Herz  and  Hlebenthal,  1928J  1929.) 


Results  for  aqueous  solutions  of: 


Potassium  Chloride 

Ammonium  Chloride 

Sodium 

Chloride 

Gins. 

per;  liter 

Oms .  pejf  liter 

Gras.  | 

per  liter 

x  KC1 

'NH^Cl 

WV2^0  ' 

^NaCl 

W 4-2H2°  ' 

0.0 

155 

25 

158 

25.7 

156 

30 

158 

65 

179 

62.6 

164 

53 

137 

78 

151 

108.7 

179 

72 

122 

128 

131 

140.3 

195 

114 

72 

188 

94 

201 . 7 

213 

175 

75 

213 

87 

239.7 

186 

315 

68' 

304 

88' 

304 

174 

'  Solid 

Phase  C2H204 

.2H20  ♦ 

KCl ,  +  NH4C1  or  + 

NaCl. 

Solubility  op 

Oxalic  Acid  in  Aqubous  Solutions  op 

DlOIANB  AT  25°  ■ 

( Herz  r  .id 

Lorentz,  1929.) 

0 

cc  C.Ho0o  (S  or  p?) 

Om.  Equlv. 

cc  C4H802  (a  or  p?) 

Gm.  Equlv. 

per  100  cc  Aq.  solvent 

(COOH)g  per  liter 

per  100  cc  Aq.  solvent 

(COOH)g  per  11 

10 

1.30 

80 

2.26 

30 

1.66 

90 

2.29 

50 

i.97 

100 

1.33 

75 

2.19 

83 


c2h2o 
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Solubility  of  Oxalic  Acid  in  Several  Alcohols. 

(Timofeiew,  1894.) 


Alcohol. 

t°. 

Gms.  (COOH), 
per  100  Gms. 

Alcohol. 

t9. 

Gms.  (COOH), 
per  100  Gms. 

Methyl  Alcohol 

-  15 

Sat.  Sol. 
34-2 

Propyl  Alcohol 

-  i-S 

Sat.  Sol. 
12.2 

ii  (( 

+20.2 

39-8 

u  u 

+  18.5 

16.7 

Ethyl  Alcohol 

-  i-5 

22.4 

“  ;  “ 

20.  2 

17-5 

u  u 

+  18. 5 

26.  2 

Isobutyl  Alcohol 

20.  2 

IO.9 

u  u 

20. 2 

26.9 

Solubility  of  Oxalic  Acid  in  Absolute  and  in  Aqueous  Ether  at  250. 

(Bodtker,  1897;  Bourgoin.) 

100  gms.  absolute  ether  dissolve  1.47  gms.  (C00H)2.2H20. 

1.00  gms.  absolute  ether  dissolve  23.59  gms.  (COOH)2. 


Gms.  Solid  Acid  Added  per  100  cc.  Ether  Solution. 


In  Aqueous  Ether  Solutions. 


(C00H),.2H,0. 

(COOH),. 

A  t - 

H,0. 

(1)  5 

0 

I.250 

(2)  5 

0 

O.  788 

5 

0 

O.418 

5 

2.44 

O.360 

5 

4.82 

O.484 

5 

7.14 

0-558 

5 

9.42 

O.632 

5 

11.63 

O.676 

5 

13.79 

O.  760 

5 

18. 18 

O.816 

5 

22.73 

O.816 

(1)  Ether  saturated  with  water. 


Gms.  per  100  cc.  Ether  Solution. 

(COOH),. " 

O.742 
O.720 
I.044 
3.388 
6.038 
8.538 
IO.996 
I33i6 
15.684 
17.818 
17.818 


(2)  Ether  containing  0.694  per  cent  water. 

100  gms.  glycerol  dissolve  15  gms.  oxalic  acid  at  k  c°  j  >  • 

I0O  gms.  95%  formic  acid  dissolve  9-74  gms.  anhydrous  oxalic  SdTatTe.S1!07 

(Aschan,  1913.) 

Distribution  of  Oxalic  Acid  Between  Water  and  Ether  : 


At  19°  (Schilow and  Lepin,  1922.  ) 

Gms.  11,0,0,  per  100  cc. 


H20  layer. 

(C,Hs)s0  la'er. 

0.594 

0.0322 

1.298 

O.0792 

2.600 

0.  i83o 

4.970 

0.4140 

10. 5o 

1 .06* 

Solid  Phase  present. 


At  25°  (Smith,  1921, 
MllUroola.  H,  C,  Qt  per  liter. 

1922.) 

C. 

H,0  layer  (C,).  (C,H5i50  layer  C,7 

c,  ’ 

5.9375  0.525 

0.0885 

‘4.10  j . 3 I 

0.0930 

22.625  2.0375 

0 . 0902 

39-35  3.8o 

0.0965 

84-25  9 . 60 

0. 1 1 3 

Distribution  of  Oxalic  Acid  between  Water  and  Amvt  a 

. .  (Hera  and  Fischer  r™  AN°  AMYL  ALCOHOL  AT  20°. 


Millimols  i  (COOH),  per  10  cc. 

' - - -A. 


Aq.  Layer. 
O.6806 
2.364 
6.699 
IO.029 


Alcoholic  Layer' 
O.1451 

07233 
2-550 
4 -300 


Gms.  (COOH),  per  100  cc. 


Aq.  Layer. 
O.306 
I.064 

3  015 

4  511 


Alcoholic  Layer. 
0.0653 
O.326 
I.I48 
1  •  934 


Data  for  the  distribution  of  oxalic  acirl  ^  ^ 1 1  .  I-934 

«her  and  water  a.  25"  are  given  by  hS'E'S  °'  amy‘  aICOho1  + 


c2h2o, 
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Distribution  of  Oxalic  Acid  between  Water  and  Ether. 

(Pinnow,  1915-) 


Results  at  15* 
m.  Mols.  (COOH)j  per  Liter. 

> 

Dist.  Coef.  of: 

Results  at  270. 

Gm.Mols.  (COOH)j  per  Liter.  Dist.  Coef.  of: 

Water 

Ether 

Total 

Undissoc. 

Water 

Ether 

Total 

Undissoc. 

Layer. 

Layer. 

Acid. 

Acid. 

Layer. 

Layer. 

Acid. 

Acid. 

0.3435 

O.02945 

11. 6 

8.49 

O.760 

©0637 

11. 9 

8.18 

O.  1885 

O.OI395 

13-5 

8.8l 

O.561 

OO433 

13 

8-37 

0.124 

0.00845 

14.8 

8.69 

0-3575 

O.0250 

14-3 

8.26 

0.0892 

O.OO553 

16. 1 

8.72 

O.2550 

O.O165 

15-5 

8.12 

0.0470 

O.OO248 

19 

8. 19 

0.1754 

0.01025 

17. 1 

7-94 

0.0435 

0.0022 

19.8 

8. 26 

Data  for 

the  effect  of  H2SO4  upon  the  above  distribution  are  also  given. 

Data  similar  to  the  above  for  a  greater  range  of  cone,  at  25  are 

given  by 

Chandler  (1908). 


VINYL  CHLORIDE  Cfl2CHCl. 

Solubility  op  Vinyl  Chlorid*  in  Sbvbral  Solvbnts  at  Prbssusbs 

up  TO  Atnosphbric. 

(Klrl)ew  and  RomantchouR,  1938.) 


0 

cc 

CgHgCl  (reduced  to 

0  and 

760  urn 

Solvent 

t 

'loo' 

200 

300 

400 

600 

Kerosene 

■20 

37 

77 

125 

— 

If 

0 

8 

18 

29 

43 

62 

"  +20 

4. 

5  9 

13*5 

19 

25 

Heavy  Oil 

0 

13 

28 

48 

64 

— 

Dichlor  Ethane 

0 

24 

48 

76 

106 

Ethyl  Alchol 

0 

10 

22 

33 

47 

Oil  of  - 

0 

8 

l6 

24 

33 

44 

600 


85 

31 


"700  760  mm  Hg. 


110 

37 


60  — 


125 

40 


TRI  CHLORO  ETHANES  a  Ethylene  Tri-Chloride  CH3CCI3. 

P  Vinyl  Trichloride  CH2ClCHClg. 

Solubility  of  Each  Separately  in  Water. 

(Van  Arkel  and  Vies,  1936.) 


0 

20 

35 

50 


Results .for 
a  Ethylene  Trichloride 

an.  MOls 

per  100  gms.  Hg0 


Results  for 
3  Vinyl  Trichloride 


CHgCClg  per 


Qms 

100  S'15*  H2° 


CH3cc13 


Oms. 


CHgCICHClg  per 


0.159 
0.132 
0.126 
0. 128 


0.00119 

0.00099 

0.00094 

O.OOO96 


0 

20 

35 

55 


100  eras.  HgO 

O.466 
0.436 
0.458 
0.532 


Qm.  Mols.  CHgClCKTlg 
per  100  gras.  HgO 

0.00350 

0.00327 

0.00344 

0.00399 


Freezing-point  data  are  given  by  Ti.emans  and  line.  Veselovsky.  1931.  tor 
'  1  Trichloride  ♦  Ethane  ^ 
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ACETONITRILE  CHgCN. 

The  upper  critical  solution  temperature  of  a  mixture  of  acetonitrile 
and  water  (Hg0)  containing  62  percent  CHgCN  is  -0.9? 

The  upper  critical  solution  temperature  of  a  mixture  of  acetonitrile 
and  heavy  water  (Dg0)  containing  62.05  percent  CHgCN  is  +5.10. 

(Timmermans  and  Poppe,  1935.) 

The  Critical  Solution  Temperatures  of  Mixtures  of  Acbtonitrilb  and  Water. 

(Bwert,  1937.) 


Critical 

On.  Mols.  CHgCN 

Critical 

Om.  Mols.  CH-CN 

Solution 

per  100  gm.  mols.  sat. 

Solution 

per  100  gm.  mols.  sat. 

Temperature 

Solution 

Temperature 

Solution 

-8.9 

16.3 

-1.2 

43-3 

-4-0 

18.9 

-4.8 

57.9 

-1.8 

26.6 

-4  •  8 

58.3 

-0.9 

32.9 

The  Freezing-points  of  Miiturbs  of  Acetonitrile  and  Water. 

( Overt,  1937.) 


On.  Mol s.  CHgCN  per 
100  gm.  mols.  mixture 


On.  Mols.  CHgCN  per 
100  gm.  mols.  mixture 


-4.2 

10.0 

-9.0 

14.5 

-9-2 

14*6 

-13*2 

16.3 

-13*2 

51.3 

-45.8(Eutectic ) 

~12*'7  70.0 
-13*3  79.2 
-21-4  86.0 
“45.2  100.0 


The  critical  solution  temperat 
Tri  methyl  Pentane  (i  Octane) is 
and  a  Heptane  is  84°.  (Cornish, 


«ro  °Vhe  system  Acetonitrile  and  2.2. 
81  .That  for  the  system  acetonitrile 
Archibald,  Murphy  and  Evans,  1934.) 


4 


Freezing-point  data  are  given  by  Joukovskv  10o„  . 

of  mixtures  of  acetonitrile  and  ether  and^ci^  ?fr!.lal  vapor  Pressures 
alcohol.  er>  and  acetonitrile  and  methyl 


METHYL  THIOCYANATE  CH.SCN. 

for  CH.SCN  +  Ch7ncs18 X  given!90  ™  ,ound+  ^"boUin^p^t^wve 


C 2^  3^2 
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BromACETIC  ACID  CH,.  Br.COOII. 

Distribution  of  Bromacetic  Acid  at  25°  Between  :  (Smith.  1921-1022. 


Water  and  Chloroform. 


Mlllimols.  CHsBrCOOH  pci'  liter  of 


H,  0  layer  (0^ 

CII  Clj  layer  (C,).!j 

c, 

9.40 

0.45 

0.0478 

14.45 

O.75 

0.0519 

18.45 

i  .o5 

0.0570 

32 . 00 

2.08 

0  .o65 

Water  and  Xylene. 

Mlllimols.  CH. 

,Bi;COOII  per  liter  of 

c, 

Hj  0  layer  (C,). 

Xylene  layer  (C,). 

0, 

23 . 3o 

0.70 

0. o3oo 

26.70 

0.90 

o.o337 

37.40 

1 .  i5 

o.o325 

Water  and  Ether. 


Mlllimols.  CHjBi  COOH  per  liter  of 

Hs0  layer  (C,). 

(Cs  ll5),0  layer  (C,l. 

c, 

O.9625 

I .3375 

1.390 

1 .3125 

I .8875 

1.438 

1.475 

3.475 

i  .760 

3  .o5 

6.3o 

2 .  o63 

4.25 

9.55 

2.245 

Acetone  and  Glycerol. 

Mlllimols.  CH,BrCOOII  per  liter  of 

A 

Acetone  layer  (A). 

Glycerol  layer  (G). 

if 

2.00 

0.645 

3 . 10 

4.70 

1  .60 

2-94 

7.25 

2.25 

3.22 

14.20 

4.35 

3.26 

Distribution  of  Brom  Acetic  Acid  at  250  Between: 

(Smith  and  White,  1929.) 

Water  and  Benzene  Water  and  Toluene 


Mlllimols  CHgBrCOOH 

per  liter  of 

/ - - - v 

HgO  layer  C6HQ  layer 

13-39  0.35 

17.76  O.48 

24.21  O.65 

30.58  0.82 


Mlllimols  CHgBrCOOH 

per  liter  of 
_ A. - 

HgO  layer  C0H0  layer 


37-99 

1.06 

42.41 

1.19 

62.25 

1.88 

91.85 

2.78 

Mlllimols  CHgBrCOOH 

per  liter  of 

r~ - “AI - v. 

HgO  layer  C0HgCH3  layer 


13.56 

0.260 

17-95 

0.358 

24.43 

0.535 

30.90 

0 . 660 

lllllraols  CHgBrCOOH 

per  liter  of 

— - - x 

IgO  layer  C0HgCH3  layer 

38.49  0.805 

42.85  0.970 

63.15  1-43 

92.9O  2.25 


Disthibotioh  of  Bromo  Acbtic  Agio  Bbiwbbn  Watbr 

and  Olive  Oil. 

(BodansRy  and  Meigs,  1932.) 


t 


0 


25 

II 

37-5 

11 


Om.  Mols.  CHgBrCOOH  per  liter  Of: 

/-HgO  layer  (l1^ -  <»lve  011  iayerTT 


O.0878 

O.169O 

0.0938 

0. 1780 


0.0114 

0.0300 

0.0060 

0.0220 


7-70 

5.63 

15.60 

8.10 
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BROMAL  HYDRATE  CBr3  CM  (OH  )2. 

Equilibrium  in  the  System  Bromal-Water.  (  Efremov,  1918.) 

The  sealed  tube  method  was  used.  The  tubes  were  constantly  shaken  and  the 
rate  of  change  of  temperature  during  the  observation  of  the  disappearance  of  the 
last  crystal  was  not  more  than  o°.i  to  o°.2  per  hour.  The  temperature  of  the 
separation  of  the  liquid  into  two  layers  was  very  sharp  and  the  interval  between 
separation  and  unification  was  only  o.2°. 

The  original  results  were  plotted  and  the  following  values  read  from  the  curves. 


t"  of  Cryst¬ 

t"  of 

tons.  LHr,COII 

t’  of  Cryst¬ 

t°  of  < 

tins.  CBr,COH 

allization 

sepa  ration 

per  too  gms. 

allization 

separation 

per  100  gms. 

or  melting.  Into’  Inters 

sat.  sol. 

Solid  Phase. 

or  mcll  1  ng. 

Into  *  layers. 

sat.  sol. 

Solid  Phase. 

—  I  .O 

- 

2.5 

Ice 

40.0 

IO7.2 

76.O 

C.  Itr3  CH  (OH), 

—  1.5 

— 

5.0 

» 

45.0 

IO7.O 

85.0 

» 

-  2.0 

- 

7.0 

» 

47.0 

106.8 

88.2 

—  2 . 6iEuI( 

:o.)  - 

1 1 . 3 

»  ■+■  CBr»tll'OH),  48.0 

1 06 . 5 

90 . 0 

» 

—  1.5 

- 

12.5 

ClJr,CHiOHit 

49.0 

106.0 

92.0 

0.0 

- 

i4.5 

» 

49-7 

107.4 

94.0 

» 

-+-  5.o 

— 

21.5 

)> 

49.0 

106.9 

94-5 

)> 

10.0 

- 

29.5 

» 

17  *° 

io3.5 

95.9 

» 

20.0 

- 

44.5 

M 

45.o 

99 

96.5 

» 

25.0 

1  10.2 

52.0 

» 

4o.O 

85.o 

98.0 

» 

3o.o 

109.6 

60 . 0 

» 

3o.o 

69.0 

98-7 

» 

35.o 

108.2 

67.5 

» 

20 . 0 

57.0 

99-2 

» 

The  author  also  gives  data  for  the  density  and  viscosity  of  mixtures  of  bromal 
and  water  at  different  temperatures. 


The  distribution  coefficient  of  bromal  hydrate  between  olive  oil  and  water  is 
0.665  at  ord.  temp.  (Baum,  1899);  0.7  at  ord.  temp.  (Meyer,  1909). 


CHLORO  ACETIC  ACID 


Solubility  of  the  a,  p,  and  y  Modification  of  Monochloroacetic  Acid 
in  Water  at  Different  Temperatures. 

(Miersand  Isaac,  1908;  Pickering,  1895  ) 


The  determinations  were  made  by  the  sealed  tube  method.  The  following 
figures  were  obtained  by  plotting  the  original  results  on  cross-section  paper: 


Gins,  per  im  Gms.  of  Each  Sat. 
solution. 


a  Modifi¬ 
cation. 

0  Modifi¬ 

cation.  _ 

7  Modifi¬ 
cation. 

t°. 

20 

. . . 

•  •  • 

88.0 

50 

25 

•  •  • 

85-8 

90.0 

51  (m.  pt.) 

30 

86.0 

88.2 

92.2 

55 

35 

88 . 4 

90.6 

94.1 

56.5  (m.  pt.) 

40 

90.8 

93  0 

95-8 

60 

45 

93  0 

95-o 

97.8 

62.4  (m.  pt.) 

Gms.  per  100  Gms.  of  Each  Sat. 
_ _ Solution. 


a  Modifi- 

0  Modifi- 

y  Modifi- 

cation. 

cation. 

cation. 

95-0 

97 

0 

99.6 

•  •  • 

•  • 

; 

100.0 

97.2 

99 

3 

•  •  • 

•  •  • 

coo 

0 

•  •  • 

99.0 

•  • 

•  •  • 

100.0 

•  • 

• 

Results  for  the 
water,  determined 
1895. 


S°lubilities  o'  chloro  acetic  acid  and 
e  freezing-point  method,  are  given  by  Pickering, 


C2H3°2 
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Equilibrium  in  thb  Systbm  Chloro  Acbtic  Acid,  Bbnzene  and 

and  Watbr  at  150. 

(Bell,  1930.) 


d.  of 

Ora.  Mols. 

per  1000  gms. 

sat. 

sat. 

solution 

A 

sol. 

'  CHgCICOOH 

h20 

O.884 

0.0620 

0.0329 

0.88l 

0.115 

0.0423 

O.880 

0.174 

0.0574 

O.885 

0.217 

0.0645 

d.  or 

Gm.  Mol.  per  1000  gms. 

sat. 

sat. 

solution 

sol. 

'  CHgCICOOH 

H2°  ' 

0.888 

O.284 

0.0776 

0.886 

0.325 

O.0828 

0.892 

0.404 

0.1000 

Distribution  of  Chlor acetic  Acid  between: 

(Herz  and  Lewy.) 


Water  and  Chloroform  at  250. 

Gms.  CHaClCOOH  G.  M.  CH2CICOOH 


per 

IOO  CCa 

per 

IOO  CC. 

HjO 

CHC)3 

'  HjO 

CHCI3  ' 

Layer. 

Layer. 

Layer. 

Layer. 

5* 

O.283 

O.05 

O  OO25 

10 

O.614 

O  •  IO 

O  0060 

20 

I  .088 

020 

OOI35 

40 

2.948 

0  40 

O.O29 

50 

3.684 

O  60 

0-045 

60 

4.440 

070 

O  o6l 

70 

7 .086 

0-75 

0.077 

Water  and  Bromoform  at  250. 

Gms.  CHaClCOOH  G.  M.  CH2CICOOH 
per  100  cc.  per  ioo  cc# 


H2o 

CHBrj 

HjO 

CHBr* 

Layer. 

Layer. 

Layer. 

Layer. 

40* 

0.850 

o-45 

OOII 

50 

I  .889 

O.50 

O.OI65 

60 

2.994 

O.60 

O  .028 

70 

4.241 

O.70 

0.040 

80 

5.620 

O.80 

OO53 

90 

7.560 

O  90 

O.067 

91 .6 

II.340 

O.97 

0.120 

Distribution  of  Chloracetic  Acid  between: 

(Her*  and  Lewy  ) 


Water  and  Carbon  Disulphide 
at  250. 


Gms.  CH2CICOOH  G.  M.  CHaClCOOH 


per 

h2o 

190  cc. 

CSj 

haO 

csi 

Layer. 

Layer. 

Layer. 

Layer. 

60* 

O  426 

06 

O.OO42 

80 

O.69I 

0.8 

0  007 

90 

O.803 

1 .0 

0.009 

IOO 

I  .040 

1.05 

00105 

105 

I.464 

1 .10 

0.015 

I06.7 

I  .890 

113 

O  -020 

Water  and  Carbon  Tetra¬ 
chloride  at  2  50. 

Gms.  CH2CICOOH  G.  M.  CHsCICOOH 


per 

IOO  cc. 

per 

IOO  cc. 

H20 

ecu 

HaO 

ecu 

Layer. 

Layer. 

Layer. 

Layer. 

90* 

I  .417 

o-95 

O.OI5C 

95 

2.031 

1 .00 

O.OI95 

IOO 

2.645 

1.05 

O  0270 

*<>5 

4.26 

1 .10 

0.0415 

106.7  5.19 

1  13 

0.0550 

See  Note,  page  106 


Res„,ts  showing  the  influence  of  Han^h 

chloroacetic  acid  between  water  and  ethyl  ether  at  26  ar  g 


and  Vagt  (1901). 
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C  2  H  3  ^2 


Distribution  of  Chloracetic  Acid  between: 

(Herz  and  Fischer.) 

Water  and  Benzene  at  2 s°-  Water  and  Toluene  at  250. 

* 

Gnu.  CHjCICOOH  G.  M.  CH*ClCOOH  Gms.  CH2ClCOOH  G.  M.  CHjCICOOH 


per  100  cc. 

per  1 00 

CC. 

per 

100  cc. 

per 

TOO  CC. 

f£o 

C«Ha 

h2o 

C*H8 

h2o 

c*h»cH3 

h2o 

CeHjCHi 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

O.25* 

8.69 

O.OO25 

O.090 

01* 

5-22 

OOOI 

0  055 

o-5 

*5  59 

0.005 

OI55 

o-5 

20.3I 

0.005 

0-20 

I  O 

27.87 

OOIO 

O  ■  28 

I  O 

34-87 

O  OIO 

O.36 

*•5 

41-10 

0.015 

0.415 

1  -5 

49.I4 

0.015 

O.5O 

2 .0 

52.90 

002 

0-54 

2 .0 

60.46 

0-02 

0.62 

3-o 

68.01 

003 

O.70 

3-o 

72 .28 

0.03 

O.77 

4  0 

76.52 

004 

O.79 

40 

8l  .72 

0.04 

O.85 

5-o 

86.94 

0.05 

090 

•  See  Note,  page  IO  6 

Additional  data  for  the  distribution  of  monochloroacetic  acid  between  water 
and  benzene  as  well  as  similar  results  for  dichloroacetic  acid  are  given  by 
Georgievics,  1915. 


Distribution  or  Mono  Chloracetic  Acid  Between  Water  and  Ether  at 


18°  (Schreiner,  1922.) 


Concentration 


Concentration 


25°  (Smith,  1921-1922.) 
Ml  Illinois. 


11,0  layer. 

Ether  layer. 

11,0  layer. 

Ether  layer. 

II.  0  layer  (C,). 

I'fi  inn  ih 

Ether  layer  (Ct). 

o.oio3 

0.0206 

O.O761 

Ol8l 

l.4o 

1.55 

O.Ol65 

o.o348 

o.i5o 

0.390 

2.85 

3.70 

O.O260 

0.0571 

0.169 

0.452 

5.i  1 

8.48 

0.0320 

0.0760 

0.290 

O.795 

7.80 

I  3.4o 

0.0492 

0. 1 18 

o.43o 

1.200 

8.58 

I  5.20 

£l. 

G, 

I.(>8 

1-^99 

1.66 

1.718 

1.770 


acetate. 


Distribution  of  Mono  Chloracetic 
Water  and  Chloroform. 

Mllllmols.  CH.CICOOH  per  liter  of  „ 


H,0  layer  (Ct). 

CH  Cl,  layer  (C,). 

Zl. 

c, 

42.75 

0.625 

0.0146 

68.2.5 

I  .  250 

0,01 83 

86.5o 

1.687,5 

0.0195 

199  00 

5.50 

0.0276 

•9$ .25 

5.5o 

0.0283 

Acid  at  23°  Between  :  (Smith,  1921-1922.) 

Acetoue  and  Glycerol. 

Mllllmols.  CH.C1COOH  per  liter  In 


Acetone  layer  (A). 

Glycerol  layer  (Gl. 

A 

g’ 

1 . 3o 

0.325 

4 .  «>o 

3.90 

0.975 

4  00 

8.  Go 

2.00 

4.3o 

15.925 

3.125 

4..  60 

29.25 

6.  i5 

4.76 
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Distribution  of  Celloro  Acetic  Acid  at  25°  Between: 

(Koloss owsky,  1934;  Kolossowsky  and  Kullkow,  1934,  1935.) 

Water  and  Carbon  Tetrachloride  Water  and  Chloroform 


Om.  Equlv.  CH_C1C00H  per  liter  of:  C 

&  


; HgO  layer  (Cj) 

■^CC14  layer  (Cg)  ' 

_ L 

cz 

O.2588 

0.000748 

346 

0.525 

0.00225 

233 

1-033 

0.00549 

188 

1-523 

0.00935 

163 

2.432 

O.O163 

149 

3-854 

O.O264 

I46 

5-524 

0.0445 

124 

7-082 

0.073 

97 

9.098 

0.206 

44-2 

.9-813 

0.437 

22.5 

10.029 

0.0605 

16.6 

Water 

and  Ethyl  Bromide 

Gm.  Equlv.  CHoClC00H  per  liter  of: 

C1 

'HgO  layer  (C^ 

CgHgBr  layer  (Cg)  ' 

C2 

0.0951 

0.0061 

15.59 

0.246 

0.0169 

14.56 

0.747 

0.0565 

13.22 

1 .421 

0.1l8 

11 .96 

2.289 

O.191 

II.98 

3.336 

0.267 

12.50 

5.315 

0.398 

13.35 

7.066 

0.607 

II.64 

7.831 

1.512 

5.l8 

7.982 

l .  616 

4-94 

Water  and  Nitrobenzene 

Om.  Equlv.  CH„C1C00H  per  liter  of: 

A 

'  HgO  layer  (C1) 

CgHgNOj  layer  (Cg) 

C2 

0 . 1260 

O.O164 

7.68 

0.3314 

0.0496 

6.68 

0.4070 

O.0693 

5.87 

O.9160 

O.1688 

5.43 

1.5750 

0.3106 

5.07 

2. 1420 

O.4662 

4-59 

2.8728 

0.6993 

4.11 

3-5595 

O.8946 

3-98 

4.5665 

1.2141 

3.76 

5-7441 

1.7852 

3.22 

Gm.  Equlv.  CH?C1C00H  per  liter  of: 

HgO  layer  (Cj) 

Wi3  layer  (Cg)' 

"Og 

0 . 1302 

0.0034 

38.3 

0.2047 

0.0072 

28.4 

0 . 3200 

0.0130 

24.6 

0.5587 

0.0258 

21.7 

1 .1340 

0 .0661 

17.2 

I.83OO 

0 . 1300 

14.1 

2.410 

0 . 1660 

14.5 

2.9250 

0.2106 

13.9 

4.3275 

0.30l8 

14.3 

6.6141 

0.4777 

13.8 

8.1900 

1 . 1000 

7.44 

8.2678 

1.6875 

4.90 

Water  and  Methyl  Iodide 


Gm.  Equlv.  CHgCICOOH  per  liter  of: 

'HgO  layer  (C^ 

CH3I  layer  (C  ) 

\  c 

LZ 

0.213 

O.OO46 

46.3 

0.352 

0.0082 

42.9 

0.6l7 

O.O162 

38.I 

1 .468 

0.0501 

29.3 

2.503 

0.0929 

26.9 

3.485 

0.131 

26 . 6 

4.8ll 

0.174 

27.65 

6.028 

0.243 

24.8 

7.464 

O.366 

20.4 

8.623 

0.700 

12.3 

8.688 

1.103 

7.88 

Water  and  Toluene 

Om.  Equlv.  CHC1?C00H  per  liter  of: 

C1 

'  HgO  layer  (Cg) 

CaHgCH3  layer  (Cg)  ' 

C2 

0.113 

0.00126 

89.6 

0.176 

0.0025 

71  .2 

0.396 

0.0088 

45-0 

0.746 

0.019 

39-5 

1 . 191 

0.032 

37 .2 

2.394 

O.066 

36.0 

4.397 

0.124 

35-5 

6.733 

0.228 

29.5 

8.417 

0.385 

21 .8 

9-337 

0.730 

12.8 

CHLORO  ACETIC  ACID 
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Distribution  of  Chloro  Acetic  Acid  at  250  Between: 

(Kolossowsky,  1934;  Kolossowsky  and  Kullkow,  1934,  1935.) 


Water  and  q  Nitro  Toluene  Water  and  Iso  Butyl  Alcohol 


Om.  Equlv.  CHgCICOOH  per  liter  of:  Ct  Om.  EquIv.  CHgClCOpH  per  liter  of: 

'H20  layer  (C1 )  CgH^CHgNOg  layer  (Cg)'  /  Hg0  layer  (C^)  lC^gOH  layer  (<Jg)  '  '  ^ 


0.0524 

0.0055 

9*53 

0.1247 

0.0142 

8.78 

0.2754 

0.0319 

8.63 

0.832 

0 . 1064 

7  •  82 

1.892 

0.279 

6.78 

3-239 

0.541 

5-99 

4.392 

0.758 

5.79 

7.053 

1 .231 

5.73; 

7.991 

3-774 

2.12* 

8. 128 

1.807 

4.50* 

8.342 

3.431 

2.43* 

8.601 

2.661 

3.23* 

The  aqueous  phase  is  the 

lower  layer. 

Water  and  Normal  Amyl  Alcohol 


0.0405 

0.2596 

0.156 

0.0667 

0.4221 

0.158 

0.1131 

0.6779 

0. 167 

0.2205 

1 .1718 

0 . 188 

0.2709 

1.3356 

0.203 

0.3654 

1.5530 

0.235 

0.3874 

1 .7104 

0.227 

0 . 5040 

2.1136 

0.239 

0.6541 

2.6813 

0.244 

0.8355 

2.6738 

0.312 

0.8996 

2.6705 

0.337 

1 . 4412 

3.2570 

0.442 

2.1773 

3-9782 

0.547 

Water  and 

Iso  Amyl  Alcohol 

A 


Om.  Equlv.  CHGCICOOH  per  liter  of:  C 

i,  „ -  I  a  7 — — ^ — — - - -  _ 


Hg0  layer  (C1) 

u  C5Hn0H  layer  (Cg)' 

0.07l8 

0.2577 

0.279 

0.l6l2 

O.6426 

0.251 

0.2530 

1.2017 

0.211 

0-3937 

2.0034 

0.197 

0.4945 

2.3782 

0.208 

1.1538 

3.5489 

0.325 

1.7516 

3.9966 

0.438 

2.2042 

4.1655 

0.529 

3.0182 

4.8469 

0 . 623 

3-7117 

5.7644 

0 . 644 

Om.  Equlv.  CHgCICOOH  per  liter  of:  C 


Hg0  layer  ( Cj 

)  1  ^6H50H  layer  (Cg)' 

1 

0.0170 

0 . 1242 

0.137 

0.0409 

0.2425 

O.169 

0.0756 

0.4447 

0.170 

0.1588 

O.9148 

0.174 

O.3150 

1.2915 

O.244 

O.463O 

1.9719 

O.234 

0.7056 

3.0966 

0.228 

1 .0232 

3.1360 

0 . 326 

1 .2889 

3-3537 

O.384 

2.7910 

4.4419 

0 . 628 

Distribution  of  Chloro  Acetic  Acid  Bbtwebn  Water 

and  Olivb  Oil. 


(Bodanslty  and  Meigs,  1938.) 


Results  at  25° 


<0m.  Mol.  CHpCICOOH  per  liter  of: 
layer  (ci)  OUve  Oil  layer  (CgjN 


0.0092 

O.O928 

O.1850 


0.0006 

0.0090 

O.O180 


15-30 

IO.31 

10.27 


Results  at  37.50 


/ 


Om-  Mol.  CHpClCOOH  perllter  of: 
h8°  layer  (Cj)  Olive  Oil  layer  (Cgp 


0.0092 

0.0175 

0.0455 

O.0895 


0.0005  18.40 

0.0010  17.50 

0 ,0030  15. 15 

0 . 0090  9.95 
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Distribution  of  Chloro  Acetic  Acid  at  25°  Between  g  DiButyl  Ether  and 

(Randall  and  Falley,  1927.) 


Aq. 

Magnesium  Sulfate 

Solutions 

Aq. 

Potassium  Sulfate 

Solutions 

d.  of  aq. 

Ionic  Cone. 

Molality  of 

Mol.  Fraction 

d .  of  aq . 

Ionic  Cone. 

Molality  of 

Mol.  Fraction 

MgS04 

of  added 

CHgCICOOH 

CHgCICOOH  In 

KgS04 

of  added 

CHgCICOOH 

CHgCICOOH  In 

solution 

MgS04 

lnaq.  layer 

ether  layer 

solution 

KiS04 

In  aq.  layer 

ether  layer 

1.003 

0.242 

0 .1012 

0.004554 

1 .008 

0.300 

O.IO36 

0.004356 

1  .010 

0.492 

0 . 1044 

O.OO4661 

1 .039 

1.000 

0.1135 

0.004358 

1 .023 

0.970 

0.1055 

O.OO4783 

1 .058 

1.500 

0 .1128 

O.OO4298 

1.049 

1  .880 

0.1035 

0.004992 

1.078 

2.000 

0.1173 

0.004372 

The  critical  solution  temperature  of  mixtures  of  chloro  acetic  acid  and 
q  Cresol  is  at  about  370.  (Lecat,  1927a.) 

Freezing-point  data  are  given  for  mixtures  of  Chloro  Acetic  Acid  and 
each  of  the  following  compounds: 


Di  chloro  Acetic  Acid  (1) 
Tri  chloro  Acetic  Acid  (1 
Acetophenone  (2) 

Benzene  (4) 

Benzil  (3* 

Benzoic  Acid  (1) 

Camphor  (5) 

Cetyl  Alcohol  (6) 

Cinnamic  Acid  (1) 
o,  m,  £  Cresol  ( 1 )  (12) 


Crotonic  Acid  (1) 

)  Di  benzyl  Acetone  (2) 

Di  methyl  Oxalate  (7) 

Di  methyl  Succinate  (7) 
Di  methyl  pyrone  (8) 
Erythritol  (13) 

Guaicol  ( 12 ) (14) 

Methyl  cinnamate  (7) 
Naphthalene  (6) (9) (10) 
a,  0  Naphthol  ( 12 ) 


Phenol  (10)  (11)  (12) 
Piperonal  (2) (6) 

Salol  (6) 

Sulfuric  Acid  (15) 

Thymol  (12) 

o  m  £  a  Toluic  Acids  (1) 
Urea  (14) 

Urethan  (14) 

Vanillin  (3) 


(1)  Kendall,  1914;  (2)  (3)  Kendall  and  Gibbons,  1915;  (4X7)  Kendall  and 
Booge,  1916;  (5)  Pawlewski,  1893;  (6)  Mameli  and  Mannessier,  1913; 

(8)  Kendall,  1914a;  (9)  Miers  and  Isaac,  1908;  (10)  Mameli  and  Mannessier- 
Mameli ,  1933;  (11)  Kendall,  1916;  (12)  Mameli  and  Cocconi,  1923;  (13) 

(13)  Puschin  and  Dezelic,  1932;  (14)  Puschin  and  Rikovsky,  1933, 

(15)  Kendall  and  Carpenter,  1914. 

CHLORAL  HYDRATE  CCI3  CH(OH),. 

Solubility  of  Chloral  Hydrate  in  Water,  Ethyl  Alcohol,  Chloroform 

and  in  Toluene.  (Speyors,  1R024 


In  Water  In  Alcohol 


t* 

w. 

s. 

w. 

s. 

O  •  ■*  • 

1.433 

239 

1. 11 

188 

5. . . 

1.460 

292 

1 . 16 

200 

10... 

1.485 

375 

I  .23 

220 

i5. . . 

1  .5io 

495 

i .  3o 

3io 

20. . . 

1.535 

660 

i.36 

425 

25  . . . 

1.555 

825 

1 .42 

6lO 

3o. . . 

1 .58o 

ioo5 

1  -49 

950 

35. . . 

1.590 

1210 

i.55 

1590 

3o 

1 .6o5 

i43o 

1 .60 

2780 

4V  •  •  • 

45... 

1 .620 

- 

- 

5600 

Wt.  in  gnus,  of 

cc.  sat.  sol 

•  ;  s 

In  Chloroform 

In  Toluene 

W. 

s. 

W. 

s. 

i  .53o 

3.8 

o.848 

3.25 

1 . 5 1 5 

4.1 

0.900 

5.5 

i  .5io 

5.2 

0.910 

8.0 

1 .5o5 

8.0 

0.915 

i3 .0 

1 .5io 

i5.5 

0.94 

21 .0 

I  .520 

33.o 

o.97 

3i.o 

1 .54o 

65.o  (27°.7) 

1 .02 

5o.o 

1.570 

— 

1 . 1 3 

77.0 

1.590 

OO 

i.4o 

i?4.° 

— 

— 

200.0 

Gms.  GClj 

.CH  (OH),  per 

100  gms. 

solvent. 
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CHLORAL  HYDRATE  CCI3 .  CH  ( OH ),. 

100  gms.  abs.  alcohol  dissolve  215.0 
»  quinoline  »  ,12.50 

100  gms.  equi  molecular  mixture 
CC1j.CH(OH)2  at  20-?.*0 

Solubility  of  Chloral  Hydratb  in  Srvbral  Solvents. 


Solvent. 

t°. 

Gms.  CCl.COH.H2O 
per  100  Gms.  Solvent. 

Solvent 

t°. 

Gms.  CCUCOH.HiO 
100  Gms.  Solvent. 

50%  Aq.  Pyridine 

20-25 

374  (Dehn,  1917.) 

Ether 

ord.  t. 

200  (Squires.) 

Pyridine 

20-25 

80.9 

Oil  tur-  1 

[  cold 

IO  “ 

Carbon  Disulfide 

ord.  t. 

1 . 47  (Squires.) 

pentine  1 

|  hot 

20  “ 

Glycerol 

ord.  t. 

200 

Olive  Oil 

ord.  t- 

100  “ 

Distribution  of  Chloral  Hydrate  Between  Water  and  Organic 

Solvents. 

Immiscible  Solvents.  t.  Dist.  Coef.  r — (  ‘n  -  Authority. 

Cone,  in  Org.  Solvent. 


Water  and  Ether 

0-30° 

0235 

(Hantzsch  and  Vagt,  1901.) 

Water  and  Benzene 

•  •  • 

(Bubanovic,  1913.) 

Water  and  Olive  Oil 

tt  1 1  it 

ord. 

4-9 

(Baum,  1899.) 

it  ii  (i 

u  u  u 

“  “  Toluene 

30° 

3 

0-20° 

4-3 

16.7 

58-74 -5 

(Meyer,  1901;  1909.) 
(Meyer,  1901.) 

(Hantzsch  and  Vagt,  1901.) 

cms.  CCI3  .  CH  (  OH  )2  at  20-25°.  t  (Pitcher  am! 
»  „  »  ,)  (  Dchn,  1921.) 

if  alcohol  and  quinoline  dissolve  o.58  gms. 


Experiments  designed  to  show  the  distribution  of  chloral  hydrate  between 
water  and  gelatine  and  between  water  and  egg  albumin  are  described  by 
Cooper  and  Treadgold,  1934. 


The  Solidification  Points  of  Mixtures  of  Antipyrin”  \nd  Chloral 

Hydrate. 

(Tsakalatos,  1913.) 


t°  of  Gms.  C„H,5N,0 

Solidification.  ^M^xture™5 

Solid 

Phase. 

I08.9 

100  c 

uHijNjO 

90 

86.1 

Ii 

70 

73 

U 

50.5  Eutec. 

64.2 

“  +  I.I 

60 

56.8 

I.I 

62.3  m.  pt. 

S3-2 

M 

60 

50-3 

ii 

56  Eutec. 

47*2 

“+i.J 

t°of 

Solidification. 


Gms.  CuH.jNjO 
per  100  Gms. 
Mixture. 


Solid 

Phase. 


60  40.9 

61 .8  m.  pt.  36.7 

57  3°  i 

5°  26.1 

40  20.2 

33-8Eutec.  16.5 

40  6 

51.6  o 


1.2 


i.2+CC1,.C0H.H,0 

CC1».C0H.H,0 

t< 


1.1 

1.2 


CuH12N2O.CCljCOH.H2O 

C„H,2N20.2(CC1,.C0H.H 


(Hvpnal). 
tO)  (Bihypnal). 


Freezing-point  data 


Chloral  hydrate 


are  given  for: 

Acetanilide  (Angeletti,  1928.) 

Salol  (Bellucci,  1912,  19i3.) 

Camphor  (Tsakalotos,  a915.j  3 

Menthol  (Pawlewski,  1893.) 

Sarcosine  anhydride  (Pfeiffer  and  Seydel,  1928.l 


C2H3°2 
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IODO  ACETIC  ACID  CHgICOOH. 


Distribution  of  Iodo  Acetic  Acid  at  250  Between: 

( Stall  th  and  White,  1989.) 


Water  and  Chloroform 


Om.  Mols.  CHgICCOH 
per  11  ^er  of: 


Om.  Mols.  CHgICOOH 


Water  and  Benzene 

Om.  Mols.  CHgICOOH  Om.  Mols.  CHgICOOH 


HgO  layer 

CHClg  layer' 

'  HgO  layer 

CHCIjj  layer' 

'  HgO  layer 

CeH0  layer' 

7  HgO  layer 

«f  CeHe  layer 

O.OI388 

0.00187 

0.03213 

0.00496 

0.01543 

0.00111 

0.03221 

0.00266 

O.O1655 

0.00230 

O.O3831 

0.00621 

O.OI996 

0.00151 

0.03530 

0.00300 

0.02080 

0.00301 

0.04190 

0.00708 

0.02531 

0.00197 

O.O384O 

0.00334 

0.02350 

0.00345 

0.05085 

0.00895 

0.02748 

0.00222 

O.O484O 

0.00457 

0.02788 

0.00430 

O.06465 

0.01220 

0.02950 

0.00240 

0.07070 

0.00758 

Distribution 

of  Iodo  Acetic  Acid 

Between  Watbh  and  Olive  Oil. 

(Bodansky  and  Meigs,  1932.) 


Om.  Mols. 

"HgO  layer  (C1) 

?5 

0.0145 

37.5 

0.0355 

II 

0.0745 

ETHYLENE  C2H4.  solubility  in  \ 

(Bunsen  and 

t°. 

0.  Q ■ 

O 

0.226  0.0281 

5 

O.19I  O.O237 

10 

O.162  0.0200 

i5 

O.I39  O.OI71 

20 

0.122  O.OI5O 

25 

0.108  O.OI3I 

30 

O.O98  O.OIl8 

Olive  Oil  layer  (Cg)' 

0.0050 

0.0140 

0.0250 


Solubility  in  Alcohol. 

Vols.  C2H,  per 


t°. 

o 

4 

10 

15 

20 


100  Vols.  Alcohol. 

359-5 
337-5 
308.6 
288.2 
271-3 


For  /3  and  q  see  Ethane,  p.  126 


2.90 

2.54 

2.98 


The  solubility  of  Ethylene  in  Water  at  250  in  terms  of  the  Bunsen 
Absorption  Coefficient,  0,  was  found  by  Orcutt  and  fevers ,1 93  , 
be  0  108  The  authors  made  use  of  a  modification  of  the  Van  y 

Neili,  .9,4,  -”«etri5r^^rra«^ediSso?uao„US  measSriSg  its 
pJessire^'By  meanfof  a  special  technique  and  method  of  calculating 

previously  determined  constants. 

10„  cc  H20  dissolve  ».6  cc  W reduced  to^and  ,6c  ^ 
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Solubility  of  Ethylbnb  in  Watbr,  Plasma,  Blood  and 
Habmoglobin  Solution  at  25°. 

(Grollman,  1929.) 


Solubility  In  terms  of  the^ ostwald 

Expression  l  In: 

Partial  pressure 

f 

Dog 

Dog 

Aq.  0.5%  Dog 

or  c2h4 

Water 

Plasma 

Blood 

Haemoglobin  Solution 

550 

0.112 

0.114 

0.141 

0 . 104 

650 

0.113 

0.114 

0.141 

0 . 105 

700 

0.112 

0.115 

0.142 

o .  106 

800 

0.113 

0.115 

0.141 

o.  106 

900 

0.114 

0.115 

0.142 

o .  106 

1000 

0.113 

0.117 

0.144 

0.107 

Solubility  of  Ethylbnb  in  Watbr  and  in  Blood  at'  37.5° . 

(Grollman,  1929.) 


Solvent 


Water 

Whole  Human  Blood 
"  Dog 
"  Rabbit  " 

Aq.  Lipoidal  suspension 


Solubility  In 
'  cc  CgH^  per 

1.0  cc  solution 

0.078 
0.123 
0 . 141 
0.128 

l)  0.120 


of^he  Bunsen  Abs.  Coef.  |9 

cc  cgH4  per  ' 
1.0  gm.  HgO 

0.0785 

0.156 

0.167 

0.148 


(1)  Containing  per  100  cc  of  H20,  0.3  gm.  Blood  Lipoid  prepared  by 
extracting  blood  corpuscles  with  ethyl  ether  and  petroleum  ether. 


Solubility  of  Ethylene  in  Aqueous  Solutions  of  Alkali  Hydroxides 

Etc.,  AT  15°.  (Billitzer,  1902.)  ’ 

Results  in  terms  of  the  Ostwald  Solubility  Expression  l.  See  p.  37, 

Solubility  llt  in  Aq.  Solution  of  Normality: 


Aqueous  Solution  of: 

KOH 
NaOH 
NH4OH 
\  Na^SC^ 

In  H20  alone 


O.I. 

oi54 

°-*53 


0.25. 

0.144 

0.144 

°i57 

0.1425 


o-S- 

O.I^O 

0.128 

O.I56 

O.I27 


0.75- 

O.  118 
o.  114 

OI55 

0.109 


°- I525 
OI593 

Solubility  of  Ethylene  in  Methyl  Alcohol  and  in  Acetone 

Results  in  terms  of  the  Ostwald  Solubility  Expression  /.  See  o 

Tn  Mathul  A  l/«/\Ln1  T _  A *  .  _ 


1.0. 

o . 1056 

O.  IOI 

°  154 

0.093 


t°. 

o 

10 

20 

25 


In  Methyl  Alcohol. 

3-3924 
2.8831 
2.3718 

2.II54 


In  Acetone. 

4.0652 
3-358o 
2.6278 
2.2500 


30 

40 

50* 

60 


In  Methyl  Alcohol. 

18585 

1  -3432 

o .  8259 

o-35°6 


rLevi 

37  . 

In  Acetone. 

I.8680 
I  0852 
O.2772 


1901.) 


1  he  formulas  from  which  the  above  figures  were  calculated  are: 

In  Acetone AIC°h01’  /  =  3 ' 3f 4  “  ° ' 05083  1  ~  0  00001 

Acetone,  /  =  ^0652  _  o  o6946  /  _  0-000ia6 
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Solubility  of  Ethylene  in  Several  Solvents.  (McDaniel,  ion.) 


Solvent. 

t°. 

Abs.  Coef. 
A. 

Benzene 

22 

3.010 

H 

35 

2.655 

it 

50 

2.482 

Hexane 

22 

3.°38 

it 

35 

2.826 

it 

45 

2.586 

Bunsen 
Coef.  0. 

Solvent. 

t°. 

2.786 

Heptane 

22.4 

2-353 

ti 

35 

2  .  IOO 

a 

39’ 

2.8X41 

Acetone 

20 

2.505 

ii 

35 

2.219 

Limonene 

22 

Abs!  Coef. 

Bunsen 

A. 

Coef.  0. 

3  463 

3.207 

3.186 

2.824 

3  no 

2.722 

2571 

2 . 29O 

2.308 

2.046 

no  constant  equilibrium 


Abs.  Coef.  A  =  vol.  of  ethylene  absorbed  by  unit  vol.  of  solvent  at  temp,  stated. 
For  definition  of  Bunsen  Coef.  /3,  see  11 37. 

The  Coef.  of  Abs.  j8  of  ethylene  in  Russian  petroleum  iso.  1 64  at  io°  and  o.  1 42  at  20°. 

(Gniewosz  and  Walfisz,  1887.) 


1.0  cc.  of  absolute  ethyl  alcohol  dissolves  at  t°  (pressure  not  stated)  3. 59498  — 
0.0077 1 0  t  +  o. 0006812  t-  cc.  of  ethylene.  (Sporry,  1022.  isae. ) 

100  cc.  of  rubber  dissolve  1 4 1  -O  cc.  (reduced  to  o°  of  760  mm.)  ethylene  at  210. 

(  Venable  and  Fttwu,  1922.  ) 


The  solubility  of  Ethylene  in  cyclohexanol  is  0.299  at  26°  in  terms  of 
the  Ostwald  Solubility  Expression.  (Cauquil,  1927c  > 


Solubility  of  Ethylene  in  Several  Solvents  at  Various  Temperatures. 

(Horlutl,  1931.) 


Solubility 

of  C2H4  in  1 

t° 

r  CC1. 

4 

(CH3)2C0 

0 

5.027 

4.843 

5 

4 . 689 

4.572 

10 

4.415 

4 . 308 

15 

4.159 

4.074 

20 

3.922 

3.847 

25 

3.711 

3.64O 

30 

3.511 

3-473 

35 

3.341 

3.285 

40 

3.163 

3-142 

50 

— 

60 

— 

70 

— 

80 

— 

90 

of  the  Oscwald  Solubility  Expression  l  in: 


CHgCOOCHjj 

ceHe 

ceH5C1 

4.618 

— 

3.882 

4-379 

4.268 

3-640 

4.156 

4.017 

3.425 

3-914 

3.796 

3.221 

3.709 

3-591 

3.018 

3-521 

3-403 

2.887 

3.348 

3.241 

2.714 

3.185 

3.087 

2.576 

3-049 

2.955 

2.460 

2.708 

2.265 

_____ 

— 

2.084 

_ 

— 

1.932 

_____ 

— 

1 .815 

— 

1.707 
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Solubility  of  Ethylene  in  Sbvbral  Solvents  at  Various 
Temperatures  and  Pressures. 

(Klrejew,  Kaplan  and  RomantchouK,  1936.) 


Solvent 

.0 

cc  CgH^  (reduced  to  0° 

and  760 

mm)  dissolved 

_ A - 

by  1  cc. 

solvent 

at: 

t 

'  50 

100 

200 

300 

400 

500 

600 

700  760  mm  Hg 
pressure 

Kerosene 

-21 

_ 

1  .0 

2.0 

3.05 

4.10 

5.10 

6.10 

7 . 10 

7.65 

tl 

-10 

— 

0.80 

1 . 60 

2.40 

3.25 

4-10 

4.90 

5.65 

6.15 

If 

0 

— 

0.70 

1.40 

2.05 

2.65 

3-25 

3.85 

4.50 

4.90 

fl 

+20 

— 

0.55 

1 .10 

1.55 

1-95 

2.30 

2.70 

3-10 

3.32 

It 

40 

— 

0.35 

0.65 

0.95 

1.30 

1.65 

i.95 

2.20 

2.35 

Xylol 

-21 

O.85 

1.35 

2.60 

3-82 

5-00 

6.15 

7-35 

8.45 

9.40 

ft 

-10 

0.70 

1.20 

2.40 

3-25 

4-10 

5.00 

5.95 

6.90 

7.50 

ft 

0 

0.55 

0.90 

1.80 

2.30 

3-40 

4. 10 

4.80 

5.50 

5-95 

ft 

+20 

0.30 

0.45 

0.90 

1-45 

1.95 

2.50 

3.00 

3.50 

3.80 

fl 

40 

0.25 

0.40 

0.85 

1 .20 

1-75 

2.25 

2.60 

2.80 

3-03 

Cracked  gasoline 

-21 

— 

1.35 

2.75 

3-95 

5-15 

6.30 

7.45 

8.45 

9.05 

-10 

— 

1  . 10 

2.20 

3-30 

4.30 

5.25 

6.25 

6.95 

7-40 

0 

— 

0.95 

1-95 

2.95 

3.80 

4-55 

5.30 

5-95 

6 . 40 

+20 

— 

0.75 

1.50 

2.30 

3-05 

3-70 

4.20 

4.50 

4.60 

40 

— 

0.65 

1.30 

1.80 

2.30 

2.70 

3.05 

3-40 

3.60 

Di  chloro 

Ethane 

0 

0.25 

0.55 

11.15 

1 .80 

2.40 

3-00 

3-55 

4.15 

4.50 

Light  Solvent 

0 

O.30 

0.60 

1.25 

1.90 

2.60 

3.25 

3.85 

4.45 

4.80 

Freezing-point  data  are  given  for  mixtures  of  ethylene  and  di  methyl  ether 
by  Baume  and  Germann,  1911,  1914.) 


BROMO  ETHANE  1,2  (Ethylene  Bromide)  CHgBrCHgBr. 

Solubility  of  Ethylene  Bromidb  in  Water. 

(Gross  and  Saylor.  1931;  Van  Arkel  and  Vies,  1936.) 


Oms. 


C2H4Br2 


15 

20 


per  100  gms.  Hg0 


0-335 

0.392 

O.404 


Oms. 
per  100  gms 


C2H4Br2 


HgO 


30 

35 

50 


0.431 

0.451 

0.532 


(EfhvWgRP°ina  ?ata  are  eiven  for  mixtures  of  1.2  Di  bromo  Ethane 
(Ethylene  Bromide)  and  each  of  the  following  compounds. 


Acetic  Acid  (1M2) 
Aniline  (B)(9) 
Azoxyanisol  (11) 
Benzene  (1M5M6) 
Bromo  Toluene  (4) 
Carbon  TetraChloride 
Chloro  Benzene  (5) 
1.2-Dichloro  Ethane 
Di  ethyl  di  acetyl 
tartrate! 14 


(5) 

7) 


cis  Dichloro  Ethylene  (7) 
trans  "  »  ( ^ ) 

Di  phenyl  amine  (1) 

Ethyl  Bromide  (8) (10) 
Menthol  (1) 

Naphthalene  (1)  (2) 

0  Naphthol  (3) 

♦  Picric  Acid  (3) 
Ethylene  Chloride  (10) 


2,01  and  £  Nitroaniline  (11) 
Nitro  Benzene  ( 1 )  (5  ) 
Paraldehyde  (4) 

Propylene  Bromide  l 12) 

1 , 1 , 2 , 2  Te tra  Bromo  Ethane  ( 1  o I 

"  "  Chloro  "  ( 10 1 

toluene  (2) 

p  Xylene  (4) 

Cyc)ohexane(i3) 


Paterno  and  **ola, 

'0)  Timmermans,  1028'  (o)  »  ''  limmermans,  1927: 

»93i;  In)  Bogojewlensky ,  Wino6rad«’aid3BogoUbow1”T9™a°l  '  VeSSelovsk>’ 

13  Bauc*>  1913b;  (14)  Bat  el  1  i ,  ^83.  ’  9°6’  Timmermans,  1934. 
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BROMO  CHLORO  ETHANE  CH0ClCH0Br. 

1000  gms .  H„0  dissolve  6.88  gms.  C?H,BrCl  at  3o°.  (Gross,  Saylor  and 
Gorman,  1933.) 

DICHLORO  ETHANE  1.2  (Ethylene  Chloride)  CH-CICH-Cl. 

G»  Ct 

Solubility  of  Ethylene  Chloride  in  Water. 

(Rex,  19061  Gross,  1929,  1929  (a);  Gross  and  Saylor,  1931.) 


t° 

Gms. 

C2H4C12  per 

ro 

Qns.  CgH^Clg  per 

100  gms. 

HgO 

l 

100  gms.  HgO 

0 

0  . 

922 

(0.873) 

20 

O.869 

(0.849 ) 

10 

0. 

885 

25 

O.865 

(0.895, 

15 

0. 

872 

30 

0.894 

(1-P30, 

The 

results 

in  parentheses  are 

by 

Van 

Arkel 

and  Vies , 

1936. 

100 

gms .  aq . 

0.5 

n  KC1  dissolve 

0 

.752 

gm.  C 

2H4C12  at 

25°. 

t! 

It  II 

0.5 

n  MgS04  " 

0 

•  552 

gm. 

II  II 

II 

Determinations  of  the  vapor  pressures  of  cbncentrations  of  ethylene 
chloride  less  than  saturation  in  water  at  30°  are  given  by  Saylor, 
Stuckey  and  Gross,  1938. 


Miscibility  of  Ethyl  Alcohol  (see  Note,  p.  4  )  AT  °°  W11H  Mixtures  of: 


Ethylene  Chloride  and  Water. 

(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 
_ - - \ 


r~ 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

CHjCl.CHjCl. 

H,0. 

C«HsOH. 

Sat.  Sol. 

O.971 

O.O29 

0. 19I 

MS 

O.9O 

O.  IO 

O.42 

I  .08 

*0.88 

O.  12 

O.46 

.  .  . 

0.792 

00 

O 

CS 

O 

O.670 

I  .OI 

0.70 

0.30 

0 . 80 

O.98 

0.60 

0.40 

o-93 

O.96 

0.50 

0.50 

0.99 

o-95 

0.40 

0.60 

1 .01 

0.94 

0.30 

0.70 

0.99 

0.94 

0.20 

0.80 

0-95 

0.94 

0.095 

0.905 

0 . 842 

0.96 

0.02 

O  .  98O 

0.514 

0.97 

Ethylidene  Chloride  and  Water. 
(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


r 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

CH3.CHC12. 

h2o. 

C,HsOH. 

Sat.  Sol. 

0.985 

0.015 

0.226 

I  .  IO 

0.90 

O.  IO 

0-43 

I  03 

0.805 

O.I95 

O.586 

I  .OI 

0.70 

O.3O 

O.69 

O.98 

*0.67 

0-33 

O.72 

0.60 

O.4O 

0.77 

O.96 

0.50 

0.50 

0.82 

0-95 

0.437 

0.563 

O.857 

O.94 

0.30 

O.7O 

0.88 

0-93 

0.20 

0.80 

0.86 

o-93 

O.  IO 

O.9O 

0.79 

094 

0.03 

O.97 

0.576 

0-95 
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Freezing-point  data  are  given  for  mixtures  of  1.2  Dichloro  Ethane 
and  each  of  the  following  compounds. 


Carbon  Disulfide  (3) 
Benzene  (4)  (5) 

Benzene  Tetra  Chloride  (6) 
cis  Dichloro  Ethylene  (1) 
trans  "  "  (1) 


(2) 


(1)  Timmermans,  1927; 

(3)  Hammick  and  Howard,  1932;  (4)  Huettig  and  Smyth, 
Gay,  1910,  1911;  <6)  Timmermans,  1934- 


Succinic  Acid  (2) 

1 . 1 .2.2-Tetra  bromo 
Ethane  (2) 

1.1. 2. 2  Tetra  chloro 
Ethane  (2) 

1.1.2  Tri  chloro 
Ethane  (2) 

Timmermans  and  Mme.  Vesselovsky,  1931; 

1935;  (5)  Baud  and 


1.2  Dicyan  Ethane  (2) 

1.2  Dibrom  Ethane  ( 1 ) ( 2 ) 
Ethylene  Bromide  (1) 
Ethyl  Ether  (4* 

Penta  chloro  Ethane  (2) 


DICHLORO  ETHANE  1.1  (Ethylidene  Chloride)  CHC12CH3. 

Solubility  of  Ethylidbne  Cbloridb  in  Water. 

(Rex,  1906;  Gross  and  Saylor,  1931.) 


t°  Gins .  CgH^Clg  per  100  gms.  HgO 


0 

O.656 

(0.594) 

10 

0.595 

20 

0.550 

(0.506) 

25 

0.506 

30 

0.540 

(0.482,  35°) 

50 

— 

(0.519) 

The  results  in  parentheses  are  by  Van  Arkel  and  Vies,  1936.) 

100  gms.  Aq.  0.5  q.  KCl  dissolve  0.443  gms .  C-H-Cl,  at  250. 

. . 0.5  U  MgS04  "  0.316  "  "  "  « 


Freezing  point  data  are  given  by  Timmermans,  1934  for  mixtures  of 
Ethylidene  Chloride  and  Methylene  Chloride,  iso  butyl  bromide  and  toluene. 


DI  IODO  ETHANE  1 .2-CH2I .CHgI . 


Freezing-point  data  for  mixtures  of  di 
by  Rheinboldt  and  Luyken,  1932. 

t 


iodo  ethane  and  dioxan  are  given 


DiCYANODIAMIDE  (H2CN2)2  (Polymerized  cyanamide).  v 
Solubility  in  Water,  in  Alcohol  and  in  Ether 


In  Water. 


t* 

Gms.  (H,CN,)S  per 
100  gms.  H,0. 

0 . 

1 3 . 

i5 . 

25 . 

..  4  •  i3 

39.9.  .  .  . 

7.76 

49-s - 

60.1.... 

74-0. ... 

••  32.58-33.4 1 

( Hetherington  and  Braham,  192a.) 
In  Ethyl  Alcohol 
°*  79°  J* 

Gms.  (H,CN,)  per 
t°.  100  gms.  Alcohol. 

>3.0 .  !.?6 

•  4 .  1.70 

35.o .  2.26 

49-9 .  3.3o 

60.1 .  4.j3 


In  Ethyl  Ether 
(dried  over  Na ). 

Gras.  (H.CN.i,  per 
t”-  100  gms.  Ether. 

0 .  o . 0006 

J3.o .  0.01* 

25.o .  0,001 5 

35.3 .  o . 0026 

,  ‘  ^ll1-  J-  prakt.  Chem.  (21. 
77,  534,  1908.  1  J 


Freezing-point  data  are  given  for: 


Dicyan  di  amide  +  Urea  (J&necke  and  Rahlfs,  1930.) 

"  +  Cyanamide  (Pratolonga,  1914.) 

GLYOXIME  CH(:NOH).CH(:NOH). 

Freezing-point  data  are  given  by  Semeria  and  Bocca,  1926,  for  the  following 
systems  :  glyoxime  -f-  xanthone,  metnyl  glyoxime  +  xanthone,  dimethyl  glyoxime+ 
xanthone  and  methyl  ethyl  glyoxime  +  xanthone. 

GLYCOL  DINITRATE  CH20N02.CH?0  NO*. 

One  liter  of  water  dissolves  6.2  gms.  CH2  0  N02.CHa  ONQ2  at  i5°,  6.8  gms. 
at  20°  and  q.2  gms.  at  5o°.  (  Iiinkenbach,  1926,  quoted  from  Naoum,  1924 


ACETALDEHYDE  CH3COH. 


Solubility  in  Ethyl  Alcohol  Determined  by  the  Method  of  Lowering 
of  Freezing-point  (de  Leeuw,  1911).  Liquid  air  was  used  as  the  cooling 
medium  and  temperatures  were  measured  with  the  aid  of  a  specially  con¬ 
structed  resistance  thermometer. 


t°. 

Wt. 

Per  Cent 
CH3COH 
in 

Mixture. 

IOO 

Mol. 
Per  Cent 
CH?COH 
in 

Mixture. 

IOO 

Solid  Phase. 

t°. 

Wt. 

Per  Cent 
CH?C0H 

Mol. 
Per  Cent 
CH3COH 

Solid  Phase. 

-123.3 

CH3COH 

-122.3 

in 

Mixture. 

51-8 

in 

Mixture. 

5°-7 

CH3COH.C2H6OH 

— 125.4 

9O.7 

90.3 

<1 

-1253 

45-6 

44-5 

U 

—  127.6 

84- 5 

83 -9 

<< 

— 128 

40.6 

39-5 

CH,COH.2C2H5OH 

—  132 

80.9 

80. 2 

(Eutectic) 

— 1 23 . 2 

35-3 

34 -3 

n 

—  126 

78.1 

77-3 

CH3COH.C2H6OH 

—  126.8 

30.2 

29-3 

u 

—  126 

75-2 

74-4 

«« 

-130.6 

17.9 

17-3 

C2H6OH 

-1243 

67.0 

66.0 

a 

—  120.6 

10.2 

9.8 

M 

-123.5 

60.8 

59-7 

it 

-114.9 

0.0 

0.0 

Freezing-point  data  for  mixtures  of  acetaldehyde  and  paraldehyde  as  well 
as  the  complete  x  —  T  diagrams  are  given  by  Holleman  (1903)-  Results  for 
mixtures  of  paraldehyde  and  p  xylene  are  given  by  Paterno  and  Ampola  (1897). 

Results  for  mixtures  of  the  a  and  0  forms  of  Acetaldehyde  phenyl  hydrazone 
are  given  by  Laws  and  Sidgwick  (1911)* 


ETHYLENE  OXIDE  (CHglgO. 


Solubility  of  Ethylknr  Oxidb  in  Watbr  and  in  Dichloro  Ethanb. 

(Kaplan  and  ReformacsKaja,  1937.) 


Solvent 


Water 

II 

w 

Dichloro  ethane 

u  •' 

11  » 


5 

10 

20 

0 

10 

20 


'  150 

45 

33 

20 

99 

50 

22 


cc  (Cl^JgO  (reduced  to  0°  and  760  mm.)  dissolved 
per  1.0  cc  solvent  at  a  pressure  of: _ 


200 

300 

400 

600 

600 

700 

760nm 

60 

105 

162 

240 

— 

— 

— 

46 

76 

120 

178 

294 

— — ’ 

“ 

29 

49 

74 

101 

134 

170 

195 

130 

380 

— . 

— 

— 

80 

42 

199 

101 

365 

180 

274 

412 

506  (6^0) — 

The  authors  also  give  results  for  the  vapor  pressures  of  ethylene 
oxide  in  water  and  di  chloro  ethane. 
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ETHYLENE  OXIDE  C2HiO. 

Freezing-Points  of  Mixtures  of  Ethylene  Oxide  and  Water. 

(Maass  arid  Boomer,  1922.) 


t”- 

Per  cent 

C,  II,  0. 

t". 

Per  cent 

C,  H,  0. 

f. 

Per  cent 
Cs  11,0. 

—  0.2... 

6.0 

io.5... 

34.0 

y  « 2  •  .*  •  • 

63.5 

-4-  6.7.  . 

11.4 

1 0 . 0 . . . 

4o.8 

6.9.. . 

65.5 

9.4. .  . 

16.4 

9-5... 

46.0 

6.0. . . 

70.5 

10.4 .  •  • 

21.3 

9.0. . . 

5i  .0 

4.3... 

78.5 

IO.7. . . 

24.9 

8.4... 

55.0 

—  0.9... 

92.0 

10.7. . . 

28.0 

7.0. . . 

62.0 

— 1 1 1 .3. . . 

100.0 

METHYL  FORMATE  HCOO(CH3). 

Freezing-Points  of  Mixtures  of  Methyl  Formate  and  Tin  Tetrachloride 

(  Kournakov  and  Porelemouter!  1916.,) 


Flnall  t*of  melllns . .  -5.  -1-26.  50  6.  80.  83.3.  81.7.  71.?.  C8.  SI. 4.  38.4.  — :»3. 

Mol.  #/o  Sn Clt .  io  i5  20  27.5  33.3  4o  52.3  64  84  94  100 


The  mol.  compound  has  the  composition  Sn  Cl4.2  H  CO  O  (CH,)  and  m.  pt.83°.3. 


Freezing-point  data  for  mixtures  of  methyl  formate  and  ethyl  acetate 
are  given  by  Sapgir,  1929. 

ACETIC  ACID  CH3COOH. 

Reciprocal  Solubility  of  Acetic  Acid  and  Water  Determined  by  the 
Method  of  Lowering  of  the  Freezing-point. 

Solid  Phase. 

CH3COOH 

u 
u 
u 
u 
a 
u 
u 

1  ne  aara  in  tne  above  table  were  obtained  by  plotting  the  results  of  PiVL-o»-;«rr 
(.893),  Roloff  (1895),  Dahms  (1896)  (,899),  de^oppet f.^riclS^VnS^ 

T«L°r/19)0  ’  °  (l9Io)>  Groschuff  (1911),  Paterno  and  Salimei  (iQitWnd 

Tsakalotos  (1914),  on  cross-section  paper  and  drawing  a  curve  through  thepoints 
in  best  agreement.  In  addition  to  making  determinations  of  thP  frLJrT  P  •  Z 
of  the  mixtures,  Ballo  also  analyzed  the  sofidpha^ 

theZiZ1"  °f  the  5 


Gms.  CHjCOOH 

Gms.  CHjCOOH 

t°. 

per  100  Gms. 

Solid  Phase. 

t°. 

per  100  Gms. 

Sat.  Solution. 

Sat.  Solution. 

0 

O 

Ice 

—  20 

67.O 

~  5 

15-2 

If 

-i5 

72.3 

— 10 

28.5 

u 

— 10 

77-5 

-15 

40.0 

C( 

-  5 

82 . 2 

—  20 

49.2 

(i 

0 

87  .O 

-25 

57-o 

u 

+  5 

91 .8 

—  26. 

7  60.0 

(Eutectic) 

10 

95-8 

IO 

<N 

1 

62.5 

CH3COOH 

16.6 

100.0 

Solubility  of  Acetic  Acid  in  Ethyl  Alcohoi  foSoCSM  nrTP„, 

the  Method  ce  ^Determined  by 

Gms.  CH3COOH 


Gms.  CHjCOOH 

t°. 

per  100  Gms. 
Sat.  Solution. 

Solid  Phase. 

t°. 

-75 

26.0 

CH3COOH 

— 10 

-70 

27.7 

u 

—  c 

—  60 

33-o 

u 

J 

0 

-50 

38.2 

u 

+  5 

-40 

43-7 

u 

10 

-30 

—  2© 

r 

50.2 

58.0 

u 

u 

15 

16 

per 

Sat. 


r  100  Gms. 
Solution. 
67.7 

73-2 

79  i 
85.2 
91-5 
98.0 
100.0 


Solid  Phase. 

CH3COOH 


(i 

u 

u 

u 

u 

u 


read  from  wwe  P'°tted  cross-section  paperand  the  above  figures 


c2h„o2 
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Reciprocal  Solubility  of  Acbtic  Acid,  Ethyl  Ether  and  Watbr  at  20° 

( SaaaXl ,  1936.) 

The  determinations  were  made  by  titrating  mixtures  of  two  of  the  com¬ 
ponents  with  the  third  just  to  appearance  of  turbidity.  The  results  show 
the  binodal  curve.  Tie  lines  determined  by  a  graphical  method  are  shown 
on  the  author's  diagram  but  the  values  are  not  marked  in  the  table. 


cc  per 

100  cc  sat. 
✓V-  _ 

.  sol. 

cc  per 

100  cc  sat 
A 

.ssol. 

cc  per 

100  cc  sat. 

sol. 

CHjjCOOH 

IWz0 

HgOk 

/CH3C00H 

^2^5  ^2° 

/  CHgCOOH 

WT 

h20 

O 

12.3 

87.7 

17.8 

71.5 

10.7 

25.8 

48.4 

25.8 

O 

98.0 

2.0 

21 . 6 

64.O 

14-4 

26.4 

46.O 

27.6 

8.7 

13.5 

77-8 

23.8 

20.6 

55-6 

26.5 

33.8 

39.7 

9.5 

85.7 

4.8 

23.8 

55.6 

20.6 

27.0 

32.5 

40.5 

l6.7 

16 . 7 

66.6 

25-0 

25-0 

50.0 

60.0 

40.0 

00 

70.0 

00 

30.0 

ACETIC  ACID  CH.,COOH. 

Solubility  in  Aqueous  Solutions  of  Epichlorhydrine, 

(Leone  and  Bonclli,  1922  ) 

The  authors  give  data  for  the  system  H2  O  +  CH8  CO  OH  -f-  CHs.O.CH  CH^  Cl. 
As  a  part  of  this  study  they  determined  tne  temperature  of  clearing  and  of  clouding- 
when  weighed  amounts  of  acetic  acid  were  added  to  aqueous  solutions  of  cpichlor- 
hydrine  of  definite  weight  per  cent  concentrations.  These  results  when  plotted 
on  cross-section  paper  yield  straight  lines  from  which  the  followmg  figures  were 
read.  At  temperatures  above  80°  the  epichlorhydrine  begins  to  react  with  the 


water. 


Gills.  Cll,  CO  Oil  per  100  gms.  salouit'  d  solution'  in  aq  loons  =_ 


t". 

IO. 

20. 

3o. 

40. 

5o. 

60. 

70. 

80. 


9.97  % 
C3  IfjOCI. 

1 3 .  i 
11.2 
y.2 

7.3 

5.4 

3.5 

1 .6 

0.0 


20.01  Vo 
c8  IIjOCI. 

25.5 

23.6 

21.7 

19.8 
17-9 
16.0 
1 4*  • 
12.2 


30.77  °/» 
€3IIsOCl. 

29 -9 

28.2 
26.5 

24 . 8 

23.2 
2  1.5 

19.8 

18.2 


59 .£.6  -Vo 

c3n,dm 

29.2 

27.5 

25.9 

24 . 2 

22.5 

20.9 

19.2 

17.5 


89.0  V  % 
C,H30C1. 

17-9 

16.5 
i5 .0 

13.6 
12.2 

10.7 
9.3 
7  9 
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Solubility  of  Epichlorhydrin  in  Aqueous  Solutions  of  Acetic  Acid. 

( I.eono  and  Benelli,  1922.) 

Weighed  amounts  of  aqueous  acetic  acid  solutions  of  three  concentrations  were 
mixed  with  weighed  amounts  of  epichlorhydrin  and  the  temperatures  of  clearing 
and  clouding  determined.  The  results  are  all  expressed  in  weight  per  cent.  On 
account  of  reaction  of  the  constituents,  determinations  could  not  be  made  above  8o°. 
The  authors’  results  were  plotted  and  the  following  values  for  regular  intervals 
of  temperature  w'ere  read  from  the  curves.  At  each  temperature  there  are  two 
concentrations  of  epichlorhydrin  at  which  saturation  occurs.  One  represents 
the  epichlorhydrin  rich  layer  and  the  other  the  epichlorhydrin  poor  layer. 


Aqueous  14.93  per  cent 

Aqueous 

30.49  per  cent 

Aqueous 

50.0  percent 

CHjCOOH. 

CH, 

,COOH. 

ch3 

COOH. 

\Yl.  per  cent 

Wt 

.  per  cent 

wt. 

per  cent 

C.jII.,0Gl  in 

C.H.OCl  in 

C,H50Cl  In _ 

lighter  heavier 

lighter 

heavier 

lighter 

heavier 

f 

layer.  layer. 

■  In}  er. 

layer. 

layer. 

layer. 

25  ....... . 

9.0  98.5 

16.5 

97  v  * 

5o.o 

94-2 

3o . 

9.5  98.7 

18.0 

97-° 

52.0 

93.8 

35 . 

10.0  98 .0 

I9.O 

96.5 

54.5 

93.2 

4o . 

10.5  97.8 

20.0 

96.0 

57.0 

92.0 

45 . 

u,o  97.5 

22.0 

95.3 

60.0 

91.0 

5o . 

ii.5  97-° 

24.0 

94  -  7 

63.5 

89.5 

55 . 

12.0  96.5 

26.O 

94.0 

67.5 

87.5 

60 . 

1 3 . 0  96.0 

29 . 0 

93.5 

72 . 5 

85.0 

63  (eril.  temp.). 

-  - 

- 

— 

81.0 

65 . 

i4-o  95.5 

33.0 

q3.0 

7o... . 

i 5.0  95.0 

37.5 

92 . 5 

75 . 

i6.5  94-n 

43.o 

9 1 .5 

80 . 

i8.5  93.0 

5o.o 

90.0 

Isotherms 

for  the  System 

Epichlorhydrin,  Acetic 

Acid  and  Water 

at  0°,  10°,  10°  AND  ()0°. 

( Leone  and  Benelli,  1922.) 

The  authors  determinations  were  plotted  on  cross  section  paper  and  from  the 
four  curves  the  following  values  for  regular  intervals  of  concentration  of  acetic 
acid  were  read.  At  each  concentration  of  acetic  acid  there  are  two  concentrations 
of  epichlorhydrin  at  which  saturation  occurs.  There  is  a  maximum  for  each  curve 
which  corresponds  to  the  concentration  of  acetic  acid  above  which  the  three 
constituents  mix  in  all  proportions.  The  results  show  for  both  acetic  acid  and 

epichlorhydrin  the  grams  of  each  per  ioo  gms.  of  homogeneous  mixture  of  the 
two  with  water. 


Gras.  QHjCOOIl 
per  100  gms. 
sat.  sol. 

O . 

5 . 

IO . 

i5 . 

2.0 . 

22 . 

'-*4 . 

26 . 

28...  . 

30  . 

31  . 

32  . 


Eras.  Cj  1IS  0  Cl  per  100  gras.  sat.  solution  at 


o*. 


10’. 


to". 


00*. 


6.48 

6.7 

7.5 

8.4 

9-7 

10.5 
1 1 .0 
12. 1 
1 3 . 8 

16.5 
18.7 
25.0 


9«-9' 

91.2 

86.2 

79-o 

70.0 

66.4 

62.0 
56-7 
5i  .0 
43.0 
37.0 
27.0 


6 . 52 

7.3 

8.3 

9-7 

11.5 

12.5 

1 3. 5 
i5.o 

17.5 

25.0 


98. 72 
92.3 
85.2 
77-5 

68.5 
64.0 

09.0 

53.5 

45.5 
3o.o 


7.00 

98*0 

8 

.0 

97-° 

8.0 

9°.5 

9 

.3 

89.0 

9.2 

82.0 

1 1 

•  4 

80.0 

in’. 6 

72.5 

»4 

.5 

69.0 

1 3 . 8 

60.7 

22 

.5 

53.5 

16.0 

55.0 

•3o 

.0 

4o.o 

20.0 

48.0 

27 . 0 

39.0 

c,h4o, 
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ACETIC  ACID 

Equilibrium  in  thb  Ststbm  Acbtic  Acid,  Anilinb  and  Watbh. 

(Angelescu  and  Motzoc,  1985.) 

The  determinations  were  made  by  titration  with  the  aid  of  weight  pipets 
mixtures  of  two  of  the  components  with  the  third  just  to  the  appearance 
or  disappearance  of  clouding.  In  order  to  locate  the  tie  lines  of  the 
binodal  curve  determined  by  titration,  the  distribution  of  acetic  acid 
between  the  aqueous  and  aniline  layers  was  also  determined. 

Results  a.\  o°  Results  at  20° 


Qms. 

per  100  gms^.  sat.  solution 

Qms.  per 

100  gms.  sat. 

ablution 

'  Wk2 

CHgCOOH 

HgO- 

'W*2 

CHgCOOH 

3.68 

— 

96.32 

3-59 

— 

96.41 

7.13 

2.89 

89.98 

4.14 

0.35 

95.51 

10.00 

5.91 

84.09 

5.30 

1.41 

93.29 

17.10 

12.41 

70.49 

7.58 

3.87 

88.55 

20.82 

14.02 

65.16 

9.31 

6.08 

84.61 

26.76 

15.33 

57.88 

11.05 

8.08 

80.87 

30.10 

15.73 

54-17 

13-29 

10.25 

76.46 

32.17 

15-88 

51.95 

15-73 

12.l6 

72.11 

34.75 

16.01 

49-24 

18.68 

13.68 

67.64 

37.76 

16.16 

46.08 

22.26 

14.86 

62.88 

38.72. 

16.20 

45- 08 

26.56 

15.67 

57-77 

47.68 

16.26 

36.06 

30.80 

l6.l8 

53-02 

58.15 

15.60 

26.25 

34.03 

16.4O 

49-57 

68.92 

13.38 

17.70 

43-91 

16.59 

39.50 

76.83 

10.68 

12.49 

58.64 

16.39 

24-97 

86.36 

6.23 

7.41 

67.90 

14.33 

17-77 

90.37 

4.02 

5.61 

76.68 

10.73 

12.59 

95.71 

— 

4.29 

86.58 

5-94 

7.48 

91 .  l8 

3-07 

5.75 

94-84 

— 

5.l6 

The  distribution  results 

at  200  are 

as  follows: 

Qms. 

CH-C00H  per  100  gms. 

Sx  . 

Gms.  CHGCOOH 

per  100  gms. 

-/S - - - , - 

C1 

,  ?n  t\  7*- 

HgO  layer 

(Cj)  CeH6NH2  layer  (C2)  cg 

HgO  layer  (Cj) 

*  '  Z‘  2 

1.68 

2.15 

3.05 

4.65 


0.65 

0.92 

1.S1 

2.56 


2.58 

2.33 

2.02 

1.82 


5.22 

6.82 

8.77 

9.63 

11.19 


3-11 

4.33 

6.22 

7*25 

9.30 


1.68 
1-57 
1.45 
1-33 
1 .20 


The  authors  ^so  stu,iea  the  e.uiUhri^iu^^is^syste.  ^influencea 

«*«■  12  S  £«S 

of  water  ana  acetic  acia  of  the  *  “j  consta„t  acetic 

tures  of  these  in  „r  '  containing  respectively  is. 83, 

uation°of 'this'was'consiaerea  to  be  the  hyarolysis  of  the  aniline  acetate 
formed  in  solution. 
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The  following  additional  determinations  of  the  system  Acetic  Acid 
Aniline  and  Water  at  o°  are  given  by  Ust-Kachkintsev  and  Nertshin, 


1936. 


Gms.  per  100  gras.  sac.  solution 


'  CgHgNHg  CHJCOOH  "  HgO 

9.8  6.0  84.2 

25.5  15.8  58.7 

41.7  16.8  41*5 

42.5  16.5  44-0 

59.1  15-8  25.1 

74-3  12.1  13.6 


These  authors  also  give  results  for  the  quarternary  systems  Acetic 
Acid,  Aniline,  Pyridine  and  Water  and  Acetic  Acid,  Aniline, Piperidine 
and  Water  at  o°. 


Distribution  of  Acetic  Acid  between  Water  and  Chloroform: 

At  Room  Temperature.  At  250. 


(Wright,  Thomson  and  Leon  —  Proc.  Roy. 
Soc  49. 185, 1891.) 

Results  in  parts  per  100  parts  of  solution. 
Upper  Layer.  Lower  Layer. 


(Herz  and  Lewy;  Rothmund  and  Wilsmore.) 

Gms.  CH3COOH  G.  M.  CHjCOOH 
.  per  too  cc.  per  100  cc. 


CHjCOOH.  CHClj. 

HjO. 

CHjCOOH 

.  CHClj. 

O 

0 

84 

99. 16 

O 

99.OI 

6.46 

0 

92 

92.62 

I.04 

98.24 

17.69 

0 

79 

81.52 

3-83 

94.98 

25.IO 

I 

21 

73  69 

6.77 

91.85 

33  71 

2 

97 

63-32 

II.05 

87.82 

44.12 

7 

3° 

48.58 

17.72 

80.00 

50.18 

i5 

11 

34-71 

25*75 

70- 13 

See  Note,  page  106 


HjO. 

HjO 

CHClj 

HjO 

CHClj 

Layer. 

Layer. 

Layer. 

Layer. 

O.99 

2 

0.089 

O.05 

O.OO32 

O.  72 

4 

0-3I3 

O.075 

0.0062 

1 . 19 

6 

O.596 

O.IOO 

0.0100 

I.38 

8 

O.974 

0.150 

O.OI98 

II3 

10 

I.43O 

0 

M 

Dl 

0.0260 

2.28 

12 

I.982 

0. 200 

O.O325 

4-12 

20 

5-10 

0.30 

O.070 

30 

10.2 

0.50. 

O.170 

40 

I5-3 

0.70 

O.275 

50 

21.9 

0.80 

°-335 

5  2-3 

39-54 

0 

00 

0.659 

In  addition  to  the  above  results,  data  for  somewhat  lower  concentrations  of 
acetic  acid  determined  at  20°  are  given  by  Dawson  and  Grant  (1901) 
ir7'u  ts  showing  the  influence  of  electrolytes  upon  the  distribution  of  acetic 
acid  between  wa^er  and  chloroform  are  given  by  Rothmund  and  Wilsmore  and 


Distribution  of  Acetic  Acid  at  250  between: 

Water  and  Carbon  Disulphide.  Water  and  Carbon  Tetrachloride. 


Gms  CH3COOH 
_ per  100  cc. 

~"csT 

Layer. 
2 


(Herz  and  Lewy.) 


H20 

Layer. 

65 

70 

75 

80 

85 


G.  M.  CH3COOH 
per  100  cc. 


3 

3 

5 

6 


64 

o 

3 

4 
4 


h2o 

Layer. 

I  .1 
I  .2 
I  2 

X-35 

I.4 


CSj 

Layer. 

•45 
•55 

.80 

•97 
•3 


Gms.  CH3COOH 
per  100  cc. 


(Herz  and  Lewy.) 


G.  M.  CHjCOOH 

per  loo  cc. 


O 

O 

O 

O 

I 


HjO 

Layer. 

CC14 

Layer. 

h2o 

Layer. 

CC1« 

Layer. 

30 

1.8 

°-5 

O.03 

40 

3-o 

O.7 

0-055 

50 

60 

4- 8 

5- 8 

O.9 

I  .1 

O.095 

OI55 

70 

76.2 

12.0 

25.2 

I  .2 

I  ■  27 

°-235 

0.420 

equal  volumes  of  carbon  disulfide betweeiJ  water  and  mixtures  of 
by  Herz  and  Kurzer  U9,o)  Carb°n  at  *5°  are  given 


c  2h  4  o  2 
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Distribution  of  Acetic  Acid  at 
Water  and  Bromoform. 

(H.  and  L.  —  Z.  electro.  Ch.  ii,  8x8,  ’os) 


Gms  CH3COOH  G.  M.  CHjCOOH 
per  100  cc.  per  100  cc. 


HjO 

CHBrs 

h2o 

CHB'r3 

Layer. 

Layer. 

Layer. 

Layer. 

20 

i-5 

O.4 

0  035 

30 

3-o 

0.6 

O.070 

40 

4-8 

0.8 

0.120 

50 

7.8 

1  0 

020 

60 

12.0 

1 . 1 

0.28 

65 

15.6 

115 

o-39S 

70 

27  .0 

•  •  • 

•  •  • 

See  Note  below 


250  between: 
Water  and  Toluene. 

(H.  and  F.  —  Ber.  38,  1140,  ’05.) 


Gms.  CH3COOH  G.  M.  CH3COOH 
per  too  cc.  per  100  cc. 


h2o 

UHsCHa 

h2o 

C„H8CH, 

Layer. 

Layer. 

Layer. 

Layer. 

5 

O.II9 

OI 

0.0025 

10 

O.328 

0-2 

O.OO75 

20 

I  I32 

O.4 

0.0260 

30 

2.265 

0.6 

O.053O 

40 

3-7  25 

0.8 

O  090 

50 

5.841 

1 .0 

0.140 

60 

8-344 

•  •  • 

*  ... 

Distribution  of  Acbtic  Acid  at  250  Bbtwben  Watbr 
and  Sbvbral  Organic  Solvents. 

(Archibald,  1932.) 


Immiscible  Solvents 

Water  and  Ethyl  Methyl  Ketone 

M  H  n  it 

"  Tertiary  Amyl  Alcohol 

ii  ii  n  n 

"  Secondary  Butyl  Alcohol 

II  II  l»  11 

"  Normal  Butyl  Alcohol 

ii  ii  ii  » 

"  Normal  Amyl  Alcohol 


Water  and  Amyl  Alcohol  at  20°. 

(Herz  and  Fischer,  1904.) 

G 


Gms.  CH3COOH 


M.  CH3COOH 
per  100  cc. 


'll20 

Alcoholic 

h2o 

Alcoholic 

Layer. 

Layer. 

Layer 

Layer. 

I 

O  923 

O  OI 

0  0095 

2 

I  .847 

O  03 

O  0280 

3 

2.741 

0.05 

O • 0460 

4 

3-694 

0  07 

00645 

5 

4-587 

O  09 

O • 0830 

6 

5-475 

on 

0 • 1010 

7 

6-434 

013 

O- 1190 

8 

7.328 

•  •  • 

Om.  Mols.  CH, 

,COOH  per  liter 

3  v\ _ 

Cg 

IgO  layer  (Cj) 

Organic  layer  (Cg)'  Cj 

O.I4828 

0 . 17866 

1.2050 

0.46045 

0.54351 

1 . 1804 

0.13205 

0.19531 

1-4971 

0.37427 

0 . 52829 

1.4H5 

0.15100 

0.19212 

1.2723 

0 . 46670 

0.53182 

1.1395 

0.15072 

0.18757 

1 • 2445 

0.42054 

0.51302 

1 . 2200 

0.16451 

0.15305 

0.9303 

0 . 48828 

O.45864 

0.9393 

ic  Acid  between: 

Water  and  Benzene  at  25®. 

(Herz  and  Fischer,  1905.) 

Gms.  CHjCOOH 

G.  M.  CH3COOH 

per  100  cc. 

per  100  cc. 

h2o  c6h6 

h2o 

C«H« 

Layer.  Layer. 

Layer 

Layer. 

5  0.130 

005 

O  0014 

10  o-4!7 

O  •  IO 

O  0005 

20  1-55 

0-20 

O  0030 

30  3  °3 

030 

O  0290 

40  4-95 

0.50 

OO51 

•  •  •  •  • 

O.70 

O  090 

Note. -The  distribution  results  of  Herr  and  co-workers  are  reported  in 

::dd  £ 

calculating  to  gram  quantities,  were  p  intervals  of  concentration  of 

the  curves-  thus  obtained,  readings  for  regular  intervals  ot 

acetic  acid  in  the  aqueous  layer  were  selected. 
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Distribution  of  Acetic  Acid  between  Water  and  Benzene. 

(Waddell,  1898;  see  also  Lincoln,  1904.) 

The  measurements  were  made  by  adding  varying  amounts  of  benzene  or  water 
to  5  cc.  of  acetic  acid  and  then  running  in  water  or  benzene  till  saturation  was 
reached.  The  observed  readings  were  calculated  to  grams  per  100  grams  of  the 
liquid  mixture. 


Upper  Layer. _  _ Lower  Layer. 


t°. 

CH3COOH. 

CaHg. 

h20. 

CH3COOH.  c6h„. 

h2o. 

25 

046 

9952 

0.02 

9.4 

0 . 18 

90.42 

25 

3.10 

96  75 

015 

28 . 2 

o-53 

71  27 

25 

5.20 

94-55 

0.25 

37  7 

084 

61 .46 

25 

8.7 

90.88 

042 

48  3 

1 .82 

49.88 

25 

16.3 

82.91 

0.79 

61 .4 

6 . 1 

32  5 

25 

30-5 

6737 

2.13 

66 .0 

13  8 

20  2 

25 

52-5 

39.60 

7  .60 

52.8 

39-6 

7  6 

35 

1 .2 

98.68 

0.08 

16.4 

0 .62 

82.98 

35 

5-7 

93  97 

o-33 

36.8 

1 .42 

62 . 78 

35 

9.0 

90.42 

0.58 

49.0 

2 . 10 

48.90 

35 

45  0 

49.00 

6 .0 

61.3 

25-5 

13.2 

35 

52.2 

39-4 

8.4 

52.2 

39-4 

8.4 

Additional 

data  in  connection 

with 

the  distribution 

of  acetic 

acid  between 

water  and  benzene  are  given  by  King  and  Narracutt  (1909),  Kuriloff  (1898), 
Farmer  (1903),  Bubanovic  ( 1 9 1 3)»  a°d  Lincoln  (1904).  This  latter  investigator 
points  out  that  the  same  degree  of  chiding  does  not  represent  the  end  point  in 
all  cases  as  was  assumed  by  Waddell  (1900). 

Data  for  the  distribution  of  acetic  acid  between  benzene  and  aqueous  solu¬ 
tions  of  sodium  acetate  at  250  are  given  by  Farmer  (1903). 


Distribution  of  Acetic  Acid  Bbtvebn  Water  and  Benzene. 

(Belctourov,  1939.) 

Results  at  o°  Results  at  25° 

0m.  Equlv.  CHgCOOH  per  liter  c,  On.  Equlv.  CH^COOH  per  liter  c. 

H20  layer  ^  H^Ia^eF^c^'Tay^  *<£ 


0.3123 

0.00387 

82.6 

0.6151 

O.0113 

54*4 

1*3911 

O.O416 

33.4 

2.4604 

0. 1072 

22.96 

3.9934 

0.2555 

15.6 

5.6589 

0.4542 

12.5 

7.2676 

0.7570 

9.60 

9.7468 

1*2775 

7.63 

11.7341 

2.4604 

4.77 

12.7750 

4.0785 

3*13 

11.8069 

6.4443 

1.83 

0.7760 

0.0199 

39.0 

.1.0031 

0.0284 

35.3 

1.2680 

0.0417 

30.4 

2.6496 

0.1325 

20.0 

4.0343 

0.2792 

14.4 

5.6589 

0.4731 . 

12.0 

7.7407 

0.8233  * 

9.4 

8.9709 

1.1639 

7.71 

10. 1254 

1*4951 

6.77 

12.2073 

4.8640 

2.51 

11. 1285 

6.1131 

1.82 

Results  at  6o° 

On.  Equlv,  CHgCOOH  per  liter  C 


0.9274 

O.O346 

26.6 

1.4194 

0.066l 

21.5 

1.8547 

0. 1230 

15.1 

3.3310 

0.3020 

11.0 

3.9366 

0.3785 

10.4 

3*7500 

0.5299 

8.96 

4.7500 

O.5299 

8.96 

6.4159 

O.8237 

7.70 

8.7249 

1*3437 

6.49 

10.7310 

2.44I4 

4.40 

11.6773 

4-IO69 

2.84 

11.605 

5.6778 

2.  O4 

c2h4o2 
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Distribution  of  Acetic  Acid  Bbtvbbn  Watbr  and  Chloroform. 

(Bektourov,  1939.) 


Results  at  o°  Results  at  50° 


Om.  Equlv. 

CHJCOOH  per  liter 

an.  Equlv. 

CHjjCOOH  per  liter 

£l 

HgO  layer  (C^ 

CHClg  layer  (Cg)' 

C2 

/H20  layer  (C^ 

CHCLj  layer  (Cg)' 

C2 

0.1773 

O.O0827 

21.44 

0.0709 

0.00355 

20.0 

O.39OI 

0.0260 

15*0 

0. 1891 

0.0118 

l6.0 

O.8984 

O.H58 

7.76 

O.2482 

O.O189 

13.1 

1.6548 

O.33IO 

5.00 

0.9109 

O.13OO 

7.0 

3.4517 

^.0402 

3-32 

2.1987 

O.461O 

4*77 

5.7214 

2. 1751 

2.64 

4.3028 

1.3000 

3.31 

7.7776 

3.5696 

2.  l8 

6.5015 

2.3642 

2. 75 

8.7239 

4.326l 

2.02 

8.0619 

3.3808 

2.38 

9.4804 

5.3194 

1.78 

9.3386 

4.8702 

1.92 

Distribution  of  Acetic  Acid  Bbtvbbn  Water  and  Carbon  Tbtracblloridb. 

(Bektourov,  1939.) 


Results  at  250 


Results  at  6o° 


GSn.  E<julv.  CHgCOOH  per  liter 

HgO  layer  (Cj) 

CCl^  layer  (Cg) 

0.0733 

0.000945 

77.6 

1.0284 

0.0260 

39.6 

I.8560 

0.0709 

26.2 

2.6952 

0.1418 

19*0 

3.5699 

0.2128 

16.8 

4.9412 

0.3664 

13.5 

7.7546 

0.7447 

IO.4 

10.2370 

1.3358 

7 . 66 

11.1354 

1.7022 

6.54 

On.  Equlv.  CH-COOH  per  liter 


'  HgO  layer  (CJL) 

3> - - 

CC14  layer  (Cg)  ' 

1 

0»ll82 

O.OO236 

50.1 

0.5437 

O.OI42 

38.3 

0.8275 

0.02719 

30.4 

1.6786 

0.0874 

19.2 

3.0262 

0.2009 

15*1 

7.4945 

0.7093 

10.6 

9.5514 

I.I466 

8.33 

10.8517 

1.6786 

6.46 

11.4191 

1.9859 

5.75 

Distribution 


Water  and  Benzene  at  'iS0 
(Brown  and  Bury,  1923.) 
Gms.  mots.  CHjCOOH  per  liter  of 
C6H6  layer. 


11,0  layer. 

o.  53 1 
0.633 
1 . 1 48 
1 .5io 
1.858 
2  976 
4 . 743 
5.444 
6. 101 
7.546 
8.710 
10.812 
11.137 


0.0125 
o.oi65 
0.0443 
0.0714 
o. ioi5 
0.224 
0.486 
o.6i4 
0.739 
1 .089 
1 .463 
2 . 692 
3. 1 1 1 


OF 


Acetic  Acid  Between  : 

Water  and  Epichlorhydrine  at  10° 
(Leone  and  Benelli,  1922.) 


Gms.  CHa  COOH  per 


upper  layer  (a). 


lower  layer  (t 


3.47 

6.71 

9  47 

12.02 
16  58 
20.00 
23.70 

26.43 
27.45 
29.25 
3o.  10 
29.07 
28 . 5o 


1.07 
2.29 
3.59 
5 . 00 
7.72 
10.00 
1 3. 21 
16.59 
18.00 
21.83 

23.33 

24*97 

25.33 


a 

b‘ 

3.22 

2.93 

2.63 
2.40 
2.17 
2.00 

1.75 

1.63 
I  .52 

1  34 
1.29 

1 . 16 
1 . 12 
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ACETIC  ACID 

Distribution  of  Acetic  Acid  Bbtwbbn  thb  Conjogatb 
Layers  Formed  with  Water  and  Bbnzenb  at  25  • 

(Hand,  1030. 


The  binodal  curve  was  determined  by  titrating  mixtures  of  two  of  the 
liquids  with  the  third  to  an  end  point  which  was  the  mean  of  the  amount 
which  was  unmistakably  insufficient  to  produce  clouding  and  that  which 
was  definitely  in  excess.  The  tie  lines  were  determined  by  mixing  suf¬ 
ficient  quantities  of  the  three  liquids  to  yield  two  layers,  and  after 
attainment  of  equilibrium  at  250,  about  2  gram  quantities  of  each  layer 
were  removed,  weighed  and  titrated  for  acetic  acid  with  standard  barium 

hydroxide. 


Results  for  the  Binodal  Curve 


Cta3.  present  In  the  homogeneous  mixture 


CHjCOOH 

C6H6 

37.46 

9.30 

9.985 

36.26 

7.09 

10.86 

30.88 

14.43 

5.87 

33.2 

l6.56 

6.04 

31.29 

4.  10 

12.16 

36.39 

6.44 

11.64 

36.74 

22.23 

5.89 

26.10 

17-53 

4.13 

30.88 

17.66 

5.38 

20.23 

O.48 

30.16 

14.21 

0.21 

29.98 

Results  for 

Upper  Layer 

Gms. 

per  100  gms.  solution 
_ /* 

CHgCOOH 

ceHe 

HgO  ' 

0.15 

99.849 

0.001 

1.4 

98.56 

0.04 

3-27 

96.62 

0.11 

13.3 

86.4 

0.4 

15.0 

84.5 

0.5 

19.9 

79-4 

0.7 

22.8 

76.35 

0.85 

31 .0 

67.1 

1.0 

35.3 

62.2 

2.5 

37.8 

59-2 

3.0 

44-7 

50.7 

4.6 

52.3 

40.5 

7.2 

P.P.  =  Plait  Point 


Data  showing  the  solubility  of 
presence  of  acetic  and  other 


Gms.  present  In  the  homogeneous  mixture 


'  CHgCOOH 

ceHe 

h2°  v 

10.47 

0.15 

29.83 

20.54 

1.50-1.61 

11.20 

20.57 

0.98-1 .06 

15.89 

20.32-20.45 

28.38 

1.83 

20.80 

0.89-0.90 

17.59 

20.83 

2.09-2.14 

9.74 

10.09-10.21 

11.04 

1.11 

9.85 

8.23 

1.31-1.36 

10.45-10.85 

19.50 

0.717 

10.19-10.33 

31-53 

0.404 

52.3 

40.5 

7.2  PP 

the  Tie  Lines 

Lower  Layer 

Ota.  per  100  gms.  solution 


/  CHjCOOH 

4.56 

0.04 

95.2 

17.7 

0.20 

82.1 

29.0 

0.40 

70.6 

56.9 

3.3 

39.8 

59-2 

4.0 

36.8 

63.9 

6.5 

29.6 

64.8 

7.7 

27.5 

65.8 

18.1 

16.1 

'64.5 

21.1 

14.4 

63.4 

23.4 

13.2 

59-3 

30.0 

10.7 

52.3  40.5  7.2  P.P. 


water  in  benzene  as  influenced  by  the 
fatty  acids  are  given  by  Briegleb,  1930. 


c2h„o2 


no 


Distribution  of  Acetic  Acid  Between  Water  and  Ethylether. 

(Lofrirjan,  1919l) 

The  author  points  out  the  discrepancies  in  previous  determinations.  In  his 
experiments  equal  volumes  of  the  two  liquids  were  shaken  together  for  one-half 
hour  at  constant  temperature  and  each  layer  analyzed  by  titration,  using  phenol- 
phthalein  as  indicator.  Acetic  acid  forms  double  molecules  in  ether. 


Qms.  mols.  CtlyCOOH  per  liter.  Gros.  mols.  CH, COOJI  per  liter. , 


t" 

11,0  layer 
(0,). 

Ellier  iayer 
(C,T. 

c, 

C,' 

V 

H,0  layer 
(C,). 

E tli  <t  layer 
(C,>. 

£1. 

C, 

0.. . 

O  01273 

0.00684 

1.86 

25.  . . 

0. 01 323 

O . 006097 

2.17 

0. . . 

0 .  o3 1 22 

O.OI667 

1 .87 

25.  .  . 

o.o33o9 

O.Ol528 

2.  17 

0.  .  . 

0.06292 

o.o34oi 

i.85 

25.  .  . 

0.06654 

0 .  o3  u 

2.14 

0. . . 

0. 1262 

O.0697I 

1 .81 

25... 

0. 1 34  * 

o.o6355 

2.  11 

0. . . 

o.3i3o 

O.1809 

r  73 

25... 

0 . 3265 

0.16*4 

2.01 

0. . . 

o.6*23o 

0.3829 

1 .62 

25... 

0.6497 

0.3406 

I.9I 

0. . . 

-i .  1 930 

0.8l45 

t. 45 

25.  .  . 

1 . 2600 

0.7413 

1.70 

Similar  determinations  are  also  given  for  5°,  io°,  i5°  and  20°.  —  Additional  data 
at  1 5°  are  given  by  Pinnow,  1922;  at  20-22°  by  Behrens,  1926;  at  25°  by  Smith  1921-2. 


Distribution  of  Acetic  Acid  between  Water  and  Ethyl  Ether. 

(de  Kolossovsky,  1911.) 


Results  at  Several  Temperatures. 


Results  at  180. 


Gms.  CH3COOH 

per  too  cc.  of: 

Gms.  CHuCOOH  per  100  cc.  of: 

HjO 

Ether 

P 

H20 

Ether 

p 

tr. 

Layer  (j>). 

Layer  (p '). 

P’ 

Layer  (/>). 

Layer  (/>'). 

f 

13 

0-365 

0.207 

I.76 

I  .O 

o-S 

2.0 

18. 

O.367 

0.201 

I  .82 

2.0 

I  .O 

2.0 

27 

o-379 

O.I95 

I.94 

4.0 

2  .  I 

1.9 

7-5 

0.799 

0-551 

1-45 

6.0 

3-5 

i-7 

12 

0.803 

O.529 

1-52 

8.0 

4-9 

1.6 

18 

0.802 

O.5OI 

I.60 

10. 0 

6.6 

i-5 

25 

0.789 

O.474 

1.66 

150 

11. 4 

i-3 

20.0 

17.0 

1 . 2 

25.0 

23-3 

1 .07 

According  to  results  obtained  at  250  by  Morgan  and  Benson  (1907),  the  ratio 
of  distribution  for  concentrations  of  acetic  acid  up  to  12  grams  per  100  cc.  of 
the  H20  layer  is  more  nearly  constant  (1.92)  than  shown  above  for  18  .  A 
similar  constancy  of  distribution  (approx.  2.08  at  150)  was  also  found  by  Pinnow 


^  Results  showing  the  influence  of  varying  concentrations  of  a  large  number  of 
electrolytes  upon  the  distribution  of  acetic  acid  between  water  and  ether  are 
given  by  de  Kolossovsky,  Dubrisay  (1912),  and  by  Hantzsch  and  Vagt  ^i). 

Data  for  the  distribution  of  acetic  acid  between  ether  and  molten  CaCl2.6H2 
and  ether  and  molten  LiNC^H.O  are  given  by  Morgan  and  Benson  (1907). 

One  determination  of  the  distribution  of  acetic  acid  between  sat.  aq.  CaCl2 
solution  (20  gms.  per  1.)  and  kerosene  gave  97-7  gms.  acid  per  100  gms.  aq.  layer 
Tnd  27  gms  per  "no  gms.  kerosene  layer  at  ordinary  temperature.  (Crowell, 

1918.) 


Ill 
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Distribution  of  Acetic  Acid  Between  Water  and  Toluene  at  25°. 

(Woodman,  1926.) 

Mixtures  of  weighed  amounts  of  water  and  toluene  were  titrated  with  glacial 
acetic  acid  untill  only  a  slight  turbidity  remained  after  shaking.  The  mixture 
was  then  placed  in  a  thermostat  and  the  titration  continued  to  homogeneity. 

Gins,  per  100  gms. 


Gms.  per  100  gms. 
sat.  solution. 


Gms.  per  100  gms. 
sal.  solution. 


Gms.  per  100  gms. 
sat.  solution. 


HjO. 

0.4721 

1.474 

2.966 

4.594 

4.689 

6.871 

8.507 

9.809 


6,  H,  CHj. 

11,0. 

Cj  11$  CH$. 

n,o. 

0,11,011, 

H,  0. 

8l .3979 

10.82 

22 . 34 

14. 5o 

14.62 

25. 3o 

66.866 

H.53 

19-89 

16.00 

12.54 

25 . 80 

55.124 

11.93 

19.30 

17.10 

11.32 

26.52 

45.84 

12.02 

19.48 

18.00 

10.29 

28.13 

44.72 

12.38 

18.37 

20.08 

8.662 

33.42 

35.38 

12.83 

17.43 

21.76 

7-4j5 

43.89 

29.27 

12.98 

17.53 

23.23 

6.342 

57.597 

25 . 28 

1 3. 56 

16.07 

24-34 

5-97 

67.8344 

G,  II6  CIlj. 

5.454 

5.3o8 

5.02 

4.446 

2.975 

1 .419 

o.6533 

0.2856 


In  order  to  locate  the  points  (tie  lines)  corresponding  to  upper  and  lower  liquid 
layers,  mixtures  of  the  three  components,  yielding  two  layers,  were  brought  to 
equilibrium  in  a  thermostat  and  measured  volumes  of  each  layer  weighed  and  titrated 
for  acetic  acid.  The  following  results  were  obtained. 


Aqueous  layer. 

Toluene 

layer. 

Aqueous 

layer. 

Toluene  layer. 

dy. 

wl.  % 
ClIjOOOH. 

rfy 

wl.  •/, 
CHjCOOIl 

wt.  »/„ 

dy.  Oil,  G00I1. 

d  >s. 

wt.  °/„ 
CIlj  OOOH. 

4 

I  .025 

21 .38 

O.8614 

1.374 

I  .049 

67.70 

0.8847 

l8.55 

1  .o35 

30.87 

o.863o 

2-797 

I  .044 

69.71 

0.8846 

2  1  .50 

1 .042 

37.69 

0. 865o 

4.072 

I  .  o3q 

70.55 

0.8952 

24.88 

1  .o5o 

47. 5o 

0.8676 

6.363 

1 .024 

69.85 

o-9°99 

32.96 

1 .054 

58.o5 

0.8780 

10.35 

1 .006 

66.68 

0.9276 

40.64 

I  .052 

64.86 

0.8796 

14.98 

0-9757 

58.46 

0.9588 

53.07 

Distribution  of  Acbtic  Acid  at  25°  Bbtwbbn: 

(de  Kolosaowaky ,  1934:  de  KolossowaKy,  Kullkow  and  Beltturov,  1935.) 

Water  and  Nitro  Benzene  Water  and  q  Nitro  Toluene 


0«n.  Hols. 

CHgCUOH  per  liter 

HgO  layer  (Cj) 

^•al,er  (Cg)  ' 

4 

0.178 

0.0075 

23.7 

0.515 

O.O248 

20.8 

O.842 

O.O468 

18.0 

I.684 

0.131 

12.85 

2.414 

0.234 

10.32 

4.}i6 

0.543 

7.58 

5.314 

0.805 

6.60 

7.881 

1.58l 

4.98 

9-337 

2.510 

3.72 

9.880 

9*.  488 

3.690 

5.095 

2.68 

1.86 

an.  Mols. 

CH^COOH  per  liter 

c. 

Hg0  layer  (Cj 

)  2  C6H4CH3N02  layer  (C2)' 

— L 

C2 

O.I418 

0.0049 

28.9 

0.2955 

0.0108 

27.4 

1.1075 

0.0539 

20.55 

1.657 

O.O969 

17.1 

-2.860 

0.216 

13.06 

3.889 

O.366 

IO.63 

5.449 

O.612 

8.90 

6.919 

O.808 

7.71 

8.717 

1.422 

6.15 

10.827 

3.58l 

3.02 

9.752 

5.987 

I.63 
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Distribution  of  Acetic  Acid  at  25°  Bbtvben  Water  and  Toluene. 

(de  Kolossowaky  and  Megenlne,  1932.) 


Gra.  EquIv. 

CHSCOOH  per  liter 

C1 

HgO  layer  (Cj) 

CgHgCHs  layer  (Cg 

y  c2 

O.9624 

0.03758 

25.61 

I.8963 

0.10373 

18.28 

2.8072 

O.I928 

14.56 

3.7041 

0.2959 

12.52 

4.5840 

O.4160 

11.02 

5-4393 

0.5670 

9.70 

Distribution  of  Acetic 
Water  and  o  or  p  Xylene. 

(Herz  and  Fischer.) 


Gms.  CHsCOOH  G.  M.  CH3COOH 
per  100  cc.  per  100  cc. 


h2o 

Layer. 

1 

0  or  p 
Xylene 
Layer. 

h2o 

Layer. 

0  or  p 
Xylene 
Layer. 

5 

0.24 

0.1 

0.004 

10 

O.48 

02 

O  .OIO 

20 

0-4 

0.025 

30 

2.15 

0.6 

O.047 

40 

3-40 

08 

O.079 

So 

5  10 

1  0 

O  122 

60 

7.27 

1 .2 

O.230 

70 

12.52 

. . . 

.  .  . 

See  Note,  page  106 


Gm.  EquIv.  CK^OOH  per  liter  C. 


h20  layer  (Cj)  CgHgCHg  layer  (Cg)' 

C8 

7.1623 

0.8377 

8.55 

8.782 

1.218 

7.21 

10.256 

1.744 

5.88 

11.473 

2.527 

4.51 

12.190 

3.810 

3.20 

12.5 

12.5 

1.0 

Acid  at  250  between: 

Water  and 

m  Xylene. 

(Herz  and  Fischer.) 

Gms.  CH3COOH 

G.  M.  CH3COOH 

per  100  cc. 

per  100  cc. 

IS-Hr 

2&. 

5  006 

01  00015 

10  0  30 

02  0.007 

20  0  95 

0  4  0.022 

30  1 .91 

0  6  0  042 

40  3.04 

oG  0.072 

50  4-65 

1.0  O.III 

60  6.65 

I  •  2  •  •  • 

Distribution  of  Acetic  Acid  at  20°  Bktwben  Water  and  Iso  Propyl  Ether. 

(Smith  and  Elgin,  1935.) 


Ora.  Hols •  CH3COpH  per  liter 
HgO  lajerlcjl  Ether  layer  (Cg)A 


0.0732 

0.0785 

0.1450 

0.2980 

0.3030 

0.6025 

O.6925 


O.OI36 

0.0140 
0.0254 
0.0560 
0.0577 
0. 1186 
0. 1430 


£2. 

Qm.  Mole. 

CH^COgH  per  liter  Cg 

C1 

'HgO  layer  (Cj 

)  Ether  layer  (Cg)v  Cj 

O.185 

O.89OO 

0.1733  O.196 

0.178 

1 . 1070 

0.2290  0.207 

0.177 

1 . 3600 

0.2803  0.206 

0. 188 

1.4300 

O.3260  0.228 

0.190 

1.7970 

O.3994  0.222 

0.196 

2.7800 

0.6740  0.242 

0.206 

Iso  Propyl  Ether  =  (CH3)gCH0CH(CH3)g. 


A  method  for  the  determination  of  the  composition  of  mixtures  of  fatty 
acids  based  upon  their  relative  distribution  between  water  and  iso  propyl 
ether’ is  described  by  Werkman,  1930.  A  table  of  results  for  ted  stnbu- 
tion  constants  of  mixtures  of  varying  proportions  of  pairs  of  form^’ 
ace!ic  proprionic,  butyric  and  lactic  acids  between  water  and  .so  propyi 
ether  at  25°  is  given. 
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Distribution  of  Acbtic  Acid  at  Room  Tbmpbraturb  Bbtwbbn 
Water  and  Pbtrolbum  Ethbr. 

(Orosafeld  and  Mlennelster,  1932.) 


cc  o.l  a  NaOH  required  for^the  CH^COOH  in  25  cc  of 


HgO  layer 


6.6 

13.6 

22.6 


Pet.  Ether  layer 

0.030 
0.045 
0.056 


of:  ccO.l  fl  NaOH  required 

for  the  CH,  OOOH  in  25  cc 

>\  w  ° - 

\  /  HgO  layer 

Pet.  Ether  layer 

46.7 

0.080 

97.8 

0 . 228 

172.4 

O.608 

242.3 

1 .220 

Distribution  of  Acetic  Acid  at  25°  Between', 
(Gordon  and  Reid,  1922.) 

Water' and  Cotton  Seed  Oil. 


Gms. 

cff,coon 

Gras. 

CH,  COOll 

Gms. 

CH.COOH 

per 

roo  gms. 

per 

i 

0  < 

per 

100  gms. 

"ImT^ 

^  n.Tr 

c.  s. 

layer. 

oil  fayer. 

layer. 

•oil  layer 

layer. 

oil  layer. 

I  *9 

o.o525 

12.7 

0.435 

46.9 

2.34 

2.  I 

o.o544 

14. I 

0.494 

5o.g 

2.76 

2-4 

0.0698 

l6.  I 

o.583 

62, 1 

3.94 

7.5 

0.239 

28.9 

1 .22 

70.2 

5.37 

8.2 

0.267 

3i  .8 

1  -34 

81.8 

9-70 

Water  and  Kerosene. 

Gras.  CH,  COO II 


9-« 

17.0 

27.2 
46.9 

59.2 


0.0676 
0.189 
o.445 
t .  1 45 
1  -9l5 


Distribution  op  Acbtic  Acid  Bbtvrbn  Water  and  Olive  Oil. 

(Bodanaky,  1928;  Bodanaky  and  Meigs,  1932.) 


Results  at  250 


Results  at  37. 5( 


Offl.  Mols. 


per  liter 


_  ,3 

HgO  layer  (Cj) 

Oil  layer  (Cg) ' 

£ 

*  AgO  layer  (Cj) 

Oil  layer  (Cg)  ' 

1 

0.0102 

0.0492 

O.O960 

0.1970 

0.0001 

0.0012 

0.0050 

0.0094 

102.0 

41.0 

19-2 

20.9 

0.0102 

0.0492 

O.O962 

0.1930 

0.0001 

0.0012 

0.0054 

O.OO96 

102.0 

41-0 

17.8 

20.1 

Data  showing  effect  of  camphor  on  the  reciprocal  solubility  of  acetic  acid  anc 
olive  oil  are  given  by  Wingard,  1917. 

Distribution  of  Acetic  Acid  Bbtwbbn  Watbr  and  Collodion. 

(Northrop,  1929.) 


Qm.  Mols. 

CHjjCOOH^per  liter  of 

C2 

HgO  layer  (Cj)  • 

Collodion  layer  (Cg)' 

0.01 

« 

0.01 

1.0 

0.10 

0.099 

1.0 

1.00 

0.87 

0.87 

5.00 

3.05 

0.61 

Results  are  also  given  for  the  distribution 
sodium  acetate  solution  and  collodion 


acetic  acid  between 


aqueous 


c2h4o2 
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Distribution  of  Acetic  Acid  Between  Aqueous  Sodium  Acetate  Solutions 

AND  ETHYLETHER  AT  20°.  (  Lofman,  1919. ) 


Concentration 
of  crijCOOII. 

0.0200'  normal 


o.o3i25  » 
o . 0625  » 
0.125  » 
0.25  » 
o .  5o  » 
1 . 00  » 
2.00  » 


Distribution  Coefncicnt  (  G- M  CH3C0()H  per  liter  A.|,  layer  \ 

— - V  G.  M.  CH,  CQOH  per  -liter  Ether  layer/ 


0.0  normal 
CBjCOONa  (=H,0). 


1 .0-  normal 
ClljCOOPia  sol. 


2.0  normal 
CH3C00Na  sol. 


3.0  normal 
CIIjCOONa  sol. 


2.  IO 
2.  IO 

2.09 
2.04 
2.00 
I  .92 
I. 71 

1.45 


2.07 
2.  l5 
2.23 
2.25 
2.20 
2.  l6 

1-97 
I  .70 


2.10 
2.  t  5 
2.24 
2.24 
2.30 
2.21 
2 . 17 
2.00 


2.25 

2.23 

2.34 
2 . 36 
2.42 
2.33 
2.27 
2.18 


Results  showing  the  distribution  of  acetic  acid  between  aqueous  salt 
solutions  and  benzene  at  350  are  given  by  Mittra,  1928. 


Distribution  of  Acetic  Acid  Between  Acetone  and  Glycerol  at  25°. 


(Smith,  1921-22.) 

Millimols.  XHjCOOH  per  liter  In  Mtlllmols.  CH.COOH  per  liter  in 


Glvcerol  laver 

Acetone  layer 

Glycerol  layer 

Acetone  layer 

A 

—  • 

(G). 

(A). 

G 

(G). 

(A). 

G 

0-9^5 

I  .725 

i.83 

3.875 

7.00 

I  .8l 

I  OO 

1.825 

1 .82 

4.6o 

8.20 

I  .78 

I  .60 

3.025 

1 .80 

4.85 

8.60 

1.77 

2.77 

4.70 

1.70 

10.00 

17.60 

I  .  76 

2.775 

4.775 

1 .72 

i7.3o 

29.30 

I.69 

Data  for  the 

distribution 

of  mixtures 

of  Acetic  Acid  and  Hydrogen 

Peroxide 

between  water  and  amyl  alcohol,  and  between  water  and  ether  are  given  by  Perschke 
and  Tschufaroff,  1926.  They  also  give  results  for  the  distribution  of  these  compounds 
determined  separately,  which  agree  with  those  of  Herz  and  Fischer,  1904*05,  and 
Calvert  1901 


Distribution  of  Acbtic  Acid  Bbtwbbn  2.2.4-Trimbthyl 
PbNTANE  (i  OCTANB)  AND  |3  MBTHOXY  ETHANOL. 
(Henrlqles,  1933. ) 


Results  at  -19*5° 


Results  at  o° 


Om.  Hola.  CH^COOH  per  liter 

' Pentane  layer  (1)  Ethanol  layer  (2); 


0.0013 

0.0029 

0.0064 


0.1709 

0.3743 

O.6652 


1 

Om.  Mol s. 

CH,COOH  per  liter 

1 

2  r 

Pentane  layer 

jn  Ethanol  layer" 

(Z)  '  ii 

0.0078 

0.0033 

0.1563 

0.021 

0.028 

0.0077 

O.OO46 

0.1613 

0.0096 

O.OO84 

0.0105 

O.O169 

O.3619 

0.3302 

0 . 6212 

0.023 

0.032 

0.027 
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Equilibrium  in  the  System  Acbtic  Acid  and  Pyridine 

(Swerlngen  and  Ross,  1934.) 


Mixtures  of  the  two  compounds  contained  in  small  sealed  g  ass 
were  frozen  and  after  removing  from  the  freezing  bath  the  point  was 
determined  at  slowly  rising  temperature  at  which  the  last  crystal  d 
appeared  in  the  melted  mixture. 


Mol.  Percent  8olld 

CHjCOOH  In  Mixture  Phase 


-43-5 

0.00 

-47-1 

6.345 

-50.6 

12.566 

-55-3 

18.529 

-62.3 

24.359 

-67.5 

Eutec. 

29-943 

-57.4 

35.225 

-51.6 

40 . 268 

-48.6 

45.440 

-48.2 

m.  pt . 

50.004 

-49-1 

54.890 

-52.3 

59-594 

-56.7 

63.927 

-59- 

Eutec . 

66.0 

♦  c,h6n.ch3cooh 

CcH6N.CH3C00H 


+  C6H6N.4CH3C00H 


Mol.  Percent  Solid 

CttjCOOH  in  Mixture  Phase 


-52.9 

68.202 

-47.5 

72.438 

-44.5  tr. 

pt.74.790 

-31-8 

76.256 

-26.9 

77.722 

-17.7 

80.771 

-  9.2 

83.720 

-5-9 

84.773 

0.0 

86.790 

♦  3-7 

88.568 

6.6 

90.710 

10.95 

94.834 

16.3 

100.000 

C5H5N.4CH3C00H 


ch3cooh 


♦  ch3cooh 


I 

I 

I 

I 


1 

I 


I 


Reciprocal  Solubility  of  Acetic  Acid  and  Aniline. 

(O’  Connor,  1931.) 

The  freezing-point  method  could  not  be  used  in  all  cases  and  saturated  solutions 
in  contact  with  large  amounts  of  solid  at  definite  temperatures  were  prepared. 
These  were  analyzed  by  titrating  the  acetic  acid  in  weighed  portions  and  calculating 
the  aniline  by  difference.  The  determinations  were  plotted  and  the  following 
results  read  from  the  curve. 


Mols.  cit.coon 

per  100  mols. 

r 

sat.  sol. 

Solid  Phase. 

16.6. .. . 

100.0 

CH|  COOH 

(5.o. . ... 

97  *0 

» 

10. 0 _ 

91 .5 

)) 

5.o.  . . 

88.2 

» 

0.0. .. . 

85.5 

» 

—  2*4  lr.pt. 

84.2 

CH.COOH+C.H.NH.ICH.COOH 

—  5.0. .. . 

83.5 

CII, COOH  (unstable) 

—  to.o. . . . 

81.8 

»  D 

—  1 5.0. . . . 

80.4 

»  » 

— l8. 2. • • « 

79-7 

»  » 

— •  8.0. .. . 

85.5 

C«  H,  NH,.->  CH,  COOll  (unstable) 

—  6.0 _ 

84.7 

»  » 

0.0. .. . 

83.3 

P 

*+•  5.0,... 

8i.5 

» 

10. 0 _ _ 

79-o 

» 

Mols.  CH.COOH 
per  100  mols. 


t*. 

sat.  aol. 

Solid  Phase, 

l6.7(crlt.  t) 

67  .0 

C,  H,NH,.'>CU,COOU 

IO. O  .... 

46.5 

n 

5.0  .... 

38.7 

» 

0.0  .... 

32.2 

« 

"  5.0  .  .  .  . 

27.O 

a 

— 10.0 - 

22.5 

» 

—  l5.6tr.pl.. 

18.2 

»  -t-C,H,NH, 

— 17.0  .... 

17.5 

C,H,NH1.!CH,COOH(unstal>l 

—  20.0  .... 

4o.o 

C,11,NH,  (unstable) 

— 17.5  .... 

22.0 

>  » 

— (5.o  .... 

16.5 

0 

—  (2.5  .... 

1 1 .0 

a 

■ — 10.0  .... 

6.5 

»> 

-  7.5  .... 

2,2 

» 

—  6.0  .... 

0.0 

» 

More  recent  determinations  especially  of  the 
by  Puschin  and  Rikovski,  1932(a). 


unstable 


regions, 


are  given 
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Equilibrium  in  thb  Systbm  Acbtic  Acid  and  Nitrosobbnzbnb. 

(Hannnlck.  and  Illingworth,  1930.) 

The  synthetic,  sealed  tube,  method  was  used  and  the  end  point  taken  as 
that  at  which  the  last  small  trace  of  solid  just  failed  to  disappear. 


Mol.  Percent 

Mol.  Percent 

t° 

CgHgNO  In 
Mixture 

Solid 

Phase 

t° 

CgHgNO  In 
Mixture 

Solid 

Phase 

16.3 

0.0 

CR_C00H 

52.0 

39-57 

C_Hf.N0 

6..6 

16  Eutec. 

7.0 

"  -CeH5N0 

57-7 

55-31 

27.5 

II.06 

C  H  NO 

6  & 

58.5 

58.82 

If 

41.0 

20.49 

62.0 

69.42 

II 

47.o 

29.16 

II 

68.5 

100.00 

It 

Solubility  op  Acetnc  Acid  in  Cabbon  Disulfide,  Cyclohexane  and  in 

Petroleum,  (Jones,  1923.) 

The  synthetic  method  was  used  and  attention  was  directed  particularly  to  the 
region  of  the  critical  solution  temperature.  The  author  was  interested  in  the 
effect  of  small  amounts  of  water  upon  the  critical  solution  temperature  and  the 
use  of  this  data  as  a  criterion  of  purity  of  acetic  acid.  In  addition  to  the  results 
for  pure  acetic  acid  he  gives  data  for  the  change  in  C.  S.  T.  caused  in  each  case 
by  increasing  amounts  of  water. 

cii,  coon  + 1.#  it,. 


CHjCOOH  -t-  cs,. 


CIf3  COOH|-t-  Petroleum 
(  b.  pt.  185°- 195"). 


Gms.  CIIsCOOIl 

Gms.  CHjCOOH 

Miscibility 

per  100  gms. 

Miscibility 

per  100  gms. 

temp. 

sat.  sol. 

temp. 

sat.  sol. 

0.5 

19.6 

I  .O 

34.5 

3-9* 

42.7 

3.2 

42.3 

2.9 

56.i 

4.2* 

546 

2  6 

24.6 

2.8 

67.03 

3.9 

49-3 

—2.8 

76.O 

—5.2 

66.1 

Denotes  critical  solution  teinp. 


Miscibility 

temp. 

22-9 

36.-2 

47.2 

49.80 

5o. i 5* 

5o.  5* 

48.9 

39.6 

25.6 


Gins.  CHjCOOH 
per  100  gms, 
sat.  sol. 

25.54 
26 . 92 

4l.O 

52.72 

56.gi 

65.57 

73,5 

82  5i 

88.5i 


Solubility  of  Acetic  Acid  in  Cotton  Seed  Oil  and  in  Kerosene 
and  Vice  Versa.  (Gordon  and  Roid,  19?2. ) 

The  mixtures  were  constantly  shaken  at  25®  for  four  hours.  After  separation 
acetic  acid  in  weighed  amount,  of  each  «  determ.ned  by 

titration.  The  weight  of  oil  was  calculated  by  difference. 

100  gms.  Cotton  Seed  Oil  dissolve  55. 7  gms- 

a  Kerosene  v>  21.77  gms. 

»  Anhydrous  acetic  acid  »  5.6  gms. 

,  ,  »  «2.5  gms. 


CHjCOOH  at  25° 

)> 

Cotton  Seed  Oil  at  25° 
Kerosene  at  25° 
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acetic  acid 

Freezing-point  data  are  given  for  mixtures  of  Acetic  Acid  and  each  of 
the  following  compounds: 


Acetamide  (25) 

Acetic  Anhydride  (8) 
Aniline  (21)123) 
Azobenzene  (22)131) 
Benzamide  (25) 

Benzene  (3) (9) ( 10) ( 11 ) 
( 12) ( 13) ( 14) 
Benzene  +  Water  (10) 
Benzene  +  Nap  halenel 
Benzene  +  Vaseline  (11 
Benzoic  Acid  (1) 

Carbon  Disulfide  (8) 
Chloro  Acetic  Acid  (1) 

(6) 

Chloro  Benzene  (27) (18 
Cyclohexane  (16) (17) 

Di  chloro  Acetic  Acid 
Di  methyl  Aniline  (24) 


Di  methyl  Oxalate  (3) 

Di  methyl  Pyrone  (2) 

Di  methyl  Succinate  (3) 
Ethyl  Ether  (8) 

Ethylene  Bromide  (91(14) 

(i5> 

Formamide  (19) 

Formic  Acid  ( 18 ) 
n)Mesidine  (24) 

)  Mercuric  Acetate  (7) 
Mercuric  Acetate  + 

Phenol  (7) 

.  a  and  3  Naphthylaminel 21 
Nitrobenzene  (9)  ( 18 ) 

)  Q,  gj,  p  Phenylene 
diamine  (21) 

(1 (Phenol  (7) 

(29>Phenyl  Hydrazine  (32)  (29 


Picric  Acid  (4) 
Piperidine  (29) 

Propyl  Alcohol  (8) 
Pyridine  (29) 
Phosphorus  Acid  (26) 
Quinoline  (29) 

Sodium  Acetate  (5) 
Sulfuric  Acid  (8) 
Styryl  Ketone  (30) 

2,  m,  p  Toluidine  (21) 

(24) 

Thymol  (20) 

Hrichloro  Acetic  Acid 

(1) 

Urea  (281(21) 

Urethan  (28) 
p  Xylene  (20) 


(1)  Kendall,  1914;  (2)  Kendall,  1914(a);  (3)  Kendall  and  Booge,  1916; 

(4)  Kendall,  1916;  (5)  Kendall  and  Adler,  1921;  (6)  Mameli  and  Mannessier, 
1913;  (7>  Mameli  and  Cocconi,  1922;  (8)  Pickering,  1893;  (9)  Dahms,  1895; 
(10)  Dahms,  1896;  (11)  Roloff,  1895;  (12)  Groschuff,  19U;  (13)  Baud,  1912; 
(14)  Baud,  1912(a);  (15)  Baud,  1912(b);  (16)  Baud,  1913(a);  (17)  Baud, 
1913(b);  (18)  Baud,  1913(c);  (19)  English  and  Turner,  1915;  (20)  Paterno 
and  Ampola,  1897;  (21)  Kremann,  Weber  and  Zechner,  1925;  (22)  Kremann  and 
Zechner,  (1925);  (23)  O'Connor,  1921;  (24)  O'Connor,  1924;  (25)  Kremann 
Mauermann  and  Oswald,  1922;  (26)  Redfield  and  King,  1936;  (27)  Burnham  and 
Madgin,  1936;  (28)  Puschiu  and  Rikovsky,  1932;  (29)  Puschin  and  Rikovsky, 
1932(a);  (30)  Puschin  and  Kflnig,  1928;  (31)  Bradley  and  Marsh,  1933; 

(32)  Trifonov  and  Tscherbow,  1929. 


GLYCOLIC  ACID  CH,OH.COOH. 


Distribution  of  Glycolic  Acid  Between  Water  and  Ether. 

(Pinnow,  1919.) 

Results  at  25"-8". 


Results  at  13°. 


Concentration 

of  acid  in 

(|) 

H,0  layer  to.  |C, 

i  »3)sQ  layer  (21. 

<*T. 

a.74l 

0.0235 

3 1 . 5 

0.3695 

o.oi  14 

32.4 

0|79 

o.oo55 

32.5 

0.120 

0.00375 

32.0 

1.258 

0.0398 

3i  .6 

Concentration  of  acid  In 
Ha 0  layer  (l) 


I  .0975 
0.3442 
o.  174 
0.1125 


|Ca  11,1,0  layer  (!). 

0.0307 
o . 0090 
0.0048 
o . 0026 


(1) 

(*)’ 

35.7 
38.2 
36  3 
44  •  1 


Distribution  of  Glycolic  Acid  at  20°  Between: 

(Dletzel  and  Schmitt,  1932.} 


Water 

and  Ethyl  Ether 

Water  and  Amyl  Alcohol 

On.  Kols. 

CH„0H .  COOH  per  liter 

an.  Mols.  CHgOH.COOH  per  liter 

'  HgO  layer 

(CgHglgO  layer  1 

'  HgO  layer 

C5HnOH  layer' 

0 . 250 

0.0087 

O.243 

0.0415 

0  .'442 

0.0141 

O.429 

0.0769 

O.634 

0.0195 

0.677 

0 . 1241 

O.89O 

O.O267 

0.925 

0.1713 

1.146 

0.0339 

1.173 

0.2l85 

THIACETIC  ACID  CH3COSH. 

Distribution  of  Tiiiacetic  Acid 

at  25°  Between  : 

(Smith,  1921, 

1922. ) 

Water  and  Ethyl  Ether 

Acetone 

and  Glycerol 

. 

Mlllimols.  CIJ.COSH  per  liter. 

MitlimoU.  CIIjCOSH  per  liter. 

A 

II.  0  layer  ( C, ). 

(C3II5)j0  layer  (Csl.  C, 

Acetone  layer  ( A).  Gl 

yeerol  layer  (G). 

g' 

O.967 

0 . 809.  o.83o 

3.04 

I  .  56 

I  .95 

I  .39 

1 . 1 65  0.839 

5.36 

2.36 

2 . 27 

3.175 

2.675  o.843 

9.40 

3.60 

2.62 

6 . 00 

5.3o  0.884 

i4.3o 

4 .60 

3. 10 

9-70 

8.5o  0.877 

3o .  1 0 

9.40 

3.20 

ETHYL  BROMIDE  (Bromo  Ethane)  CHgCHgBr. 


Solubility  of  Ethyl  Bromide  in  Water. 


t 


0 


Gms.  CgHgBr  per  100  gras.  Hg0 


Authority 


0 

10 

17-5 

20 

30 

30 


1.067 

0.965 

O.963 

0.914 

O.896 

0.893 

Solubility  of  Ethyl  Bromide  in 

(Parmentler,  1892.) 


Rex,  1906 

11  n 

Ftihner,  1924 
Rex,  1906 

fl  M 

Van  Arkel  and  Vies,  1936 
Ethyl  Ether. 


Gras.  CgHg  Br 
per  100  gms. 


Gras .  CgHgBr 
per  100  gms.  (^5)2° 


-13  632 

0  561 

12  462 

Freezing-point  data  an  given  for 


22.5 

32 


302 

253 


Ethyl  Bromide  +  Carbon  disulfide  (Timmermans,  1934.1 

n  »'  +  Benzene  (Wyatt,  1929.) 

,1  11  +  n  Butyl  bromide  (Timmermans,  1934- 

n  »  +  Iso  Butyl  bromide  " 

,i  11  +  Ethylene  bromide  (Timmermans,  1928;  (a 

1,  n  +  Methylene  bromide  (Timmermans,  1934. 

..  »  +  iso  Pentane  (Sapgir,  1929.* 

n  +  Propyl  bromide 


(a)  Timmermans  and  Mme.  Vesselovsky,  1931. 
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ETHYL  CHLORIDE  (Chloro  Ethane)  CH3CH2C1. 

Solubility  of  Ethyl  Chloride  in  Water. 


o 

i7.5 


Gins.  C2H5C1  per.  100  gms.  HgO 

0.447 

0.57 


Authority 

Van  Arkel  and  Vies,  1936 
Filhner,  1924 


Solubility  of  Ethyl  Chloride  in  Carbon  Tetrachloride  and 

in  Dichloro  Ethane. 

(Kaplan  and  Romantchouk,  1936.) 


Solvent 

,0 

cc  C2H5C1  (at  0° 

and  760mm)  dissolved  per 
_ 

lcc 

solvent  at: 

c 

'  100 

- T5S - 

^55 

240 

300 

TOO- 

640mm  Hg 

pressure 

CC14 

-10 

16 

30 

58 

148 

— 

— 

— 

II  4 

0 

10 

16 

40 

58 

114 

— 

— 

II 

+  20 

10 

16 

22 

30 

40 

Il8 

300 

C2H4C12 

-10 

50 

112 

190 

300 

— 

— 

— 

‘  11 

0 

37 

70 

107 

150 

227 

— 

— 

II 

+  20 

25 

38 

52 

67 

85 

182 

340 

Solubility  of  Ethyl  Chloridb  in  Organic  Solvents  at  320. 

(Zellhoeffer,  1937;  Zellhoeffer,  Copley  and  Marvel,  1936.) 


Solvent 


Gras.  CpHcCl 

Formula  Formula  per  100  ccf  solvent 

at  557  mm  pressure (1) 


Carbitol  acetate  CgH  0(CH2CH20)2C0CH, 

Carbitol  ethyl  ether  CpH-OlCILCILO) -CJL 

Dimethyl  ether  of  tetraethylene 
giycol  CH,0(CH_CH_0) .CH, 

l»  II  ft  o  C|f  C  4  O 

Diethyl  ether  of  tetraethylene  glycolC2H50(CH2CH20)  4C2H5 
Dimethyl  ether  of  triethylene  glycol[CH,0(CHp )  _OCHJ  _ 

Butyl  carbitol  acetate  n  C®HB0(CH:CHP6)pC0CH- 

Diethylene  glycol  diacetate  [CH3C0OCH2CH2f2O 

1.1. 2. 2  Tetrachloro  ethane  C12CHCHC1 

Ethyl  ether  of  diethylene  glycol 
acetate  C2H50(CH2CH20) 2C0CH, 

Diethyl  ether  of  diethylene  glycol  C2H50(CH2CH20>2C2H5 


(1)  Vapor  pressure  of  C2H5C1  at  4.50. 

(2)  Gms.  per  100  gms.  solvent  at  557  mm  pressure  and 


32. 20 . 


GLYCOL  CHLOR  HYDRINE  CILC1CIL0H. 

^  2 


23.8 

27.8 

21.8  . 

23.7  (2) 
21.2 

17  »o 

22.5 
18.1 

30.8 

24.5  (2) 

30.6  (2) 


Results  for  the  critical  solution  temperature  of  mixtures  of  glycol 
Evlnl  and  ~  °Clane  are  given  by  Cornish,  Archibald,  Murphy  and 
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ETHYL  IODIDE  (Iodo  Ethane)  CH_CH0I. 

3  2 

Solubility  of  Ethyl  Iodide  in  Water. 


t° 

0ms'  per  100  (5m3‘  HgO 

Authority 

0 

0.441 

Rex,  1906 

10 

0.414 

ft 

20 

0.403 

II 

22.5 

0.390 

Ftlhner,  1924 

30 

0.404 

Gross  and  Saylor,  1931 

30 

0.415 

Rex,  1906 

The  distribution  coefficient,  defined  as  the  milligrams  of  C2H5I  per 
liter  of  blood  divided  by  the  mgs.  per  liter  of  the  saturaging  gas 
mixture,  composed  of  approximately  40  mgs.  C2H5I  per  liter  of  air,  was 
found  to  be  6.7  at  370,  for  the  bloods  of  15  normal  individuals.  A 
correlation  of  this  value  anrd  the  number  of  red  blood  cells  and  the  per¬ 
centage  of  haemoglobin  was  made. 

Freezing-point  data  for  mixtures  of  Ethyl  Iodide  and  Ethyl  Ether  are 
given  by  Wroczynski  and  Guye,  1910. 


ETHYL  HYPOCHLORITE  C,H5OCI 


Distribution  of  Ethyl  Hypochlorite  Between  Water  and 
Carbon  Tetrachloride. 

(Taylor,  Mar,  M allin  and  Gamma],  1925.) 


Carbon  tetrachloride  containing  ethyl  hypochlorite  was  stirred  with  an  equal 
volume  of  water  untill  equilibrium  was  reached,  and  samples  of  each  layer  were 
withdrawn  and  analyzed  for  available  chlorine. 


Mols.  ( 

11,0  Cl 

Mols. 

0  C  1 

per  liter  of 

per 

liter  of 

t"- 

C  C!,. 

H,  0. 

t*- 

CCl,. 

rr5o. 

5 . 

0.3355 

0 .o8o5 

22.5 . 

. .  0.0637 

0.o32I 

))  .  ,  . . 

0. 1 583 

0.0541 

36.o  ... . 

0.0759 

»  .  .  . . 

0 . 0690 

o.o34i 

»  . 

0.0540 

22.5 . 

0.3499 

0 . 080 1 9 

))  . 

0.0344 

»  . 

0.1997 

0.0597 

ACETAMIDE  CH3  CO.NH*. 

Solubility 

in  Water 

and  in  Alcohol. 

(Speyors,  1902} 

In  Water. 

In  Ethyl  Alcohol. 

t°. 

(«)• 

1  c). 

(a). 

(6). 

(C). 

0 . 

io5.5 

i38.o 

29.6 

85.62 

29.O 

18.5 

10 . 

104.9 

170.0 

34.o 

86.2 

43.0 

26.0 

20 . 

io4.3 

220.0 

4o.8 

87.3 

65.o 

33.8 

3o . 

1  o3 . 7 

3oo.o 

47*7 

88.8 

100.0 

43.o 

4o - - 

io3.o 

410.0 

55.5 

90,7 

i45.o 

53 . 5 

5o . 

102.3 

56o .  0 

64.0 

93.0 

290.0 

64-5 

60 .... . 

101 .6 

85o.o 

74.0 

95.5 

370.0 

76.5 

(a)  Wt.  of  100  cc 

.  sat.  solution  in  gms. 

( b )  Gms. 

Acetamide  per  100  gms.  solvent,  (c) 

mols.  Acetamide  per  100  gm.  mols.  solution.  . 

ioo  gms.  commercial. absolute  etliyl  alcohol dissolve  3 1 .5  gms.  A®®**™*^ DrtinAfti. ) 


Results  for  the  freezing-point  depressions  of  aqueous  acetamide  solutions 

containing  increasing  gri  formular  weights  of  CH3C0NH2  per  1000  gms.  of 

H  0  are  given  by  Chadwell  and  Poleti,  1938* 

2 
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Solubility  of  Acetamide  in  Benzene  by  the  Synthetic 

{Moles  and  Jimeno,  1913.) 

Gms. 

Acetamide  per  100  gms. 


Gms. 

Acetamide  per  100  gnu. 


f. 

Acetamide 

layer. 

Benzene 

layer. 

IOO. . . . 

.  86.0 

4.0 

no. .  .  . 

81.0 

5.0 

120. .. . 

.  74*0 

6.5 

125  ...  . 

.  70.0 

7.0 

i3o. . . . 

.  65.o 

8.5 

t”. 

1 35  .. 
i37-5. 
i4o.  . . 


142. 


i42.5crit.  t.. 


Acetamide 

layer. 

39.O 

55.0 

5o.o 

39.0 


Benzene 

layer. 

n.5 
1 4  o 
19.0 
24.0 


34.0 


Solubility  of  Acetamide  in  Urethan  and  in  p  Toluidine. 

(Mortimer,  1923.) 

in  Urethan.  P  Tolnldine 


f. 

Gins,  acetamide 
per  100  gms. 
Urethan. 

Mols.  per  cent 
Acetamide. 

t". 

Gms.  acetamide 
per  100  gms. 
p  Toluidine. 

Mols.  per  cent 
Acetamide. 

4o. . . 

65.7 

49-8 

4o. . . 

27.2 

33.0 

60. . . 

179.2 

73.0 

60. . . 

35.5 

60.8 

70... 

295.8 

87.1 

70. . . 

2i3.8 

79*6 

100  gms.  pyridine  dissolve  17.75  gms.  acetamide  at  20-25°;  100  gms.  aq.  50  per 
cent  pyridine  dissolve  84.7  gms.  acetamide  at  20-25°.  (Dehn,  1917.) 

Critical  Solution  Temperatures  of  Separation  of  Mixtures 
of  Acetamide  and  Other  Compounds. 

(Lecat,  1927a;  1928.  1929,  1930.) 


Mixture  of 
CHjCONHg-  and : 


t°  of 


Percent 

CH„C0NH, 


Separation  ln'{£‘tu?e 


Mixture  of 
CH3C0NH2  and: 


„  Percent 

0 

1  01  CH,C0NH? 

Separation  ln  glltu*e 


Acenaphthene 

178 

64  Ethyl  oxalate 

3i-5 

— 

i  Amyl  Benzoate 

140 

55  Ethyl  benzoate 

70.8 

— 

i  Amyl  butyrate 

126.8 

12  Eugenol 

59.5 

— 

i  Amyl  valerate 

163 

16  Eugenol  methyl  ether 

61.5 

— 

i  Amyl  oxalate 

H3 

_  ^  II  II  II 

74 

— 

Benzyl  acetate 

56 

—  Guaicol 

20.5 

— 

Borneol 

116 

—  Geraniol 

58.6 

— 

Bornyl  acetate 

134 

32  Indol  (from  Indene) 

144 

17.5 

Bromo  benzene 

110 

4  p  Iodo  toluene 

175 

Bromo  a  naphthalene 

175 

56.5  13  Iso  safuol 

128.^ 

47 

g  Bromo  toluene 

156 

—  Menthol 

45 

1  Butyl  benzoate 

126 

42.5  Methyl  benzoate 

61 . 7 

— 

n  "  " 

132 

49  P  Methyl  acetophenone 

54.4 

— 

i  "  valerate 

119 

10.5  Methyl  cinnamate 

60.8 

_ 

i  "  valerianate 

163 

—  Methyl  salicylate 

80.6 

29 

Chloro  a  naphthalene 

168.3 

52  Methyl  a  naphthalene 

169.5 

44 

p  chloro  nitro  benzene  73.2 

—  Naphthalene 

148.5 

27 

Citrone.lal  50 

p  Cresol  methyl  ether  107 


Di  benzyl 

p  Di  bromo  benzene 
2  Di  chloro  benzene 

p  "  » 

Di  methyl  aniline 
Q  Di  methyl  toluidine  174 
Di  phenyl  167 

methane  178 

Di  ethyl  aniline  179 

Ethyl  salicylate  103  S 


185 

180 

150 

148.5 

120.5 


—  2  Nitro  phenol 

—  Penta  chloro  ethane 
11  PheAetol 

68  Phenyl  acetate 
18  Phenyl  ether 
11  Phenyl  oxide 
10  Pulegon 
17.3  Propyl  benzoate 

16.5  Saf  rol 

50 . 5  i  " 

56.5  2  Toliudine 
25  m  Xylene 

40 


43 

95 

108.5 

30 

113 

160.8 

66 

115 

136.5 

128.5 
24.3 

79 


3 

11 


52 

36 

32 


10 


c2h5o. 
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ACETAMIDE 


Freezing-point  data  are  given  for  mixtures  of  Acetamide  and  each  o£  the 
following  compounds*. 


Acetic  acid  (1) 

Acetic  anhydride  (1) 
Benzene  (7) 

Benzoic  Acid  ( 1 ) 
Benzoic  anhydride  (1) 
Camphor  (9) 


Q,  m  &  p  Dioxy  benzene  (2)  Phenol  (4) (10) 
a  &  3  Naphthol  (2)  Phenol  +  C„H  OH  (4) 

Q,  a  &  p  Nitrophenol  (2)  Pyrogallol  (5) 

Nitroso  dimethyl  aniline(3)  Salicylic  acid  (6) 

Oxy  benzoic  acid  (2)  Triphenyl  guanidine  (8) 

Phthalide  (8) 


(1)  Kremann,  Mauerman  and  Oswald,  1922  (2)  Kremann  and  Auer,  1918; 

(3)  Kremann  and  Wlk,  1919;  (4)  Kremann  and  Wenznig,  1917;  (5)  Kremanr.and 
Zechner,  1918;  (6)  Rheinboldt,  Henning  and  Kircheisen,  1925;  (7)  Moles 
and  Jimeno,  1913;  (8)  Lautz,  1913;  (9)  Jefremow,  1915;  (10)  Boon,  1939. 


METHYL  URETHAN  NHgC00CH3. 

Distribution  of  Methyl  Urethan  Between  Water  and  Olive  Oil. 

(Baum,  1899;  H.  von  Meyer,  1909.) 


Gms.  NHgCOOCHg  per  100  cc  Cg 

HgO  layer  (C^  Oil  layer  (Cg)  '  Cj 

room  temp.  7.50  0.275  0.037 

Freezing-point  data  for  mixtures  of  Methyl  Urethan  and  Menthol  are 
given  by  Scheuer,  1910 


GLYCINE  (Glycocoll)  CHgNHgC00H. 

Solubility  of  Glycine  in  Water. 

(Dalton  and  Schmidt,  1933.) 

The  following  values  are  those  derived  from  a  solubility  equation 
based  upon  the  results  of  thirty  very  careful  solubility  determinations 
made  at  ten  temperatures  between  o°  and  6o°.  Previous  determinations  by 
Dehn  1917,;  Pfeiffer  and  Wungler,  1916;  Pfeiffer  and  Angern,  1924; 

Cohn'  1932,  Sano,  1926a  and  Ando,  1926,  differ  more  or  less  from  the^ 
present  results.  The  authors  also  give  density  determinations  at  25  of 
aqueous  glycine  solutions  varying  in  concentration  from  9.2  to  20.4  per 
cent  CH  NH  COOH.  The  following  results  shown  in  parentheses  are  by  Dunn, 
Ross  an!  R^ed,  1933-  The  density  of  the  saturated  solution  at  25  is 
given  as  1.0831  by  McMeekin,  Cohn  and  Weare,  1936. 


Oms.  CHgNHgCOOH 
per  100  gms.  HgO 


ct° 


Oms.  CHgNHgCOOH 
per  100  gms.  HgO 


Gms.  CHgNHgCOOH 
per  100  gms.  HgO 


0 

5 

10 

15 

20 

25 


14- 18 
l6.03 

( 14.31  * 

30 

35 

27.59 

30.32 

60 

65 

45.26 

48.35 

l8.04 
20 . 20 

22.52 

40 

45 

50 

33.i6 

36.19 

39.10  (40.15) 

70 

75 

100 

51.39 

54.39 
67.17 

(57.49) 

(75.20) 

24-99 

(25.31) 

55 

42.18 
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GLYCINE 

Solubility  of  Glycine  in  Water  and  in  Aqueous  -Solutions  of  Salts  at  20°. 

( Pfeififfer  andWtirgler,  1916.) 

Solutions  of  the  neutral  salts  of  known  content  were  shaken  with  glycine  two 
days  at  20°.  This  period  was  sufficient  for  complete  saturation.  The  glycine 
present  in  the  saturated  solution  was  determined  by  the  Sorensen  titration  method. 
Tests  showed  that  the  salts  present  did  not  interfere  with  the  accuracy  of  the 
method.  For  the  solutions  in  which  large  quantities  of  glycine  dissolved,  a  correction 
of  the  concentration  of  the  salt  resulting  from  the  expansion  of  the  solution,  was 
applied.  This  was  0.58  cc.  for  each  gram  of  glycol  in  2  cc.  of  the  sat.  solution 
made  with  salt  solution  containing  m  mols  of  salt  per  io  cc. 

,  .  /  2  —  n  .  0.58 ' 

ormula  is  x  =  m 


^2  —  n  .  o.58 


Salt  used 

Mols.  salt  per  liter  of 

original  final  sol.  sal. 
solution,  with  glycine. 

Gms.  Glycine 
per  100  cc. 
sal.  sol. 

Salt  uscu 

Li  Cl.... 

O.96 

0.843 

20.94 

CaCI . 

Li  Br... . 

0-97 

o.85i 

2 1 . 22 

»  . 

NaCl... 

I  .OO 

0.881 

20.49 

»  ... 

»  ... 

2.00 

1.76 

20 . 90 

»  . 

»  ... 

4.00 

3.5o 

21  .12.8 

»  . 

Na  Br. . 

1  .OO 

0.88 

20.62 

Ca  (N03),.. 

Na  1 . . . . 

O.96 

0.844 

20 . 90 

Ba(C104)2,. 

NaNO:,.. 

0.5 

0.44 

20 . 75 

»> 

»  .  . 

1 .0 

0.874 

21.76 

» 

» 

2.0 

1 .73 

2.3.  12 

Ba  Cl., . 

The  correction 

in  which  n  is  the  grams  of  glycol  per  2  cc 

Mols.  salt  per  liter  of 


original 

solution. 

o .  267 
0.534 


0.57 

I.07 

2.l4 


NaClO., 
Na2SO; 
K  Cl . . 

»  . . 

»  . . 

»  . . 
Ca  Br., 


4.0 
r  .0 
o.5 
o.'5 
1 .0 
2.0 
4.0 
o.5 


3.4'i 

0.870 

0.439 

0.443 

0.886 

i-77 

3.5q 

0.436 


24.89 

21.74 

20.95 

19.78 

19.78 

19.60 

17.81 

24.97 


Ba  Br2 

BaCNO,),.. 


0.412 

0.617 

o.836 

o.5 

o.5 

0.5 


SrCI2 .  o. 


)) 

SrBi 
Sr(NO;j)2. 


25 
0.5 
1 .0 
.2 .0 

"•  19 
0.5 


Dual  sol.  sat. 
with  glycine. 

0.234 
0 . 46  I 

0.49 
O.90 
r.70 
O.426 
0.35 1 

0 . 520 

0.693 
o.43i 
0.428 
0.428 
0.219 
0.432 
0.849 
1 .62 
0.421 
0.428 


Gnis.  Glycine 
per  100  cc. 
sat.  sol. 

21.48 

23.48 

24  •  24 

27.35 
35.o8 
25.57 

2.5 . 45 
27.66 

‘•*9-49 

2.I.75 

24.54 

24.85 

21 .36 
23 . 3 1 
26.05 
33.01 
24 . 4<> 
24.91 


O  n  deter.miJ1»t110n8  inJ2,°t  normaI  solutions  of  LiBr,  NaBr  and  KBr  made 
with  2.0  normal  H  Cl  instead  of  water  gave  34.7  gms.  glycine  per  100  cc.  in  each 
case.  A  similai  determination  made  with  2.0  n  Na  N03  in  2.0  n  HC1  gave  37.56  <rms 
glycine.  6 

100  cc  aqueous  solution  simultaneously  saturated  with  potassium 
chloride  and  glycine  at  20°  contain  18.0  gms.  CH-NH-COOH  +  27.0  gms. 
KC1.  (Pfeiffer  and  Modelski,  1912.) 

10  cc  of  saturated  cold  aqueous  magnesium  perchlorate  solution 
dissolve  about  8.0  gms.  of  NH,C1LC00H.  (Du 
1938.)  2  2 


claux  and  Durand-Gasselin , 


Solubility  of  Glycine  in  Aqueous  Salt  Solutions  at  22 

(Ando,  1931.) 


Aqueous 
Solution  or: 

RbCl 

KCl 

fl 

NaCl 

II 

LiCl 

KBr 

KN03 


Cone,  of  Oms.  NHgCHgCOOH  Aqueous 

Aq.  Sol.  per  liter  sat.  sol.  Solution  of: 


Cone,  of  Oms.  NHgCHgCOOH 
Aq.  Sol.  per  liter  sat.  sol. 


1.0 

n 

195.1 

1.0 

Q 

203.9 

3.0 

n 

199.2 

1 .0 

n 

209.8 

3-0 

n 

215.9 

1.0 

n 

217.6 

1.0 

a 

205.1 

1.0 

a 

208.5 

K3S04 

KI 

CH  COONa 
BaCl 

CaClg 

Mannitol 
Cane  Sugar 


1.0 

a 

208.5 

1.0 

a 

209.2 

1.0 

a 

196.1 

1.0 

a 

234.9 

1.0 

a 

242.9 

0.5 

a 

186.7 

1.0 

a 

155.7 

1.0 

a 

196.9 

^2  ^  5^2 
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Solubility  of  Glycine  in  Aqueous  Solutions  of  Ethyl  Alcohol. 

(Dunn  and  Ross,  1938.) 


0 

Wt.  percent 

d.  of 

Gms.  CHgNHgCOOH 

t 

CgHgOH  In 

sat. 

per  100  gras. 

Solvent 

solution 

solvent 

0 

20 . 32 

O.988 

3-95 

0 

42.52 

0.942 

1.03 

0 

67 . 27 

O.884 

0.20 

0 

92.54 

0.820 

0.008 

25 

20.32 

0.994 

8.72 

25 

42.52 

0.931 

2.47 

25 

66.94. 

O.869 

O.448 

25 

92.6l 

O.806 

0.0172 

0 

Wt.  Percent 

d.  or 

Gras.  CHgNHgCOOH 

t 

CgHgOH  in 

sat. 

per  100  gms. 

Solvent 

solution 

solvent 

45 

20.32 

1.01 

15.0 

45 

42.52 

0.928 

4.62 

45 

66.94 

0.856 

0.756 

45 

92.61 

0.795 

O.0294 

65 

20 . 32 

1.03 

24.5 

65 

42.52 

0.930 

8.03 

65 

66.94 

0.847 

1.23 

65 

92.6l 

0 . 784 

O.O488 

Solubility  of  Glycine  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25°. 

(Cohn,  McMeekln,  Edsall  and  Weare,  1934.) 


.  Percent 

d. 

d.  or  Gms.  CHgNHgCOOH 

Vol.  Percent  d. 

d.  or  1 

Gms.  CHgNHgCOOH 

IgHgOH  in 

or 

sat. 

per  100  gms. 

CgHgOH  in 

or 

sat. 

per  100  gms. 

Solvent 

Solvent 

Solution 

sat. sol. 

Solvent 

Solvent 

Solution 

sat.  sol. 

0.0 

0.9971 

1.0831 

20.00 

20.0 

0.9717 

1.0140 

9-944 

5-0 

0.9901 

1.0646 

17.31 

40.0 

0.9447 

O.9611 

3.962 

10.0 

0.9935 

1.0464 

14.64 

60.0 

0.9051 

0.9107 

1.296 

15-0 

0.9774 

1.0307 

12.l6 

80.0 

0.8550 

0.8598 

0.243 

Data  for  the  solubility  of  glycine  in  aqueous  and  in  aqueous  alcohol 
solutions  of  different  hydrogen  ion  c<?ncentrat ions  are  given  by  Sano, 
1926a. 


Solubility  of  Glycine  at  25°  in  80  Volume  Percent  Ethyl 
Alcohol  Containing  Increasing  Amounts  of  Sodium  Chloride. 

(Cohn,  McMeekln,  Greensteln  and  Weare,  1936.) 


Gms.  NaCl  per 

d.  or 

d.  or  sat. 

•  Gms.  CHgNHgCOOH 

liter  or  solvent 

solvent 

solution 

per  liter  sat.  sol. 

0.0 

0.8550 

0.8598 

2.09 

0.05 

O.8569 

0.8580 

2.34 

0.15 

O.8603 

0.8617 

3.00 

0.25 

O.8646 

0.8654 

3.73 

Similar  results  are  given  for  Hydantoic  Acid,  and 
Hydantoic  Acid,  and  in  terms  of  gm.  mols.  per  liter 
Glycine  Peptides  and  Hydantoic  Acids. 


a  Amino-caproic 
for  a  number  of 
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Distribution  of  Glycine  Between  Water  and  Butyl  Alcohol  at  25  • 

(England  and  Cohn,  1935.) 


an.  Mols.  CHgNHgCOOH  per  liter  or: 

'  HgO  layer(C1)  Alcohol  layer(Cg)^ 


c  an.  Mols.  CHgNHgCOOH  per  liter  of:  c2 

cf  r  HgO  layer(C^l  Alcohol  layer(Cg)  '  Cj 


0.208 

0.701 

1-353 


0.0029 

0.0083 

0.0108 


0.0142 

0.0119 

O.O081 


1 . 760 
2.443 


0.0113  0.0065 

0.0129  0.0053*1* 


(1)  In  this  case  solid  CHgNHgCOOH  was  present  and  these  results  cor¬ 
respond  respectively  to  the  solubility  of  glycine  in  water  saturated 
with  butyl  alcohol  and  to  the" solubility  in  butyl  alcohol  saturated  with 
water. 

The  solubility  of  butyl  alcohol  in  water  saturated  with  glycine  at  250 
was  found  to  be  0.44  gm.  mols.  per  liter. 


Solubility  of  Glycine  in  Sbveral  Solvbnts  at  250. 

(  (McMeekln,  Cohn  and  Weare,  1936.) 


Solvent 

Formula 

d.  of  sat. 

solution 

Om.  Mols.  CHgNHgCOOH 
per'llter  sat.  sol. 

Water 

Formamide 

Methanol 

Ethanol 

Butanol 

Acetone 

HgO 

HCONH_ 

CH30H 

c2h5oh 

CH3(CH2)2CH20H 

CH3COCH3 

1.0831 

1 . 13306 

O.78696 

0.7851 

O.80674 

O.78566 

2.886 

O.0838 

O.OO426 

0.00039 

O.OOOO959 

0.0000305 

Solubility  of  Glycine  in  Several  Solvents. 

(Dehn,  1917;  Pucher  and  Dehn,  1921.) 


Solvent 


Onis.  CHgNHgCOOH 
per  100  gras,  solvent 


Pyridine 

Aq.  50%  Pyridine 

Quinoline 

Ethyl  Alcohol 

Equiv.  mol.  mixture  of 

Quinoline  and  Ethyl  Alcohol 


20-25 

It 


II 


II 


o.6i 

0.74 

0.07 

0.06 

0. 17 


BIURET  (Carbamyl  urea)  NHCONH_CONH  .H  0. 

c  2 '  2  ' 


Freezing-point  data  for 
Janecke  and  Rahlfs,  1932. 


mixtures  of  Buiret  and  Urea 


are  given  by 


PliosplionuACETIC  ACID  II00C.CIM>0(0H ), 

.00  gm8.  saturated  .option  in  Water  oomain  64.5  gms.  HOOC.CH.FO  (OH),  at  o°. 


(Nvlen,  1926.) 
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C  2H  6 


ETHANE  C2H6. 

Solubility  in  Water. 

t°. 

0. 

/S'. 

(Winkler,  1901.) 

q.  t°. 

P- 

/S'. 

9- 

0 

0.0987 

O .0982 

O.OI32 

40 

0.0292 

O  0271 

0.0037 

5 

O . 0803 

0 .0796 

O .0107 

50 

0.0246 

0.0216 

O.OO29 

10 

0 .0656 

0.0648 

0.0087 

60 

O .0218 

0.0175 

O.OO24 

J5 

0.0550 

OO541 

0.0073 

70 

0.0195 

00135 

O.OOl8 

20 

0.0472 

0.0462 

O  .0062 

80 

O.0183 

0 .0097 

O.OOI3 

25 

0  0410 

0.0398 

0.0054 

90 

0.0176 

0.0054 

O .0007 

3° 

0.0362 

0.0347 

O  •  0049 

IOO 

O .0172 

0  0000 

O ■ OOOO 

ft  =  Absorption  coefficient,  i.e.,  the  volume  of  gas  (reduced  to  o° 
and  760  mm.)  absorbed  by  1  volume  of  the  liquid  when  the  pressure 
of  the  gas  itself  without  the  tension  of  the  liquid  amounts  to  760  mm. 

(3'  =  Solubility,  i.e.,  the  volume  of  gas  (reduced  to  o°  and  760  mm.) 
which  is  absorbed  by  one  volume  of  the  liquid  when  the  barometer 
indicates  760  mm.  pressure. 

q  —  the  weight  of  gas  in  grams  which  is  taken  up  by  100  grams  of 
the  pure  solvent  at  the  indicated  temperature  and  a  total  pressure 
(that  is,  the  partial  pressure  of  the  gas  plus  the  vapor  pressure  of  the 
liquid  at  the  absorption  temperature)  of  760  mm. 

Freezing-point  data  for  mixtures  of  ethane  and  hydrochloric  acid  are  given  by 
Bauine  and  Georgitses,  1912,  1914. 


Solubility  of  Ethane  in  Several  Alcohols 
and  Other  Solvents. 

(McDaniel,  1911.) 


Ats. 

Solvent 

t° 

Coef.  A 

Methyl  alcohol 

( 99%) 

22.5 

2.0235 

n  H 

30.1 

1.88l7 

It  ’! 

42.5 

1.7304 

Ethyl  alcoholl 

99.8%) 

22.0 

2. 3344 

II  l» 

30.0 

2.2151 

II  M 

40.0 

2.0657 

Hexane 

22.1 

3-3508 

II 

30.0 

3.1842 

II 

55-0 

2.8812 

Heptane 

II 

0  0 
ro  d- 

4.42OO 
4. 2632 

Ethyl  Acetate 

•  1  ft 

22 

30 

3.0800 

3.0601 

fl  l» 

40 

3  .003 

Amyl  Acetate 

n  " 

22 

30 

3*576l 

3-3891 

11  " 

50 

2.8909 

Bunsen 
Coef.  B. 

1.8710 
1 . 6952 
1 . 4852 

2.l6l6 

1.9951 
1 .8020 
3.1035 
2.8680 
2.4008 
3.9820 
3.7182 
2.8521 
2.7575 
2.6178 
3.3085 
3.05l8 
2. 4433 


Abs  coef  .4  =vol.  of  ethane  absorbed  by  unit  volumeof  solvent  at  the  temp,  stated. 
Additioiral'datafor  th^wtoWHt^of^thane  ft  amyl  alcohol  are  given  by  (Frieoe, 

and  Gorgeu,  1908). 
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C  2H  6 


ETHANE  C2He . 

Solubility  of  Ethane  in  Several  Solvents  at  Various  Tempbraturbs. 

(Horlutl,  1931.) 


0 

Solubility 

of  CgHg  In 

terras  of  the  Ostwald 

Solubility  Expression  L  In: 

t 

^r4 - 

( CHjJgCO 

ch3cooch3 

C6H6 

W1  ' 

0 

7.648 

4.202 

4-195 

— 

4.900 

10 

6.604 

3.761 

3.780 

4.885 

4.270 

20 

5.716 

3.389 

3.414 

4.360 

3.750 

25 

5.366 

3-225 

3.246 

4-  120 

3.534 

30 

5.016 

3.067 

3.106 

3.921 

3-340 

40 

4.446 

2.790 

2.825 

3-552 

3-013 

50 

— 

— 

— 

3-255 

2.745 

60 

— 

— 

— 

— 

2.509 

70 

— 

— 

— 

— 

2.312 

80 

— 

— 

— 

— 

2.146 

The  Ostwald  Solubility  Expression •£  is  the  ratio  of  the  volume  (v) 
of  the  gas  absorbed  at  any  pressure  and  temperature,  to  the  volume 
(V)  of  the  absorbing  liquid,  that  is  L  =-^ 


One  liter  of  Cyclohexanol  dissolve  711.5  cc  C?H„  at  26°  and  766  n 
pressure.  Cauquil,  1927. 


Results 
terns  are 


for  the  pressure- 
given  by  Scheffer 


temperature  diagrams  of  the  followi 
and  Smittenberg,  1933. 


ng  sys- 


CgM6  +  E  dichloro  benzene 
„  +  E  chloro  bromo  benzene 

",  +  £  chloro  iodo  benzene 
„  +  1,3*5  tri  chloro  benzene 

♦  p  chloro  aniline 


C2Ho  +  Q  chloro  nitro  benzene 

"  +  ffl  "  ••  II 

"  +  Q  nitro  phenol 

+  as  2  Xylidene 
+  p  toluidine 


c2H60, 
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METHYL  ETHER  ( CH3 )  20. 

Solubility  of  Methyl  Ether  in  Several  Solvents  at  2s0 
and  at  Various  Pressures. 

(Horlutl,  1931.) 


Results  for  solubility  in: 


CC1A 

4 

- XV - 

(CH 

3  *  2^0 

A 

ch3cooch3 

Pressure 

Mol.  Traction 

' 'Pressure 

Mol.  fraction  ' 

'Pressure 

- _ 

Mol.  fractl< 

mm 

(CH3)2o  In  sat. 

sol.  mm 

(CH3)gO  in  sat.  sol. 

mm 

(CHgJgO  In  sat 

112.4 

0.000 

229.2 

0.000 

213.4 

0.000 

237.6 

0.030 

3H.7 

0.0179 

293-2 

0.0175 

360.1 

O.O596 

403.1 

0.0378 

440.6 

0.0508 

464.8 

O.0852 

548.2 

0.0701 

576.0 

0.0817 

612.8 

0 . 1217 

650.8 

0.0933 

704.4 

0.1117 

782.4 

O.1633 

762.3 

0.1183 

812.3 

0.1365 

932.7 

0.1993 

939-1 

0.1577 

923.5 

0.1627 

1072.9 

O.233O 

1075-0 

0.1893 

1039.7 

0.1950 

c6h 


6 

2\_ 


c6h5ci 


Mol.  fraction 


-\  r 


(CH3)gO  lu  sat.  sol. 


Pressure 
ram 


Mol.  fraction 


(CH3)2° 


In  sat.  sol. 


/ - 

Pressure 

mm 

93-7 

196.9 

372.6 

503.0 

634-8 

761.4 

913.O 

1006.7 


0.000 

0.0230 

0.0632 

0.0932 

0. 1229 

0.1529 

0.1884 

0.2100 


11.6 

120.4 

310.5 

423.3 

550.8 

795.3 

957.9 
1072.1 


0.000 
0.0621 
0.0720 
0.0974 
0 . 1278 
,0.1855 
0.2214 
0.2471 


Freezing-point  data  are  given  for: 


H20 


(CH,)20  + 

3"  +  CHC13 

"  +  CpHj, 

"  ♦  cW< 

"  +  ch3ci 


( Baume 

and  Perrot ,  1914- * 

(CH3)20  +  C0: 

( Baume , 

1909,  1914.) 

'•  +  NO 

( Baume , 

1914. ) 

( Baume , 

1914- > 

"  +  SO, 

( Baume , 

1914- ) 

(Baume  &  Borowski, 
1914I 

(Baume  and  Germann, 
1914- > 

(Baume,  1914. > 
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c2h6o, 


ETHYL  ALCOHOL  C2H50H. 

Reciprocal  Solubility  of  Ethyl  Alcohol  and  Water  at  Low  Tem¬ 
peratures,  Determined  by  the  Freezing-point  Method. 

(Pictet  and  Altschul,  1895;  Pickering,  1893.) 


Gms. 

Gms. 

t°.  of 

Sp.  Gr. 

C2H6OH  per  Solid 

t°.  of 

Sp.  Gr. 

QHjOH  per  Solid 

Freezing. 

Sat.  Sol. 

100  Gms.  Phase. 
Sat.  Sol. 

Freezing. 

Sat.  Sol. 

100  Gms.  Phase. 

Sat.  Sol. 

—  I 

O.9962 

2.5  Ice 

-  23.6 

°-9512 

33-8  Ice 

—  2 

O.9916 

4.8 

—  28.7 

O.9417 

39 

-  3 

O.987O 

6.8  “ 

“  33-9 

O.9270 

46.3  “ 

-  5 

O.9824 

11. 3 

-  41 

0.9047 

56.1  “ 

—  6.1 

0-9793 

13.8  “ 

~  50 

.  .  . 

68 

-  8.7 

0-9747 

17-5 

—  60 

.  .  . 

75 

-  9.4 

O.9732 

18.8 

-  70 

.  .  . 

80  “ 

—  io.b 

O.9712 

20.3 

-  80 

.  .  . 

83 -5  " 

—  12.2 

0 . 9689 

22.1  “ 

— 100 

.  .  . 

89.5  » 

-14 

0.9662 

24.2  “ 

—  1 18  Eutec.  . . . 

93.5  “  +  CjHjOH 

— 16 

0.9627 

26.7 

“US 

•  •  • 

96  CjH,OH 

— 18.9 

0.9578 

29.9 

-no. 5 

.  .  . 

IOO  “ 

The  result  for  the  eutectic  and  for  the  f.-pt.  of  C2H6OH  are  by  Puschin  and 
Glagoleva,  1914,  1915;  the  other  data  for  concentrations  of  C2H6OH  above  70% 
were  obtained  by  exterpolation.  Additional  data  for  the  freezing-point  lowering 
are  given  by  Rozsa  (1911). 

Later  determinations  of  the  freezing-points  of  Ethyl  Alcohol  Water 
Mixtures  by  Tarassenkow,  1928,  and  Laland,  1934,  gave  an  average  curve 
from  which  the  following  values  were  taken. 


s~* 

0 

0 

*-> 

Qms.  CgHgOH  per 

Solid 

t°  of  Oms 

.  CgHgOH 

per  Solid 

freezing 

100  gms.  sat.  sol. 

Phase 

freezing  100 

gms.  sat. 

sol .  Phase 

-  2.0 

5-0 

Ice 

-38.O 

50 

Ice 

-  4.5 

10. 

ft 

-43-5 

60 

II 

~  7.2 

15 

It 

-50.5 

70 

II 

-11.0 

20 

II 

-67.0 

80 

II 

-15.8 

25 

II 

-87.5 

85 

II 

-20.5 

30 

II 

-  113-0 

90 

II 

-30.5 

40 

11 

-125  Eutec. 

92.5 

" *  C.H.O 

-120 

95 

C2B6oI 

• 

-114.5 

100 

Laland  also  gives  density  determinations  of  C2H60H  +  H20  mixtures. 
Liquid-Vapor  Equilibrium  in  Ethyl  Alcohol-Water  Mixtures. 

(Wiley  arid  Harden,  1936.) 


The  apparatus  permitted  withdrawing  samples  of  the  liouid  and  of  ♦  he 
vapor  in  a  cooled  recentiri^  v  M  ,7  e  liquid  and  of  the 

wrthdraw“ uere  a°aiy^ *  ^°<* 


Penalty  25786* 0 1 : 

^  Liquid  Vapor  ' 


Mol.  Percent  C„HfiOH  In: 
1  Liquid  .  Vapor  > 


Penalty  P6*/26*or: 

*  Liquid  Vapor  ' 


O.989O 

0.9320 

2.5 

0.98ll 

0.8867 

4.8 

0-9777 

0 . 8820 

6.0 

O.9635 

0 . 8693 

11.0 

0.9301 

0.8547 

22.7 

0.9l67 

0.8516 

27.0 

O.8986 

0 . 8480 

33.4 

25.0 

0.8879 

0.8437 

35-7 

0 .8839 

0 . 8442 

40.0 

0 .8629 

0.8365 

46.0 

0.8348 

0.8230 

53.5 

0.8320 

0.8231 

55-0 

0.8083 

0.8077 

57.0 

Mol.  Percent  CoHe0H  In; 
Liquid  ^  Vapor  ' 


37.7 

39.3 

49.3 

65.3 
66.5 

81.8 


59-5 

59-0 

64.0 

73-5 

72.8 

82.5 
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ETHYL  ALCOHOL  C2II5OH 


The  Freezing-Points  of  Mixtures  of  Denatured  Alcohol  and  Water. 

(Davis  ancl  Harvey,  1919). 

The  denatured  alcohol  was  composed  of  ioo  parts  of  ethyl  alcohol  (d20  =  0.811) 
10  parts  of  methyl  alcohol  [d20  =  0.817)  and  o.5  part  benzolene  (d20  =  0.800, 
b.  pt.  i5o°-265").  The  freezing  temperatures  were  measured  by  a  nickel  resistance 
thermometer.  The  resistance  was  read  at  intervals  at  a  slowly  increasing  temper¬ 
ature  and  the  break  in  the  curve  was  taken  to  indicate  the  point  of  change  from 
solid  to  liquid  phase,  that  is,  the  melting-point. 


t"  of 

of 

Vol.  per  cent 
denatured  alcohol 

t°  of 

<f,0  of 

Vol,  per  cent 
ilenatured  alcohol 

in.  pt. 

mixture. 

in  mixture. 

111.  pt. 

mixture. 

in  mixluro. 

—  2.8. . . 

0.9935 

5.0 

—35.7.  .  . 

O.9264 

55.0 

—  4.0. . . 

0.9873 

10 .0 

—38.9.  .  . 

o.gi38 

60.0 

—  6.0. . . 

0.9816 

i5.o 

— 41 .0. .  . 

0.9037 

65.o 

—  8.5. . . 

0.9753 

20.0 

—43.6... 

0.8926 

70.0 

—  1 1 .5. . . 

0 • 97 1 5 

25.0 

—48  O. . . 

0.8802 

75.0 

-14. 8. . . 

0 . 9606 

3o.o 

— 53.7. . . 

0.8677 

80  0 

—  i8.3. . . 

0.9592 

35.o 

— 62.0. . . 

0.8529 

85.o 

— 22 . 1 . . . 

0.95 1 5 

4o .  0 

—73.7... 

0. 84 1 3 

90 . 0 

—26.9. . . 

0.9442 

45.o 

-  ... 

0 . 8268 

95.0 

— 3i .  1 . . . 

0.9842 

5o.o 

-  ... 

0.8117 

1 00.0 

Reciprocal  Solubility  of  Ethyl  Alcohol,  Ethyl  Ether  and  Water  at  15°. 

(  Boutin  aud  Sanfourche,  1919. ) 


The  amount  of  one  constituent  necessary  to  produce  clouding  or  clearing  in 
known  mixtures  of  the  other  two  was  determined. 


Gms.  per  100  sms.  Homogeneous  mixture  Gins,  per  100  gins.  Homogeneous  mixture 


H,  0. 

C,  II^  OH. 

(C.  Hs),  0. 

11,0. 

C,  HjOH. 

|C.Hs),0. 

q3.o 

0.0 

7-° 

29.5 

27.8 

42.9 

87.6 

82.5 

4-9 

9-7 

7-4 

7-7 

23.0 

18.0 

27.O 

24  -9 

5o.o 

57.1 

77.1 

69.7 

1 4  •  9 
20.3 

8.0 

10. 0 

10.7 

6.8 

>9-4 

j4-7 

69-9 

78.5 

6i.3 

23.9 

i3 .8 

4.4 

9-9 

82.7 

55.7 

26. 1 

i8.3 

2.5 

5.0 

92 . 4 

49- 1 
39-0 

27.4 

28 . 2 

23.5 

35.9 

1 . 1 

0,0 

98 . 9 

Reciprocal  Solubility  of  Ethyl  Alcohol,  Ethyl  Ether  and  Water  at  15°. 

(  Desvergnes,  1921.) 


The  volump  of  ether  of  d15  —  0.724, 
of  alcohol  of  d16  =  0.812  and  water,  at 


A«|.  —  C,HsOn  Mixture 
cc.  11,0.  cc.-C,IL,0H. 


too 

1 10 

100 

TOO 

1 00 

9° 

IOO 

80 

IOO 

70 

IOO 

60 

IOO 

50 

IOO 

40 

IOO 

3o 

IOO 

20 

IOO 

10 

cc.  Ether  to 
produce  clouding. 

i5g.o 
1 3i  .0 
1 1 2 .  o 
81.0 

59.0 

4o.o 

32.0 

72 . 5 
i5.o 

1 3 . 5 

12.5 


necessary  to  produce  clouding  in  mixtures 


1 5°  was  determined. 

Volume  of  upper  layer 
in  mixture  of  100  cc. 

Sum  of  Volumes 

Actual  Volume 

of  cloudy  liquid 

employed. 

ot.  mixture. 

-i-  no  cc.  of  ether. 

369.0 

356.o 

97-° 

33 1 .0 

321.0 

90.0 

3 12 . 0 

0 

00 

c: 

83.o 

261.0 

25i  .0 

72.5 

229.0 

221.0 

61 .0 

200.6 

192.0 

52 . 0 

43.5 

182.0 

I77.O 

162.5 

1 56 . 5 

39.0 

i45.o 

1 4 1 .0 

3?..o 

1 33. 5 

1 29 . 5 

3 1 . 5 

1 22 . 5 

119-0 

3o.o 
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Distribution  of  Ethyl  Alcohol  at  250  (Bugarszky,  1910)  Between: 

1 _ _ 1  C irKnn  TfltrarhlnriHp  anrl  Cflfbon  Disulfide  and 

Water. 


Bromobenzene  and 
Water. 

Gms.  CjHsOH  per  Liter. 
QH6Br  Layer.  HsO  Layer. 

O.72  18.5 

I.36  36.9 

2.68  68.2 


Carbon  Tetrachloride  and 
Water. 

Gms.  QHsOH  per  Liter. 
CCU  Layer.  H20  Layer. 

0.45  i8-7 

0.93  36-5 

2.55  68.1 


Gms.  QHsOH  per  Liter. 
CSj  Layer.  H20  Layer. 
O.27  19. I 

187  37. 

IO.23  69.3 


Miscibility  of  Ethyl  Alcohol  (see  Note  p.  4  )  at  o°  with  Mixtures  of: 

Chloroform  and  Water.  (Bonner,  1910.)  Diethylketone  and  Water.  (Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures.  Composition  of  Homogeneous  Mixtures. 

, - * - \ - * - - 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

CHClj. 

H20. 

C^OH. 

Sat.  Sol. 

QHj.CO.QHs. 

h2o. 

C2HjOH. 

Sat.  Sol 

O  -  9P7 

O.O93 

0-434 

I.  19 

O.938 

0.062 

O.I36 

O.85 

O.9O 

O.  IO 

0-45 

1. 18 

O.9OO 

O 

d 

O.  19 

O.85 

0.80 

0.20 

0.60 

I  .  12 

O.895 

0105 

O.  201 

0.86 

O.7O 

O.3O 

0.68 

I.07 

0.800 

0.20 

O.3I 

0.87 

0-593 

0.407 

0.726 

I  .04 

O.781 

0.219 

0.317 

0.87 

O.501 

0-499 

0.729 

I.03 

O.702 

0.298 

0.356 

0.88 

‘0.420 

O.58 

o-73 

.  .  . 

0.600 

0.400 

O.392 

0.89 

O.404 

O.596 

0-733 

I  .OI 

0-547 

0-453 

O.4IO 

0.90 

O.3OO 

O.7O 

0.70 

O.99 

0-499 

0.501 

O.4II 

d.91 

O.I97 

O.803 

0.672 

O.98 

0.458 

0.542 

0.415 

0.92 

0.100 

O.9O 

0.61 

O.98 

0.407 

o-593 

O.404 

0.91 

0.088 

O.912 

0.608 

O.98 

Additional  data  for  the  miscibility  of  alcohol  with  chloroform  -T  water  mixturi 
are  given  by  Miller  and  McPherson,  1908. 

Miscibility  of  Ethyl  Alcohol  with  Mixtures  of  Ethyl  Ether  and 

WATER  AT  0  .  (Corliss,  1914;  Bonner,  1910;  see  also  Kremann,  1910a.) 


Composition  of  the  Lower  Layer. 

- A _ 


Gms. 
(C2Hs)20. 
0. 10 

O.16 

O.178 

O.192 

0.204 

O.227 

O.250 

O.293 

°-335 

0.422 

*0.49 


Gms. 

HjO. 

O.9O 

O.84 

0.822 

O.808 

O.796 

°-773 

o-7S 

0.707 

0.665 

o-578 

o-5i 


Gms. 

C2HsOH. 

O.163 

O.297 

O.318 

0.332 

o-34 

0-352 

0.36 

o-37 

o-375 

0-385 

0-385 


Sp.  Gr. 
Sat.  Sol. 

o .  970 

0-951 

0-945 

0.941 

o-937 

0932 

0.926 

0.916 

0.906 

0.886 

0.874 


Gms. 

(C2H6)20. 

o-957 

0.902 

0.87 

0.85 

0.825 

0.79 

o-759 

0.70 

0.645 

0.562 

0.49 


Composition  of  Upper  Layer. 

- A _ _ 


Gms. 

H20. 


O.O43 
O.O98 
0.13 
015 
0175 
210 
243 
30 
355 
438 
5i 


Gms. 

C2H6OH. 


O 

O 

O 

O 


151 
230 
26 

275 

o.  292 

0-313 

o-33 

o-35 

0.366 

0-385 

0-385 


Sp.  Gr. 
Sat.  Sol. 


0-757 

O.778 

O.788 

O.794 

0.800 

O.808 

O.815 

O.827 

O.839 

O.857 

0874 


Ti  .  e  .  ~  ^  ^ -  si  u.  <os  0.67J. 

Thl^Cr  frWthe  ^no.dal  cu™e  g'ven  by  Corliss  and  by  Bonner  agree  cloeelv 

and  appear  to ^S^liairdlVde?n  |arger  am°UntS  °f  S°lution 
ties  of  each  layer  ofaserief ^fl  inn  Li  •  add,t,on-  Corliss  gives  the  specific  gravi- 
and  the  binodal  curve  the  above  data  Wlt^  .each  °ther,  and  from  these 

layers  have  been  calculated  Data  r  1  - c.omP<“)S,t‘5n  °/  the  several  conjugate 
of  colloidal  arsenious  sulfide  between  the  two'la60  by  fC°Lllss  for  the  distribution 
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Miscibility  of  Ethyl  Alcohol  with  Mixtures  of  Ethyl  Ether  and 

WATER  at  250.  (Horiba,  tgii-12.) 

Composition  of  Lower  Layer. 


Gras. 

(c,h6)2o. 

5-77 

6 


Gms. 

H,0. 


Composition  of  Upper  Layer. 

- A 


7 

8 

9 

13 

22 

28 


Gms. 

C,HAH. 

o 


Gms.  QHjOH. 

94 • 23  O 

85-7  8 

79-2  13.6 

76  16 

7°. 4  19.9 

62.8  23.9 

50.6  27.3 

43.4  28.2 

40  28.4  (Plait  point) 

The  binodal  curve  was  determined  in  the  usual  way  (see  Note,  p.  4 
of  conjugate  liquids  was  then  prepared  and  the  Sp.  Gr.,  refractive  index  and 
viscosity  of  each  layer  determined.  From  specially  prepared  curves  for  variations 
of  physical  constants  with  cbmposition  of  mixture,  the  composition  of  the  several 
conjugate  liquids  was  ascertained.  The  results  thus  obtained,  are  given  in  the 
above  table. 

Data  for  the  miscibility  of  ethyl  alcohol  with  mixtures  of  water,  ethyl  ether  and 
sulfuric  acid  at  o°  and  with  mixtures  of  ethyl  ether,  water  and  ethylsulfuric 
acid  at  o°  are  given  by  Kremann,  1910a. 

Miscibility  of  Ethyl  Alcohol  (see  Note  p.  4  )  at  o°  with  Mixtures  of: 
Ethyl  Acetate  and  Water.  (Bonner,  1910.)  Ethyl  Bromide  and  Water.  (Bonner,  1910.) 


Gms. 

(Q>H6)A 

98.72 

94  5 

88.5 
84.4 

75-i 

60.8 

43-8 

35-8 

31.6 


Gms. 

HA 

1.28 


2 . 2 

3- 7 

4- 9 
8.4 

15-5 

28. f 

3  5-6 

40 


3-3 
7-8 
10.7 

16.5 

23-7 

28.1 

28.6 
28.4 

).  A  series 


Composition  of  Homogeneous  Mixtures. 

A 


Composition  of  Homogeneous  Mixtures. 


Gms.  Gms. 

CHaCOOQH*.  HA- 
O.92  O.080 


Gms.  Sp.  Gr. 
C2H5OH.  Sat.  Sol. 


O.9O 

O.799 

O.699 

0.60 

O.5O 

*0.48 

O.4O 

O.3O 

O.I97 

0.102 


O.  IO 
0.201 
O.3OI 
O.4O 
O.5O 
O.52 
0.60 
O.7O 
O.803 
O.898 


o.  100 

O-  13 

0.228 

0.265 

0.29 

0.30 

0.30 

0.31 

0.31 

0.282 

0.143 


0.91 

0.91 

O  93 

0.92 

o-95 

0-95 

0.96 

0.96 

0.97 

0.99 


Gms. 

CjH,Br. 

O.967 

O.9O 

*0.83 
0.80 
O.7O 
0.60 
O.50 
O.4O 
O.3O 
O.  IO 
0.017 


Gms. 
HA 
O.O33 
o.  IO 

0.17 

0.20 

0.30 

O.4O 

0.50 

0.60 

O.7O 

O.9O 

O.983 


Gms. 

CjH,OH. 

O.24O 

0-37 

0-45 

0.5I 

O.64 

0-754 

O.83 

O.89 

O.89 

0-73 

O.182 


Sp.  Gr. 
Sat.  Sol. 


23 

15 


.06 

•03 


I  .09 

I 
I 
I 

O.99 

0-97 

0-97 

0-99 


Miscibility  of  Ethyl  Alcohol  (see  Note  p.  4  )  at  o°,  with  Mixtures  of: 

Ethyl  Butyrate  and  Water.  (Bonner,  1910.)  Ethyl  Propionate  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures.  Composition  of  Homogeneous  Mixtures. 

-  ‘  ^  Sp.  Gr. 

Sat.  Sol. 


Gms. 

Gms. 

Gms. 

Sp.Gr. 

,H,COOC2H6. 

HA- 

QHsOH. 

Sat.  Sol. 

O.97 

O.03O 

O.  l66 

O.96 

O.9O 

O.  IO 

O.32 

.  .  . 

0.80 

O.  20 

O.483 

0.88 

O.7O 

O.3O 

O.567 

0.89 

0-599 

O.4OI 

O.628 

0.90 

0.494 

O.506 

O.659 

0.91 

*0.46 

0-54 

O.67 

0.40 

0.60 

O.69 

0.92 

0.297 

O.703 

O.693 

o-93 

0.193 

O.807 

O.684 

0-94 

0.10 

O.9O 

O.63 

0.94 

Gms.  Gms.  Gms. 

QHjCOOCjNj.  HA  C.H.OH- 

O.977  O.O23  O.138  O.9O 

0.90  0.10  0.27  0.90 

0.80  0.20  O.38  O.9O 

O.695  O.305  O.453  O.92 

0.60  O.4O  O.49  O.9I 

O.5O  O.5O  O.52  O.92 

*0.46  O.54  O.53 

O.398  0.602  O.532  O.93 

O.3O  O.7O  O.55  O.94 

0.201  0-799  O.517  O.95 

p.io  0.90  0.46  0.96 
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ETHYL  ALCOHOL 

Equilibrium  in  the  System  Ethyl  Alcohol,  Ethyl  Ether  and  Water. 

(Leland,  1934.) 


The  following  results  are  given  for  the  freezing-points  of: 


c2h5oh 

♦  <C2H5 

le° 

<w 

20  ♦  « 

2o 

< 

Wt.  % 

:2h50H 

t° 

Wt.  % 

c2 h5°h 

t° 

Wt.  % 

c2h5°h 

t° 

• 

Wt.  % 

c2h5°h 

-116.3 

0.0 

-123.0 

49.2 

-0.24 

1 . 

0 

-2.20 

8. 10 

-117.3 

4.0 

-125 . 0 Eutec  57.8 

-0.50 

2. 

07 

-2.40 

8.75 

-117.7 

7-4 

-123.4 

64.5 

-0.78 

3- 

05 

-2.62 

10.08 

-118.3 

13.5 

-121.5 

72.0 

-1.00 

3- 

80 

-3-22 

11.50 

-119.2 

2  2. 1 

-119.2 

80.2 

-1.29 

5- 

0 

-3.38 

11.95 

-120.0 

31-3 

-117.8 

87 . 1 

-1.54 

5- 

92 

-3-45 

12.03 

-121 . 3 

39.2 

-114.5 

100.0 

-1.79 

6. 

79 

-3. 78tr 

.pt.  12.85 

The  author  then  gives 

the  f reezing-poin 

ts 

of 

a  ser 

ies  of 

mixtures 

c2h5oh  + 

Hp0  to 

which  increasing 

amounts 

of 

(C 

pHJpO 

were  added  and 

obtains 

the  following  values  for 

the  line 

of  t 

he  quadruple 

points. 

t° 

Oms.  per  100  ans. 

Mixture 

.0 

Otns.  per  100  am 

s.  Mixture 

'W" 

<W2°' 

l 

rWH 

(C2H5)g0  ' 

-  3.78 

0.0 

12.8 

-21 . 

65 

27.4 

33-8 

-  5-95 

4.0 

12.6 

-21 . 

56 

26.95 

45.65 

-  8.4 

7.8 

12.3 

-20. 

63 

22.2 

63.23 

-12.86 

14.2 

12.2 

-16. 

5 

9.8 

85.6 

-17.95 

20.8 

14.2 

-  8. 

0 

1.7 

96.8 

-21.5 

27.1 

23.5 

-  3- 

7 

0.0 

99-1 

The  author  also  gives  results  for  the  densities  at  o°  of  binary  and 
ternary  mixtures  of  CzHgOH,  (CzHsizO  and  H2O,  which  together  with 
chemical  determinations  of  (C2HB)g0  serve  for  the  analysis  of  ternary 
mixtures.  J 


Equilibrium  in  the  System  Ethyl  Alcohol,  Ethyl  Ether 

and  Water  at  20° 

(Bancroft,  1895.) 


Per  5.0  CC  CgHfi0H 
'  cc  h20  (1)  'cc  (CgH5)20  (2)' 

1.30 
1.70 
2.41 

3.35 
5-10 
6 

(1)  Saturated  with  (C,Hc)o0 

c  o  c 


50 

25 

10 

8 

6 

5.21 


Per  5.0  cc  C„H^0H 


'  cc  H20  (1) 

4.45 

4.0 

3-87 

3.10 

2.08 

1.77 

(2)  Saturated 


cc  (Wz0  (2)' 

7 

7.8 

8 
10 
15 

17.5 

with  H20 


C2H60 , 

ETHYL  ALCOHOL 
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Equilibrium  in  the  System  Ethyl  Alcohol,  Ethyl  Acetate  and  Watbr. 

(Beech  and  Glass tone,  1938.) 

The  solubility  (binodal)  curve  was  determined  by  the  titration  method. 
The  compositions  of  conjugate  layers  were  determined  by  preparing  mix¬ 
tures  of  known  amounts  of  the  three  constituents  and  analyzing  the  upper 
layer  for  acetate.  These  results  and  the  solubility  curve  fix  .the  tie 
lines.  The  points  of  intersection  of  the  tie  lines  with  the  binodal 
curve  correspond  to  the  solutions  in  contact  with  each  other. 


0 

Qms.  per 

100  gms.  lower 

layer 

Gms.  per 

100  gms.  upper 

layer 

t 

'  »2° 

CH3C00CgH5 

C2H50tP 

r*F~ 

CHgCOOCgHg 

CgHgOH 

0 

86.9 

9-3 

3-8 

2.4 

97-5 

Oil 

11 

84.2 

9.1 

6.7 

2.9 

95-6 

1-5 

It 

80.2 

9-0 

10.8 

3-6 

93-1 

3-3 

If 

76.9 

9-2 

13.9 

4.6 

89.6 

5-8 

It 

73-8 

9-7 

16.5 

6.7 

84. 1 

9.2 

ll 

68.9 

11-3 

19.8 

10.7 

75-9 

13-4 

20 

88.1 

7-9 

4.0 

3-6 

94.4 

2.0 

II 

84.0 

8.4 

7.6 

5.3 

89.2 

5-5 

II 

80.4 

9-2 

10.4 

7.0 

85.2 

7.8 

II 

75-6 

10.7 

13.7 

8.6 

81.2 

10.2 

It 

70.5 

13*0 

16.5 

13-4 

72.1 

14-5 

II 

62.6 

17.9 

19-5 

21 . 3 

60.4 

l8.3 

Equilibrium  in  the  System  Ethyl  Alcohol,  Ethyl 
Acetate  and  Water  at  20°. 

(Bancroft,  1896.) 


Per  1  cc  CgHgOH 


Per  1  cc  CgHgOH 


'cc  HgO  (1)  CC  CHjjCOOCgBg  (2) 


'cc  HgO  (1)  ^  CC  CHjCOOCg  Hg  ( 2) ^ 


10 

8 

4 

2 


0.25 
0.27 
0.35 
1 . 12 


1 .06 
0.69 
0.54 
0.44 


2.50 

5 

7 

10 


(1)  Saturated  with  CH3C00CgH5 


(2)  Saturated  with  HgO 


Rbciprocal  Solubility  of  Ethyl  Alcohol  and  Nithoglychhol. 

(Copeman,  1938.) 

The  determinations  were  made  by  the  l1"*' ‘°”^rteredUanf dried' 
Alcohol  of  d  -  0.812  -  03.9  -te^Kya;dyd^:er.  In  the  case 
Nitroglycerol  of  d2.  =  »  nitr0alycerol  the  end  point  was  that 

of  the  solubility  of  lescenc|  remained  after  long  shaking. 

In  thheCJeverse°cie  the  end  point  was  that  at  which  the  mixture  just 
became  clear  on  shaking. 


Solubility  in  terms^of  Wt.  Percent  ofj_ 
t  r  Alcohol  in 


Nitroglycerol 


Nitroglycerol 

In  Alcohol 


15  3-2 

20  3*9 

25  9.85 

28  — 


25.0  30 
27 • 3  32 
30.0  35 
31.8  40 


Solubility  in  terms. of  Wt.  Percent  of: 
aicohom;  Nitroglycerol 

_ I  ee.rni  in  Alcohol 


5.9 


7.4 

9.7 


32.9 

34.3 

36.7 

41-4 
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Equilibrium  in  the  System  Normal  Butyl  Alcohol,  Ethyl  Alcohol 

•  and  Water.  (Drouiilon,  1925.) 

The  synthetic  method  was  used.  Known  mixtures  were  heated  in  sealed  tubes 
to  complete  solution  of  the  three  constituents  and  then  cooled  slowly,  while  being 
shaken,  untill  clouding  appeared.  A  series  of  aqueous-ethyl  alcohol  mixtures 
were  prepared  and  to  each  of  these,  increasing  amounts  of  normal  butyl  alcohol 
were  added  and  the  temperatures  of  complete  solution  determined.  The  results 
were  plotted  and  the  following  values  for  the  isothermal  curves  were  obtained. 


Gms.  CH3(CH.j)v 

1:11,011 

per  100  gms.  sat.  sol.  at 

20 

l\ 

M 

r. 

GO 

i#. 

80' 

0 

100° 

120”. 

Gms.  C,II,OH 

~  — - 

-  ' 

-  .  - 

- — ■ ^ 

-  ^  • 

' — - — - - 

per  100  gms. 

Butyl 

Butyl 

Butyl 

Butyl 

Butyl 

Butyl 

H!0-f-C,Hs0H 

alcohol 

Water 

alcohol 

Water 

alcohol 

Water 

alcohol 

Water 

alcohol  Water 

alcohol  Water 

mixture. 

Phase.  Phase. 

Phase.  Phase. 

Phase. 

Phase. 

Phase. 

Phase. 

Phase.  Phase. 

Phase.  Phase 

O.o  (=  Water). 

8l.6 

6.6 

80.3 

6.0 

78.5 

5.5 

74-6 

6.4 

68.8  7.5 

57.3  I 1.8 

■M  9 . 

8l. I 

6.8 

79  6 

6.3 

77.O 

6.2 

73.1 

7-1 

68.8  10  3 

19.2  26.5 

5.02 . 

- 

7-i 

- 

6.7 

75.9 

7.3 

72.0 

8.6 

64.2  16.2 

;.5i - 

- 

7-4 

- 

7-7 

74.0 

8.5 

697 

12.8 

59.4  28.9 

10.09 . 

78.2 

8.2 

76.4 

8.9 

73.3 

12.4 

67.5 

21.0 

47-0 

12.06 . 

- 

10.7 

- 

1 1 .6 

71.5 

17.5 

6/,.8 

28.5 

•  5.39 . 

- 

1 5.8 

72.7 

20.5 

68.0 

28.5 

17.8 

4i.5 

•  7-54 . 

74-7 

•  9-4 

71.0 

24.4 

66.1 

33.6 

20.0 . 

73.3  24.0 

68.9 

3 1 .3 

62.3 

4o.5 

22.5 . 

69-7 

32.3 

64-5  40.1 

24.99 . - 

65.7 

4o.4 

The  author  also  gives  data  from  which  the  composition  of  a  series  of  conjugated 
layers  at  20°  can  be  estimated. 


Equilibrium  in  the  System  Ethyl  Alcohol  Methyl  Butyrate  and  Water  at  20' 

(Bancroft,  1895,  from  Pfeiffer,  1092.) 


Per 

/~cc 


3.0  cc  CH_( CHp ) „C00CH„ 
TO - cc  CJlOH  V 


2.34 

6.96 

12.62 

19.45 


•2*V 

3 

6 

9 

12 


Per  3.0  cc  CH3(CHg)gC00CH3 
rcc  HpO  ^  cc  C„H,0H  ' 


/cc  HgO 

28.13 

38.80 

54.64 

00 


2"5 

15 

18 

21 

24 


The  distribution  coefficient  of  ethyl  alcohol  between  water  and 
amyl  alcohol  was  found  by  Fontein  (1910)  to  be  1.13  at  15  50  and 
1.21  at  28°. 

Equilibrium  in  the  System  Ethyl  Alcohol,  Methyl  Valbratb  and  Watbr  at  20 

(Bancroft,  1095,  from  Pfeiffer,  1892.) 


Per 

3  CC  C4H9C00CHj 

Per 

3  CC  C^HqCOOCH, 

CC  HgO 

cc  CgHgOH' 

/cc  HgO 

CC  CgHgl 

1.66 

5.06 

3 

6 

36.72 

24 

9.03 

13.40 

18.41 
24 

30.09 

9 

12 

15 

18 

21 

44-15 

52.37 

62.25 

74.15 

91.45 

00 

27 

30 

33 

36 

39 

42 

c2h60. 
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Miscibility  of  Ethyl  Alcohol  (see  Note,  p.  4  )  at  o°  with  Mixtures  of: 
Isoamyl  Alcohol  and  Water. 

(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


Isobutyl  Alcohol  and  Water. 

(Bonner,  19x0.) 


Composition  of  Homogeneous  Mixtures. 


Oms.  (CHj)*- 

Gms. 

Gms. 

Sp.  Gr. 

Gms.  (CH.,V 

Aw 

Gms. 

Gms. 

Sp.  Gr. 

CH(CH,),OH. 

H,0. 

C.HsOH. 

Sat.  Sol. 

CH.CHjOH. 

HjO. 

C,H5OH. 

Sat.  Sol. 

O.903 

O.O97 

O.  Il6 

O.84 

O.7O 

0.30 

0.13 

O.87 

O.9O 

O.  IO 

0.12 

O.84 

O.589 

O.4II 

O.I77 

O.89 

O.797 

0 . 203 

O.258 

O.85 

0.502 

O.498 

0.194 

O.9O 

O.694 

O.306 

O.396 

0.86 

0.50 

0.50 

0.20 

O.9O 

0.602 

0.398 

O.427 

0.88 

0.40 

0.60 

O  .  20 

O.92 

0-497 

0.503 

O.449 

0.89 

O.387 

O.613 

0.204 

o.g2 

0-399 

0.601 

0-453 

0.90 

*0-35 

O.65 

0.21 

.  .  . 

O.294 

0 . 706 

0-434 

0.92 

O.304 

O.696 

0.205 

0-94 

*0.27 

0-73 

0-43 

.  .  . 

0.30 

0.70 

0.21 

O.94 

O.I96 

O.804 

0.411 

0.94 

0.20 

0.80 

0.20 

0-95 

O.  IO 

O.9OO 

0.369 

0 . 96 

O.I32 

0.868 

O.189 

O.96 

Miscibility  of  Ethyl  Alcohol  (see  Note,  p.  4  )  at  °°  with  Mixtures  of: 
Isoamyl  Bromide  and  Water.  (Bcmner,  ’xo.)  Isobutyl  Bromide  and  Water.  (Bonnes ’10.) 


Composition  of  Homogeneous  Mixtures. 


Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

CjHnBr. 

H,0. 

C,H5OH. 

Sat.  Sol. 

0-975 

0.025 

O.25I 

I  .  IO 

*0.96 

0.04 

O.36 

0.90 

O.  IO 

0.68 

I  .OI 

0.80 

0.20 

1 .09 

O.96 

0.70 

0.30 

i-37 

0-94 

0.60 

O.4O 

i-57 

0-93 

0.498 

0.502 

1 .676 

O.9I 

0.40 

0.60 

i-75 

O.9I 

0.30 

O.7O 

i-75 

O.9I 

0.20 

0.80 

1  •  7 1 

O.9I 

0 

M 

O 

O.9O 

1 .46 

O.92 

0.022 

O.978 

1 .027 

0-93 

Miscibility  of  Ethyl  Alcohol  (s 

Isoamyl  Ether  and  .Water. 

(Bonner, ’xc 

Composition  of  Homogeneous  Mixtures. 

-A- - . — -  S 

Gms.  (CH3)r 

Gms. 

Gms. 

Sp.  Gr. 

CHCH,Br. 

HjO. 

CjHsOH. 

Sat.  Sol. 

O.976 

0.024 

0.200 

I  .18 

*0-93 

O.07 

O.42 

*  *  * 

O.9O 

O  .  IO 

O.52 

I  .09 

0.80 

0.20 

O.83 

I  .OI 

O.7O 

0.30 

I  05 

O.98 

0.60 

O.4O 

I  .21 

O.96 

0.501 

O.499 

I.30 

0-94 

O.4O 

0.60 

i  35 

0-93 

030 

O.7O 

1.36 

0-93 

0.20 

O.80 

1.32 

O.92 

O 

M 

O 

O.9O 

1 . 20 

0-93 

0.047 

0-953 

0-937 

O.94 

• 

te,  p.  4  )  at  o°  with  Mixtures  01 

Mesitylene  and  Water.  (Bonner, ’xo.) 

Composition  of  Homogeneous  Mixtures. 

CH.CH,CH4?0.  H20. 


O.958 
O.9O 
*0.89 
O.879 
0.80 
O.702 
o-594 
0.50 
0.40 
0.302 
o  20 
o.  10 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


042 

10 

11 

I  2 1 
20 
298 
406 

5° 

.60 

.698 

.80 

.90 


CThOH. 

O.368 

O.7O 

O.74 

o-793 

1 . 20 

i-573 
1.876 
1 .98 
2 . 19 
2.24 

2.14 
1 


Sat.  Sol. 

0.8l 

O. 


.82 


•87 


o 

o 

o 

o 

o 

o 

o 

o 

o 


.82 

.83 

.83 

.84 

.84 

•85 

.86 

•87 

.89 


Gms. 
C,H3(CH3)3. 

*0-97 

O.963 

O.9O 

0.80 

O.7O 

0.60 

0.50 

O.4O 

0.30 

0-199 

O.  IO 

0.051 


HjO. 

O.O3 

O.O37 

O.  IO 
0.20 
O 
O 
O 
O 
O 
O 
O 
O 


3° 

40 

50 

60 

70 

801 

90 

949 


C.H5OH.  Sat.  Sol. 
O.48 

0.516  0.86 

1 .09 
1 .66 
2.04 
2.32 
2.52 
2.64 
2 .68 

2.49 

2 . 28 

1  615 


86 

85 

84 

85 
85 
85 

0.86 
0.87 
0.87 
0.89 
0.90 
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Composition  of  the  Conjugate  Layers  in  the  System 
Ethyl  Alcohol,  Benzene  and  Water. 

( TarassenKow  and  Pologleuzewa,  1932.) 


Oms.  per 

100  gras,  upper 

layer 

Oms.  per 

100  gms.  lower  layer 

- Ar-m - - 7*  ^ \ 

t° 

0 

II 

II 

It 

II 

II 

97.02 

93-00 

90.59 

40.97 

30.35 

27.35 

CgHgOH 

2.28 

5-04 

7.22 

48.87 

50.44 

50.13 

HgO  ^ 

0.70 

1 . 96 

2.11 

10 .16 

19.21 

22.58 

0 .86 
4.94 
12.60 

73-10 

88.40 

83-53 

lJ2MSUn 

39.77 

48.58 

53-32 

25.25 

14."17 

14-04 

n2u 

59.36 

46.48 

34.08 

1 .65 

2.43 

I.83 

II 

26.59 

53.30 

20.21 

85.00 

11.94 

3-06 

II 

24.82 

52.51 

22.67 

84.91 

11.90 

3-11 

II 

22.14 

60.75 

25.ll 

86.20 

10.30 

3-44 

20 

97.14 

1 .61 

a  .25 

0.10 

28.07 

71.83 

it 

88.63 

8.55 

2.82 

6.91 

48.09 

45.00 

11 

83.92 

12.77 

3.81 

15.84 

51.54 

32.62 

11 

75.48 

19.14 

5.38 

31.64 

46.80 

21 . 56 

11 

72.49 

22.34 

5.17 

35-6i 

45.49 

l8.90 

11 

67.94 

25.85 

6.31 

44-71 

41.79 

13-50 

40 

94-49 

4.12 

1.39 

O.91 

29-07 

70.02 

11 

89  '70 

8.26 

2.04 

3.50 

39.59 

56.91 

11 

87.22 

9.07 

3.71 

4-73 

40.09 

55.18 

11 

79.12 

16.22 

4 . 6l 

14.79 

47.10 

38.ll 

11 

71.76 

22.07 

6.17 

26.18 

46 . 80 

27.02 

11 

66.03 

26.64 

7-33 

33.71 

44.38 

22.41 

11 

63.75 

28.26 

7-99 

36.59 

41.90 

22.51 

11 

60.OI 

30.48 

9-51 

38.98 

40.84 

20.l8 

Equilibrium  in 

thb  System 

Ethyl  Alcohol 

,  Benzene 

and  Water 

AT  25°. 

(Washburn,  Hnlzda  and  Void,  1931.) 

The  binodal  curve  was  determined  by  titrating  mixtures  of  ethyl  alcoho 
and  benzene  with  water  to  permanent  cloudiness.  The  refractive  indices 
of  the  saturated  solutions  were  also  determined  as  well  as  of  separately 
prepared  conjugate  layers.  From  these  results  tie  lines  were  located. 


Oms.  per  100 

jjms.  sat.  sol. 

Gms.  per  100 ^jms.  sat.  sol. 

Oms .  per 

100  gm3.  sat.  sol. 

'  CgHgOH 

ceHe 

'  W” 

ceHe 

'  C2H50H 

V,  ' 

8.2 

91.1 

-29.1 

64.6 

51.8 

23.0 

10.0 

89.O 

34.3 

57.0 

51.2 

11.4 

12.9 

85.7 

41.6 

46.2 

46.6 

5.1 

17.9 

79-5 

44.8 

39.8 

37-4 

2.1 

25.3 

70.2 

50.4 

27.9 

29.9 

O.83 

25.8 

0.57 

Similar 

determinations 

at  21  made 

by  Perrakis, 

1925,  | 

gave  the  fol- 

Wt.  %  CgHgOH 


in  CgHgOH  ♦  C6H6 


Oms.  HgO  to 


mixture  (A) 
15-87 
20.28 
23.50 
26.45 
28.75 
30.92 


in  CgHgOH  +  CeHe 


Wt.  %  CgHgOH 

cause  clouding 
of  100  gras.  mlxture(A) 

0-9930 

.8817 
•  7093 

.  4722 

.2046 
.9000 

..  ..  .  binodal  curve  of  this  system  and  thp 

distribution  coefficients  of  ethyl  alcohol  between  water  and  benzene 

are  giVen  by  Bancroft,  l895;  Taylor,  1897;  Lincoln,  ,900;  Morganand 
Benson,  1907;  Bonner,  mo  and  Bubanovic,  m3.  morgan  and 


mixture  (A) 

33-33 
35-41 
37-02 

38.38 
45-57 


Oms.  HgO  to 
cause  clouding 
of  100  gms.  ralxture(A) 
5.5077  ' 

6.0985 
6.6902 
7.2826 

10.2794 


Previous  determinations 


c2h6o, 
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Equilibrium  in  the  System  Benzene,  Ethyl  Alcohol  and  Water. 

(Wehrmann,  1921.) 

To  given  volumes  of  mixtures  of  alcohol  and  water  of  known  percentage  compo¬ 
sition,  as  determined  by  specific  gravity,  benzene  was  added  from  a  buret  untill 
clouding  occurred. 


Per  cent 
Cs1150H 
in  Aq.  Alcohol 
employed. 

Composition  of  the  mixture 
in  vol.  per  cent  at  the  point 
of  Clouding. 

Per  cent 

C,  H5OH 

In  4  n  .4  IoaKiiI 

Composition  of  the  mixture 
in  vol.  per  cent  at  the  point 
of  Clouding. 

t°. 

C6II,. 

C,  IC5OH. 

n,o. 

t°. 

hi  Aq.Aiionui 

employed. 

c,h6. 

C,HsOII. 

Hs  0. 

— 10. 

. . .  4° 

0.5 

4?..  1 

57.4 

10. 

.  ..  80 

29-4 

55.9 

14.7 

— 10. 

. . .  60 

3.9 

59.5 

36.6 

10. 

.  .  .  90 

68.0 

28.7 

3.3 

— 10. 

. . .  70 

10.2 

63.7 

26. 1 

20. 

.  .  .  IO 

0.35 

10.35 

89.3 

— 10. 

. . .  80 

20.0 

63.5 

i6.5 

20. 

. .  .  3o 

0.95 

26.65 

72.4 

— 10. 

. . .  90 

52.8 

42-4 

4.8 

20. 

.  ..  5o 

3.6 

5o.4 

46.o 

rt  0. 

10 

0.32 

10.38 

89.3 

20. 

. . .  60 

7.2 

55.7 

37.1 

dr  0. 

. . .  3o 

0.37 

26.83 

72.8 

20. 

. ..  70 

18. 1 

57 .6 

24.3 

dr  0. 

. . .  40 

0.9 

40.9 

58.2 

20. 

. . .  80 

33.7 

52.2 

14. 1 

dr  0. 

.. .  5o 

2.5 

5i  .2 

46.3 

20. 

•  -  -  9° 

70.5 

26.2 

3 . 3 

dr  0. 

. . .  60 

4.55 

57-9 

37-55 

20. 

. . .  96 

98.5 

1 .46 

0.04 

dr  0. 

. . .  70 

12.6 

61 .4 

26.0 

3o. 

...  20 

0.9 

19.5 

79-6 

dr  0. 

. . .  80 

24.8 

59.5 

1 5 . 7 

3o. 

. . .  4t> 

2.6 

40.2 

57.2 

dr  0. 

...  QO 

63.5 

32 . 7 

3.8 

3o. 

...  60 

8.6 

54.9 

36.5 

dr  0. 

...  96 

92.7 

7- 1 

0.2 

3o. 

. ..  70 

18.9 

57,0 

24 . 1 

— (—  1 0 . 

. . .  4° 

1.4 

40.8 

57.8 

3o. 

...  80 

39.6 

47.5 

12.9 

-MO. 

-MO. 

...  60 

....  70 

5.3 

i4.5 

56.9 

60.0 

37.8 

25.5 

3o. 

. . .  90 

74.0 

23.3 

2.7 

Equilibrium  in  the  System  Benzene,  Ethyl  Alcohol  and  Water. 

( Sidgwick  and  Spurred,  1929.) 

Benzene  was  added  to  known  mixtures  of  alcohol  and  water  untill  two  layers 
appeared  or  benzene  crystallized  out.  For  the  two  liquid  equilibrium,  the >  point 
was  taken  at  which,  on  slow  cooling,  sufficient  turbidity  was  produced  to  obscure  a 
bright  object  placed  behind  the  liquid.  The  extensive  series  of  results  were  plotted 
on  cross  section  paper  and  from  the  curves  the  following  values  for  definite  temp 

ratures  were  interpolated. 

«.n.  C.K.  Wh.cb  K,;_Xo  KSS""4  k"“"" 


when  added  to  a  mixture  of  C,  H5OH 


t*. 

25..  ■ 
i-5. . . 

5. . 

4.. . 

5.. 
3. 

2. . 
2.. 

1 . . 

1 . . 
O. . 

o. . 
—  1 . . 

- 2.  .• 

—3.. 

-4- 


too 

Wt.’/o 

C,lbOH. 


99 -48 

97-57 

93.82 

87.90 

80.89 

74.08 

67-79 

62.87 

5g.io 

55.56 

52.60 


99.5 

Wt.% 

C,H,0ff 


Q2.65 

85.28 

78.36 

71 .87 

66.45 

61.70 

57.54 

54.49 

5 1 . 8.5 


98. U 
Wt.  °/0 
CjTIOH. 


92.52 
85. 06 
76.58 

69.26 

63. 93 
59.62 
56 . 00 
52.71 

49.90 


95.70 

wt.°/« 
C.,  H,  OH 


— J. .  . 

Triple 
pt... 

*  Indicates  two  liquid  layers 


91.22 

82.64 

72.78 

65.  o3 

59.48 

55.07 

51.17 

47.82 

44.8i 

96.76 

+4- <o* 


90.00 

Wt.°/o 

C,HsOH. 

87.22* 
85. o5* 
83. o5* 
82.95* 

82.76* 

71.90 

82.55* 

5g.8o 

82.35* 

52.01 

82. 10* 

46.39 

42.00 
3g  .00 

37.46 

34.45 

82.62 
1-2.55 


86.0 
Wt.°/0 
C,J1S0H. 

73. 25* 

70.95* 

67.65* 


66.38 

+2.52° 


80.1 
Wl.°/0 
C,  It,  OH. 

5g. 4«* 
55.00* 
46.92* 
46  18* 
45.42* 

39.24 

44.50* 

33.  i5 

43.70 

29.85 

43.o8 

27.34 

25.4o 

23.52 
22.21 
21.00 
44  95 

+2.5o* 


74.48 

Wt.°/o 

C,  Hs0H. 
4l  .32* 
35. 10* 
29.81  * 
29.32* 
28.85* 

26.00 

28.46* 

23.6o 

27.95 

21 .74 
27.59* 
20.11 
18.93 
17.80 

16.75 
i5  82 
28  t5 
+2 . 


*  25 
1.64* 


69.08 

Wt.°/o 

c,  h5oh. 
27.46* 
23.38* 
20.08* 

9-75* 

9.45* 


7.70 

0.10* 

6.45 

8.78* 

5.35 

8.4B* 

4.25 

3.27 

2.4° 

i.56 

0.80 

9. 28 
+2.86* 


57.66 

wt.o/o 

c,  h5oh. 
12,61* 

10.47* 

8.95* 

8.81* 

8.68* 

8.61 

8.21 

8.55* 

7.86 

8.44* 

7.53 

8.32* 

j.22 

6.92 

6.65 

6.38 

6.12 

8.70 

3.20' 


The  results  for  100*/.  C,H,  OH  are  from  Pickering. 
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c2h6o, 


to 


Equilibrium  in  the  System  Benzene,  Ethyl  Alcohol  and  Water  at  — > 

and  at  60°.  ( Barbaudy,  1926.) 

The  clouding  points  were  determined  by  adding  mixtures  of  C2  H,OH  + 
mixtures  of  Ca  H6  OH  +  C8  H,  containing  in  both  cases  approximately  the 


same  C2  H6  OH  content. 

Results  at  2o°. 

Gms.  per  100  gms.  of  mixture. 


c,  h5oh. 

c6h6. 

H,  0. 

0.0 

99-9 

0. 1 

5.85 

93.65 

o.5o 

10.09 

88.96 

0.95 

20.00 

76.97 

3.o3 

3o.oo 

63.20 

6.80 

40.00 

47-7° 

12. 3o 

49.04 

28.23 

21 .83 

49.88 

9-°3 

41.09 

46.90 

5.91 

47-19 

4o.oo 

1 .5o 

5g.5o 

3o.oo 

o.5o 

69.50 

Results  at  60°. 

Gms.  per  100  gms.  of  mixture. 


C,  HsOII. 

^6  ^0* 

H,  0. 

0.0 

0.23 

99-77 

36.58 

4 .08 

59.34 

40.81 

6.91 

52.28 

43.84 

10.74 

45 . 42 

45 . 22 

16.95 

37.83 

46.i3 

20 . 76 

33.li 

43.84 

29-97 

26.19 

4o.oo 

41.46 

18.54 

34.78 

52.39 

12.83 

26.96 

65.54 

7.5o 

17.87 

78.60 

3.53 

0.00 

99-75 

0.25 

In  order  to  determine  the  conjugated  solutions,  mixtures  were  prepared  to  yield 
two  layers  and  each  of  these  were  analyzed  by  determinations  of  density  and 
index  of  refraction. 


Composition  of  Conjugated 
Solutions  at  25°. 


Composition  of  Conjugated 
Solutions  at  60°. 


(Upper  layer. 

Gms.  per  100  gras. 

c,h5oii.  c6h6.  11,0. 

i.35  98.54  0.11 
3  i8  96.54  0.^4 
5.29  94.37  o.34 
34.1  5i.o5  8.85 


Lower  layer. 

Upper  layer. 

Lower  layer. 

Gms. 

.  per  100  gms. 

Gms. 

per  100  gms. 

Gms. 

per  100  gms. 

C,1I50H. 

C,H0. 

11,0. 

C,II50II. 

C6IIc. 

11,0 

C,IIsOll. 

C6H„. 

11,0. 

17.5 

0.0 

82.5 

16.33 

80.97 

2.7 

39.62 

5.87 

54.5i 

30.7 

0.55 

68.75 

16.76 

79-4° 

3.34 

40.23 

6.18 

53.57 

36.o 

0.90 

63.i 

25.4o 

67.98 

6.62 

4o.5o 

17.26 

36.24 

4o.85 

46.25 

12.9 

34.68 

5 1 . 1 8 

1 4. 1 3 

42.92 

3i.46 

25.62 

30.96 

46.48 

16.56 

41.39 

35.53 

9.3.08 

Equilibrium  in  the  System  Benzene,  Ethyl  Alcohol  and  Water  at  15°, 
25°  AND  30®.  ( Ormandv  and  Craven,  1921.) 

The  benzene  is  given  in  percent  by  weight  in  the  mixture  and  the  alcohol  in  weight 
percent.  The  results  therefore,  show,  for  the  points  of  clouding,  the  percent  by 

w,Xl  of  benzene  present  in  a  mixture  composed  of  benzene  and  aqueous  alcohol 
ol  the  particular  weight  per  cent  shown. 


Results  at  15°. 

Wl.  •/  „  aq.  Gms.  C6H6  per  100 
gms.  final  mixture. 

IO 


Results  at  25°. 


Alcohol  used. 

58.5 

67-9 

72.9 

76.7 
79-3 
82.0 
85 . 1 

88 . 4 

92.3 


20 

3o 

4o 

5o 

60 

70 

80 

90 


Wt.  »/  „  aq. 
Alcohol  used. 

95.II 
91 .86 
87.98 
86.52 
84.71 
82.90 
8i.34 

79-83 

78.44 

77.58 


Gms.  Cf,It6  per  100 
gms.  Ilnal  mixture. 

97  • 1 3 
90.53 
80.60 
76.48 
71.00 
67.02 
62.52 
58.33 
54 . 24 
51.23 


The  results  at  i5®  were  read  from  the  curve  plotted 
lev  ae-ree  mute  ,>  no»i.,  •  1  ,  .  . 


Results  at  30°. 

Wt.  °/o  aQ-  Gms.  C61I6  per  100 
Alcohol  used.  gms.  final  mixture. 


They  agree  quite  closelv  with  ^  V*  f,I.oltea  lrom  3o  determinations. 

Spurred,  1920;  Taylor,  1897;  and  Boiner, PI^inat,ons  sported  by  Sidgwick  and 


93.14 
91.20 
88.91 
85.98 
83 . 25 
80.75 

77-9' 
76.57 
72.61 
63.29 
from  3o 


96.06 
90.00 
84.01 
76.46 

69 . 32 

63.i3 
55.  o3 
5o .  99 
38.17 
18.68 
determinations. 


C  2  H  6  0  | 
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Solubility  of  Benzene  in  Dilute  Solutions  of  Ethyl  Alcohol. 

(  Ormandy  and  Craven,  1922.) 

A  mechanical  stirrer  was  used.  Readings  were  taken  at  the  point  where  turbidity 
was  distinctly  \isible  and  at  the  point  where  the  liquid  became  quite  clear.  The 
mean  of  these  was  taken  as  the  true  equilibrium  point.  The  results,  were  plotted 
and  the  following  table  constructed  from  the  curves. 


Strength 

n< 

•suits  for  Benzene 

at 

Results  for 

Results  for 

Alcohol  In  wt.  •/„. 

O’. 

15*. 

30°. 

.Petrol  A  at  15°. 

Petrol  -t-  benzene  ( 

O . 

0.08 

0. 1 5 

— 

V— 

0 

0 

o’ 

_ 

5 . 

0.08 

0. 1 5 

- 

— 

- 

10 . 

O.IO 

0. 16 

- 

- 

- 

i5 . . 

0.  i3 

0.19 

— 

- 

- 

20 . 

0. 16 

0 . 24 

- 

- 

— 

25 . 

0.24 

o.38 

- 

- 

- 

3o . 

o.38 

0.62 

I  .  32 

0.01 

O.06 

35 . 

0.62 

1 .02 

1.88 

0 

0 

As 

0.12 

4o . 

1. 14 

1 .80 

2.64 

0.09 

0.24 

45 . 

1 . 80 

3.oo 

— 

0.20 

0.45 

5o . 

- 

- 

- 

0.42 

- 

The  figures  show  the  percent  by  weight  of  benzene  and  petrol  in  the  final 
equilibrium  mixtures.  It  is  evident  from  the  results  that  benzene  can  be  effectively 
removed  from  alcohol  by  dilution  and  extraction  with  petrol,  hence,  it  is  a  rather 
poor  denaturant  for  alcohol. 

Data  for  equilibrium  at  —  i5°,  0°,  i5°  and  3o°  in  a  system  composed  of  3  volumes 
of  benzene  -f-  I  volume  of  toluene  (instead  of  benzene  alone),  alcohol  and  water, 
are  given  by  Ormandy  and  Craven,  1921. 


Aq.  ouwt.  ,/0CJHiOII. 

Gms.  C0Hb  per 
100  gms.  sat.  sol. 

4.57 
4.y8 
5.o5 


V. 

1 .2 

3.2 

15 .5 
18.0 
20.2 

22.6 


Solubility  of  Benzene  in  :  (Wright,  1920. 

Aq.  so  wt.  °/„  c.  11,011 
containing  5  "/o  NaCl. 

Gms.  C6  Hf,  per 
100  gms.  sal.  soi. 

5.8o 


5 . 3o 
5.6i 
5-97 


t*. 

9* 1 

11. 8 

l4-2 

16.7 

IQ  .  2 

21 .3 


Aq.  -".0  wt.  »/„  CjH.OH 
containing  KsCOa,  at  20”. 
Percent  (iins.  C6 Hc  per 
K,  C03.  100  gms.  sat.  sol. 

6.4 


6.10 

6.39 

6.76 

7.23 

7.57 


1 . 12 

1 .67 
2.18 
2.48 

2.68 
2.86 


6.5 

7- 1 
7.3 
7-6* 
8.0 


Aq.  SO  wt.  °/o  C.  Hj  OH 
sal.  with  various  salts  at  20*. 

Gms.C6HR  per 
Salt.  100  gms.  sal .  sol . 

None  5 . 8 

NaCl(lO.G)  9.6 

Na NO  (21.2)  9.5 

kci  (o.s)  6 . 7 

KNO,(3.9)  6 . 4 

KBr  (17.4)  7.8 

100  gms. 


&  •  v  '~r  \J  J  —  /  / 

’Two  liquid  layers  form.  The  figures  in  parentheses  show  the  grams  of  each  sa  t  p 
of  sat.  solution. 

Freezing-Points  of  Mixtures  of  Benzene  and  Aqueous  Ethyl  Alcohol. 

(Ormandy  and  Craven,  1921.) 

Results  for  benzene  and  : 


99.3  wt.  #/#C2H5OH.  90.3  wt.#/0CjH5Oll.  80.3  wt.  °/o  C2H&OH 


F.  pt. 

—  1 1 . 4 

— 13.3 
— 15.3 

—  17.3 

—  19.3 

— 21 .4 

— 24  •  1 

—  26.0 

— 3o.  5 


Gms.  C6 H6  per 
100  gms.  sat.  sol. 

38.4 

35.7 

33.3 

3 1 . 1 
29.0 

27.1 
25.0 

23.6 

20 . 7 


F.  pt. 
— 10.2 
— 12.  I 

—  14.3 

—  17. I 

—  •9-9 

—  22.8 
—  26.0 
—  29.O 

— 3q.  i 


Gms.  C0  H„  per 
100  gms.  sat.  sol. 


F.  pt. 
—  1 1 .8 
—16.9 
—  19-9 

— 22.4 


Gms.  C6  H,  per 
100  gms.  sat.  sol. 


— 25 . 4 
—  20.0 
— 3o.6 


F.  pt. 

-  6.7 

— 12.5 


Gms.  Cf,  If,,  per 
100  gms.  sat.  sol. 

5.2 

3.9 


26.9 

24.5 
22 . 4 
20.  I 

17-9 
l6.4 
1 4  •  9 

13.7 

1 3 . 3 

59.3  wt.  7 «  CjHjOH. 

Gms.  CB  H6  per 
F.  pt.  100  gras.  sat.  sol. 

—  18. i  3.1 

— 22.5  2.6 


i5.  i 
11. 9 
10.6 

9.6 

8.6 
7.6 
7-3 


70.3  wt.  7o^2  HjOH. 

Gms.  C6  He  per 
F.  pt.  100 gms. sat. sol. 

—  9.6  9- I 

—  14.9  7-4 


F.  pt. 

— 26.2 
—  3o.  i 


Gms.  C6  Ih  per 
100  gms.  sat.  sol. 

2.2 

1-9 
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c2h60. 


Data  for  the  freezing-points  of  mixtures  composed  of  benzene-toluene  (3  :  I  by 
volume)  alcohol  and  water  are  given  by  Ormandy  and  Craven,  1921. 

Data  for  the  solubility  of  mixtures  of  benzene  and  petrol  in  aqueous  92  wt.  per 
cent  ethyl  alcohol  at  20°  are  given  by  Ormandy  and  Craven,  1921. 

Data  for  mixtures  of  Ethyl  alcohol,  benzene  and  glycerol  and  for 
mixtures  of  ethyl  alcohol,  benzene  and  lactic  acid  are  given  by 
Rozsa,  1911- 

Reciprocal  Solubility  of  Chloro  Benzene  and  Aqueous  Ethyl  Alcohol. 

(Rossett,  Marange  and  Vinter,  1923.) 

The  temperatures  were  determined  at  which  given  mixtures  just  Became  clear  or 
cloudy  while  being  stirred  in  a  test  tube. 


Composition  of  mixture 


Composition  of  mixture 


t*  of 

clouding. 

66... 

34-5.. 

19. 5; 

7.5.. 


cc.  of 

C(lf5Cl. 

H- 

Sep.  of  aq. 

C,  Hs OH  of. 

t“  of 
clouding. 

cc.  of 

C,  HSC1. 

-t- 

5  cc.  of  aq. 

C,HsOH  of. 

IO 

87° 

28 . 

II 

89°.8 

10 

88°.9 

38 . 

890.8 

IO 

8q°.8 

44 . 

i3 

890.8 

10 

9°°-7 

52 . 

14 

890.8 

60 . 

i5 

890.8 

in  aqueous  alcohol. 


Miscibility  of  Ethyl  Alcohol 

Bromobenzene  and  Water  at  o°. 


.  (Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


- 

Gms. 

_ 

Gms. 

Gms. 

Sp.  Gr. 

C,HsBr. 

H20. 

CjHjOH. 

Sat.  Sol. 

O.99 

0.010 

O.II5 

i-34 

*0.96 

O.O4O 

O.32 

.  .  • 

O.9O 

O.  IO 

0.65 

1 .07 

0.80 

0.20 

I 

0.96 

O.70 

O.30 

I.  19 

0.96 

0.60 

O.4O 

I.30 

0.98 

O.50 

O.5O 

i-39 

°-95 

O.4O 

0.60 

i-43 

0.91 

O.30 

O  .  70 

1  -43 

0.92 

0.20 

0.80 

1.36 

o-93 

O.  IO 

O.9O 

1 . 16 

°-93 

0.024 

O.976 

0.803 

0.92 

Miscibility  of  Ethyl  Alcohol  (see 
Benzyl  Acetate  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Gms.  CH3.- 

Gms. 

Gms. 

Sp.  Gr. 

co2.ch,.c6h6. 

II20. 

CjHjOH. 

Sat.  Sol. 

0.977 

O.O23 

0.120 

1.05 

0.901 

O.099 

<>•317 

I.03 

0.80 

0.200 

O.46 

0.99 

* 

0  0 

00  0 

°-3°° 

0-32 

O.58 

0.60 

0.97 

0.60 

O.40 

O.69 

°-95 

0.50 

0.5° 

O.78 

0.94 

0.40 

0.60 

O.85 

0.94 

0.30 

O.70 

0.88 

0-93 

0.20 

O.80 

0.88 

0.93 

0. 10 

O.90 

0.80 

0.94 

0.041 

°-959 

0.665 

°-95 

Note,  p.  4  )  with  Mixtures  of: 

Nitrobenzene  and  Water  at  150. 

(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

C,H,NOj. 

HjO. 

CjH6OH. 

Sat.  Sol. 

O.965 

0-035 

O.248 

I  .08 

*0.91 

0.09 

O.49 

.  .  . 

0.90 

O.  IO 

0-53 

I  .02 

O.80 

0.20 

0.86 

0-97 

O.70 

O.3O 

1 .09 

O.94 

o-594 

O.406 

1.238 

o-93 

0.50 

O.5O 

1 -31 

0.92 

0.40 

0.60 

i-34 

0.92 

0.30 

O.70 

1 .30 

0.91 

0.194 

O.806 

1 . 212 

0.92 

0. 10 

O.9O 

0.98 

o-93 

0.02 

O.98 

0.601 

o-95 

P-  4  ) 

at  o°  with  Mixtures  of 

Benzyl  Alcohol  and  Water.  (Bonner,  1910.) 


Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

QHjCH.OH. 

HoO. 

CjH,OH. 

Sat.  Sol. 

O.90 

O 

M 

d 

O.I3 

I.03 

0.80 

0. 20 

0.26 

I 

O.70 

0.30 

o-35 

O.98 

O.60 

0.40 

o-39 

O.98 

O.50 

0.50 

0.40 

O.97 

O.40 

0.60 

0.41 

O.97 

*0.38 

0.62 

0.42 

o-379 

0.621 

0.417 

O.98 

0.30 

0.70 

0.41 

O.97 

0.194 

0.806 

0.388 

O.97 

0. 10 

0.90 

o-35 

O.98 

0.04 

0.96 

°-  *39 

O.99 

c2h6o, 
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Miscibility  of  Etbyl  Alcohol  at  ou  with  Mixturbs  of: 


Benzaldehydeand  Water 

(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

C«H,CHO. 

H20. 

C2H6OH. 

Mixture. 

0-957 

O.O43 

0159 

I  .02 

O.898 

0.102 

O.283 

I  OI 

0.800 

0.200 

O.42O 

O.99 

O.70O 

O.3OO 

0-550 

O.98 

O.598 

0.402 

0.601 

0-97 

*0.570 

O.43O 

0.610 

.  .  • 

O.496 

O.504 

0.643 

O.96 

o-39'4 

O.606 

0.681 

0-95 

0.298 

O.702 

0.701 

o-95 

0.200 

0.800 

0.670 

o-95 

0.100 

O.9OO 

0.610 

0.96 

0.031 

O.969 

0.461 

o-97 

Benzylethyl  Ether  and  Water. 

(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

,H5CH2.O.C2H 

H20. 

C2H6OH. 

Sat.  Sol. 

O.97I 

O.O29 

O.189 

0-94 

O.90 

O.  IO 

0-37 

O.92 

O.80 

0.20 

0.54 

O.92 

O.70 

0.30 

0.67 

O.9I 

*0.67 

0-33 

0.71 

.  .  . 

O.60 

0.40 

0.78 

O.9I 

O.50 

0.50 

0.87 

O.91 

0.40 

0.60 

o-93 

O.92 

O.30 

0.70 

0.96 

O.92 

O.I98 

0.802 

0.952 

O.92 

O.  IO 

0.90 

0.86 

o-93 

0.08 

0.92 

0-793 

o-94 

Miscibility' of  Ethyl  Alcohol  (see  Note,  p.  4  )  at  o°  with  Mixtures  of: 


Methyl  Aniline  and  Water.  (Bonner,  '10.) 
'  ■  Composition  of  Homogeneous  Mixtures. 


Phenetol  and  Water.  (Bonner, ’10.) 

Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

CHjNHQH,. 

H20. 

C2HsOH. 

Sat.  Sol. 

C,H4OC2Hs. 

Ht0. 

_C2H6OH. 

Sat.  Sol. 

o-959 

O.O4I 

0.218 

O.96 

O.992 

O.18 

0.157 

O.96 

O.9O 

0.10 

o-37 

0-95 

*0.90 

O 

M 

6 

o-55 

o-795 

0.205 

0-555 

o-93 

O.897 

0.103 

0-554 

0-93 

0.70 

0.30 

0.68 

o-93 

O.798 

0.202 

O.916 

O.9O 

*0.66 

0-34 

0.72 

.  .  . 

O.70 

0.30 

I  .  l8 

O.9O 

0.60 

O.4O 

0.76 

0-93 

0.60 

0.40 

i-39 

O.89 

0.50 

0.50 

0.84 

o-93 

0-495 

o-5°5 

1  -5l8 

O.89 

0.40 

0.60 

0.89 

o-93 

0-399 

0.601 

1.560 

O.89 

0.30 

O.7O 

0.91 

o-93 

O.3O 

0.70 

1-54 

O.9O 

0.20 

0.80 

0.87 

0.94 

O.I98 

0.802 

1.449 

O.9I 

0.098 

O.902 

o-734 

o-95 

O.  IO 

0.90 

1 .21 

O.92 

0.041 

0-959 

0.581 

0.96 

0.082 

0.918 

1.156 

0-93 

Reciprocal 

Solubility  of 

Ethyl  Alcohol,  Toluene  and 

Water. 

(  Ormancly  and  Craven,  1921. ( 

The  determinations  were  made  by  the  method  outlined  under  heptane  (p.  1 19  ). 
An  extensive  series  of  determinations  were  made  at  seven  different  temperatures. 
These  results  have  been  plotted  and  the  following  table  constructed  from  the 

curves. 

Gms.  C6 IIS  CHj  per  100  gins.  sat.  sol m ion  al 


Wt.  °/0  0,11,011 
in  Aq.  Alcohol 
mixture  used. 

6o  .  .  .  . 

65.. .. 
70.  .  .  • 
75  ...  • 

80.. .. 

85 .. . . 

90. .  . . 

95 


—  an". 

5.5 

8.6 

1 3 . 5 
9.0.7 

33.5 

62 . 5 

92 . 5 


—  15*. 

6.5 
i  o .  5 
16.2 

9.5 .  o 

4  1 .0 
71.0 

94  .5 


8.5 
12.7 
19.2 
3o.  5 
5z .  o 
77.0 
91-5 


9.5 

i4-o 

21  .O 

33.5 

55.5 

79  -5 
95.0 


1  o .  > 

15.6 

23.7 

38.5 

62 . 5 
82.0 

93-7 


(1 1. 5) 

(17.5) 

(28.0) 

46.0 

66.5 

? 

-? 


no". 

8.0 

1 2. 5 

19.5 
3i  .0 

49.5 

68.7 

83.7 

95.7 


9  ’I  ‘  „ol  ar,i„hilitv  of  ethyl  alcohol,  water  and  a  mixture  of  3  volumes 

Data  for  the  reciprocal  solubil  y  y  ,  50  and  3o°  are  also  given, 

of  benzene  and  1  volume  of  toluene  at  —  x5  ,  o  ,  +  io  an 
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C2H60| 


Freezing-Points  *of  Mixtures  of  99.3 

.(  Ormandy  and 

wi  «4 .  00 . n  Wt.  °/„ 

WT.  PER  CENT 
Craven,  1921.) 

Wt.  •/.  99.3  Wl.Vo 

Alcohol 

and  Toluene. 

Wi.»/„  99. a  Wi.  %, 

F  (.1 

v  V 

Alcohol  in  mixtin-o. 

F.  pi. 

Alcohol  In  mixture. 

F.  pi 

Alcohol  In  mixture. 

—  >0.0. 

...  f>6. 3 

— 20.8. . 

— 5.8. . * 

. . .  l8.3 

— lio.G. 

....  59.7 

18.3. . 

..  36.3 

— i.2. . • 

- 28  •  9. 

....  4^ • O 

— i5.4. • 

-+- 1 .  1 .  .  . 

..,  7!° 

- 17. 1 . 

- lt\  .  O 

....  46.6 
....  43.4 

— 12.3.  . 
—  8.8. . 

..  23.4 

.3.5. . . 

2.7 

Composition  of  thb  Conjugatb  Layers  in  thb 
Systbm  Ethyl  Alcohol, Tolubnb  and  Watbr. 

(Tarassenkow  and  Pologlenzewa,  1938.) 


Upper  Layer* 


ro  Oms.  per  100  gms.  homogeneous  liquid 

L  A 


' 

CgHgOH 

Hg0 

■A  d. 

0 

95.55 

3.00 

1.45 

— 

II 

93.43 

5.31 

1.26 

— 

II 

91.40 

5.98 

2.88 

0.8738 

II 

27.50 

35.06 

17.44 

0.8667 

20 

96.20 

I.60 

2.20 

0.8707 

II 

98.88 

4.67 

1-55 

O.8588 

II 

88.27 

9 . 66 

2.07 

0.8553 

39-50 

47.38 

13.12 

0.8505 

40 

96.18 

1 . 64 

2.18 

0.8420 

91.24 

5.25 

3.50 

O.8394 

89.81 

7.45 

2.74 

O.8380 

8i.35 

13.92 

4.73 

O.8338 

70.67 

22.82 

6.54 

O.8328 

70.55 

23.99 

5.43 

O.833O 

Lower  Layer 


Oms.  per  100  gms.  homogeneous  liquid 


C  H_OH 

6  0 

HgO 

x  d  • 

3.02 

47.61 

46.73 

— 

8.00 

55.92 

36.08 

— 

15.44 

55.86 

28.70 

0.8791 

88.14 

9.37 

2.43 

0.8717 

0.40 

31.37 

68.23 

0.9424 

3-44 

46.56 

50.00 

0.9024 

18.10 

53.37 

28.53 

0.8652 

75.24 

21.45 

3.31 

0.8510 

0.54- 

30.24 

69.20 

0.9351 

3.23 

45.52 

51.24 

0.9020 

5.98 

47.32 

46.20 

0 . 8862 

20.65 

51.39 

27.46 

0.8510 

36.98 

47.00 

l6.02 

0.8382 

36.13 

45.81 

l8.06 

0.8384 

Equilibrium  in  thb  Systbm  Ethyl  Alcohol,  Tolubnb  and  Watbr  at  a5°. 

(Washburn,  Beguln  and  Beckord,  1939.  J 


tj;e^n0dal  C,urle  "as  determined  by  the  titration  method.  The  refrac¬ 
tive  indices  of  the  homogeneous  solutions  were  determined  as  well  as 

'H”'  ;  e  layers  formed  by  nixing  appropriate  anou.uo?  Ue liquids 
and  from  these  results  the  tie  lines  were  located.  liquids 


^H5CH3 

C2HS0H 

H2°  ' 

uina .  per 

100  gms.  homogeneous  liquid 

C2H60H 

Hg0 

89.84 

8l.l3 

70.46 

60 .6l 
49.26 
39-40 

9.36 

16.74 

25.29 

32.66 

40.83 

47.37 

0.8l 

2.13 

4.25 

6.73 

9.91 

13.23 

29.52 

19.96 

12.94 

6.37 

3.72 

1-75 

52.89 
56.42 
56.66 
53.04 

48.89 
42.48 

17.59 
23.63 

30.39 

40.59 

47.39 
55.76 

c2h6o. 
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Miscibility  of  Ethyl  Alcohol  (see  Note  p.*i4  )  at  o°  with  Mixtures  of: 

Pinene  and  Water.  (Bonner,  1910.)  Propyl  Bromide  and  Water.  (Bonner.igio.) 
Composition  of  Homogeneous  Mixtures.  Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

/ - — 

Gms. 

Gms. 

Gms. 

- 

C'ioHij. 

H,U. 

CjH6OH. 

Sat.  Sol. 

CH,.CHj.CHjBr. 

H,0. 

CjH»OH. 

Sat.  Sol. 

O.99 

0.010 

0.268 

O.87 

0-975 

0.025 

O.I9O 

1.26 

‘0.985 

0.015 

O.47 

.  .  . 

*0.92 

O.08 

O.42 

O.897 

O.IO3 

i  -  595 

O.85 

0.90 

O.  IO 

O.50 

1 . 12 

0-795 

0.205 

2 . 268 

O.84 

0.80 

0.20 

O.72 

I  .06 

0.70 

O.3O 

2.67 

O.84 

0.70 

O.3O 

0.88 

I  .02 

0.60 

O.4O 

2.94 

O.85 

0.60 

O.4O 

1 .01 

O.99 

0-493 

O.507 

3  135 

O.85 

0.50 

O.5O 

1 . 10 

O.98 

0-393 

O.607 

3.126 

0.86 

0.40 

0.60 

'i  .^5 

O.96 

O.293 

O.707 

3-038 

0.86 

0.30 

O.7O 

1. 14 

o-95 

O.I94 

O.806 

2.799 

0.87 

0.204 

O.796 

1 . 12 

0.94 

O.O94 

O.906 

2-331 

0.89 

0.096 

O.904 

1 .02 

0.94 

O.O35 

O.965 

1.639 

0.91 

0.027 

0-973 

0.687 

o-9S 

Miscibility  of  Ethyl  Alcohol  (see  Note  p.  14  )  at  o°  with  Mixtures  of: 


Toluene  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

C*HtCHj. 

H20. 

CjHiOH. 

Sat.  Sol. 

O.948 

O.O52 

O.388 

O.87 

O.9O 

O.  IO 

0.61 

0.86 

0.80 

0.20 

0-95 

0.86 

O.7O 

0.30 

I  .21 

0.86 

0.60 

O.4O 

I. 41 

0.86 

0.50 

0.50 

i-53 

0.87 

O.4O 

0.60 

1  -59 

0.87 

O.3O 

O.7O 

1.56 

0.88 

0.20 

0.80 

1.44 

0.89 

O 

w 

O 

O.9O 

1.23 

0.91 

0.028 

O.972 

0.817 

0.94 

Miscibility  of  Ethyl  Alcohol  (see 

Bromotoluene  (b.  pt.  182-3)  and  Water. 
(Bonner,  1910) 

Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

BrQHvCH,. 

H20. 

C2H6OH. 

Sat.  Sol. 

O.98 

0.02 

0-33 

.  .  . 

O.95I 

O.O49 

0.522 

I  .09 

O.9O 

0. 10 

O.87 

I  .06 

0.80 

0.20 

I  .  28 

O.97 

O.7O 

0.30 

i-54 

O.94 

0.60 

O.4O 

1. 71 

0-93 

0.50 

O.5O 

1 .81 

O.92 

O.4O 

0.60 

1.89 

O.9I 

O.3O 

O.7O 

1.89 

O.9O 

0.20 

0.80 

1.78 

O.9O 

0.10 

O.9O 

1-533 

0.9I 

0.033 

O.967 

1.307 

O.92 

0  Toluidine  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


r 

Gms. 

_ Aw- 

Gms. 

Gms. 

Sp.  Gr. 

cH1.QH4.NHj. 

HjO. 

O.O46 

C2H6OH. 

Sat.  Sol. 

0.954 

0.025 

I  .OI 

0.90 

O.  IO 

0.21 

0-93 

0.80 

0.20 

0.32 

O.97 

0.70 

O.3O 

O.4I 

O.96 

0.60 

O.4O 

0-455 

O.96 

0.50 

0.50 

O.48 

O.96 

0.40 

0.60 

O.5O 

O.96 

0.30 

O.7O 

O.5O 

O.96 

0.20 

0.80 

0-49 

O.96 

0.098 

O.902 

O.462 

O.98 

0.027 

0-973 

0.262 

•  •  • 

Note  p.  4  )  at  o°  with  Mixtures  of: 

p  Nitrotoluene  and  Water. 

(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 

>  - — —> 


Gms. 

Gms. 

Gms. 

Sp-  Gr. 

N02.C,H4.CH,. 

H20. 

C2H6OH. 

Sat.  Sol. 

0.978 

0.022 

0.253 

I  .08 

*0.95 

0.05 

O.5O 

•  *  * 

0.90 

O.  IO 

O.84 

0-97 

0.80 

0.20 

I.29 

O.96 

0.70 

0.30 

i-57 

O.92 

0.60 

O.4O 

i-73 

O.9I 

0.506 

0-494 

1.782 

O.9I 

0.398 

0.602 

1 .868 

O.9I 

0.294 

O.706 

1 .816 

O.9I 

0.20 

0.80 

1.63 

O.9I 

0. 10 

O.9O 

1.30 

O.92 

O.O56 

0-944 

1. 105 

0-93 
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Reciprocal  Solub.l.tv  op  Et.ivl  Alcokol  Xvlehe  ako  Water  at-30<>, 
(J°  AND  -f-30°.  ( Orinandy  and  Cra\en,  1921.) 

The  xylene  was  a  commercial  sample  having  ,  =  0.8665  and  b.  pt.  i38«-i48«. 

The  determinations  were  made  by  the  method  outlined  under  heptane  (p.  Uy  )• 


Results  at  — 30". 


Wt  •/  •  C.lIjOII 

Gnts.  xyltne 

Wt  « /»  C,HsOll 

In  a<].  alcohol 

per  100  gms. 

In  at),  alcohol 

mixture  used. 

sat.  sol. 

mixture  used. 

78.65 

11.59 

72 . 35 

80.60 

13.92 

74.24 

82.96 

17.40 

76  97 

85.46 

22 . 20 

8o.33 

87.14 

26.73 

84.  o5 

90.90 

41-89 

87.24 

92 . 66 

53.49 

90.24 

94.11 

7O.77 

93-9° 

95.66 

83.87 

93.70 

96. 2Q 

92.87 

Results  at  0". 

Gms.  xylene 
per  100  gms. 
sat.  sol. 

9-47 
11.25 
14.39 
'9-5- 

•28.02 
4o .  92 
04.09 
83. 18 
92.67 


Results  at 

Wt  °/o  C,H,OH 
in  atj.  alcohol 
mixture  used. 

66.55 

69.40 

73.00 

77^4 

81 . 3o 

84  -  <>8 

92.20 
91  -9° 


30°. 

Gms.  xylene 
per  100  gms. 
sal.  sol. 

8.-67 

11.45 

15.77 

23.12 

34.70 

52.01 

82.67 

92.22 


Freezing-Points  of  Mixti/hes  of  99-3  WT-  %  Ethyl  Alcohol  and  Xylene. 

( Ormandy  and  Craven,  1921.) 

The  xylene  was  a  mixture  of  0,  m  and  p  xylene. 

foft.pi .  — no*to.  —«*.*.  -i«".n.  —  iv. «.  -io*. 0.  —  i\o. 

Wt.  °/0  of  99.3  wt.  u/o  alcohol  in  mixture.  56.  t  49-6  43.  i  35.8  29.7  11.9 

Reciprocal. Solubility  of  Ethyl  Alcohol,  Phenyl  Ether  and  Water  at  30°. 

(Perrakis,  1925.) 

The  amount  of  water  required  to  produce  clouding  in  various  mixtures  of  ethyl 
alcohol  and  phenyl  ether,  (C#U5)>0,  was  determined  by  a  titration  method. 


Wt  «/„  11,11, 011 
'11  ale.  phenyl  ether 
mixture. 

l3. 18 

22  .  Ot 

28.41 

32.76 


Gms.  11,0  lo  cause 
clouding  of  100  cc. 
of  mixture. 

0.6206 
i .  1 1 5 1 

. . 536o 
1 . 92.30 

Miscibility  of  Ethyl  Alcohol  (see  Note  p.  4 

0  Xylene  and  Water.  (Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


Wt  •/,  0,11,011 
lu  ale.  phenyl  ether 
mixture. 

36.68 
4o.o8 
43.i6 
60.57 


Gms.  H,  O  to  cause 
clouding  of  too  cc. 
of  mixture. 

2 . 2.654 
2 . 5709 
2 . 845o 
3.5400 


Gms. 

0  CnHdCHj),. 

O.971 
*0.96 
O.9O 
O.786 
O.70 
O.60 
O.50 
O.40 
O.3O 
0.20 
O.O3I 


Gms. 

H,0. 

O.O29 

O.O4 

C.  JO 
0.21 
O.30 
O.40 
0.5° 
0.60 
O.70 
O.80 
O.969 


Gms. 

CjHjOH. 

Q-352 

o-53 

o-93 

1.32 

i-53 
1 . 72 
1.87 
1.96 
1.94 
1. 81 
1. 19 


Sp.  Gr. 
Sat.  Sol. 

O.89 

•  •  • 

O.87 

O.87 

O.87 

O.87 

O.87 

0.88 

0.88 

0.89 

o-93 


)  at  o°  with  Mixtures  of: 

m  Xylene  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 

-  mK _ _ _ 


Gms. 

m  QHdCHj),. 
O.967 
O.90 
O.80 
O.70 
0.60 
O.50 
O.4O 
O.3O 
0.20 
O.  IO 

O.O23 


Gms. 

HjO. 

°-°33 

o.  10 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

0.977 


Gms. 

C,H6OH. 

O.388 

O.81 

I.30 

I  .6l 

I.77 
I  .90 
I  .98 
2.01 
I.87 

1  -53 

1 . 168 


data  for  tue  sy,stem  ethy}  alcohol,  m  xylene,  water  at  o° 
63  and  ioo°  are  gtven  by  Holt  and  Bell,  1914. 

P  Xylene  and  Water.  (Bonner,  1910.) 


Sp.  Gr. 
Sat.  Sol. 

0.88 

O.87 

O.85 

0.86 

0.86 

0.87 

0.87 

0.88 

0.89 

0.90 

0.92 

I9°»  41°, 


Composition  of  Homogeneous  Mixtures. 


Gms. 

P  CjHdCH,),. 
O.966. 
*0.92 
O.90 
O.80 
O.70 
O.60 


Gms. 

H20. 

0.034 

O.08 

O.  10 

0.20 

O.30 

O.40 


Gms.  Sp.  Gr. 
C2H6OH.  Sat.  Sol. 

O.306  O.84 

°  -  57 

O.65  0.85 

I05  0.85 

1 -35  0.85 

156  0.85 


Composition  of  Homogeneous  Mixtures. 


Gms. 

P  C6H4(CHa)t. 

Gms. 

H20. 

Gms. 

C2H5OH. 

Sp.  Gr. 
Sat.  Sol. 

0.50 

O.50 

1.68 

0.86 

0.40 

0.60 

I.77 

0.86 

0.292 

O.702 

1-743 

0.87 

OI93 

O.807 

1 .625 

0.88 

0.100 

O.90 

1  -39 

0.89 

0.015 

O.985 

0.863 

°-93 

C2H60| 
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Reciprocal  Solubility  of  Ethyl  Alcohol,  Pentane  and  Water  at  — 30°, 

0°  and  +  15°. 

(  Ormandy  ami  Craven,  1922.) 


The  determinations  were  made  by  the  method  outlined  under  heptane  (p.  i4  7.  ). 


Results 

at  —  30°. 

Results 

at  0°. 

Results  at  -+-  15u. 

Wt.'/,  0,11,011 

Wt.%  Penl am 

tvi. 0 / o  c,  n0:ou 

Wt.  °/„  Pentane 

Wl.'/,  C.H.0II 

Wl.  0/0  Pentane 

in  Aq.  Alcohol 

in 

in  Aq.  Alcohol 

in 

In  Aq.  Alcohol 

in 

mixture  used. 

mil.  sol. 

mixture  used. 

sal.  'sol. 

mixture  used. 

sal.  sol. 

76.54. . 

. ..  7.90 

79.55 - 

.  15.89 

74-56;... 

1 3. 38 

82.60. . 

84.26. . . . 

.  25 . 5 1 

78 . 22  .... 

i8.3‘) 

85 . 25 .  . 

.  .  .  18.82 

86 . o5 .... 

32 . 24 

84.63 _ 

•  27.67 

88.53.  . 

.  ..  2.8.48 

87.98. . . . 

42.66 

85.45. . . . 

.  37.54 

90.35. . 

.  ..  38.il 

89.29. . . . 

.  53.66 

86.91 - 

.  47.05 

91.42.. 

. . .  45 .66 

88.08 _ 

.  58.55 

92. 16. . 

. ..  58. 82 

89.04 ..• . 

.  68 . 2.3 

90.27 - 

•  77-39 

Freezing-Points  of  Mixtures  of  92.0  wt.  per  cent  Alcohol  and  : 

(  Ormandv  and  Craven,  1922.) 

IVnlane.  Isopentane. 


d 


F.  pi.  Wi.  °/„  Pentane. 

—  3i.o..  .  26.70 

— 22 . 6  .  . . .  3o .  4  I 

— 16.0 .  35.80 

—  5.0 . 39.47 

4.9 . .  •  •  45.62 

14.0 . .  55.91 

. .  63.68 


F.  pi.  Wl.  °/0  Isopentane. 

—  2/8.  '5 .  3l.59 

—  14.2 .  35.2  1 

—  5.o . .  .  .  40-69 

-+-  4-3 .  48.07 

12.5 — .  57 . 4 ->- 

21.3 .  67.18 


Similar  data  arc  also  given  for  the  freezing-points  of  92.0  wt.  %  alcohol  containing 
ifferent  amounts  of  a  I  :  1  and  a  3  :  1  mixture  of  pentane  and  benzene. 


Reciprocal 


Solubility  of  Ethyl  Alcohol,  Hexane  and  Water 
and  +  30°.  (  Ormandy  and  Craven,  1922.  ) 


AT  —  30° 


carrvnles  of  hexane,  obtained  fi'om  different  sources,  were  used  These 
.  I  hdensitiS  and  boiling-points  which  differed  from  published  data,  and  -were, 

K  “ — ,'%oUoSy 

ru«^ri»hcn'vtuedpr^rre^  -«•  — 

the  following  values  were  read. 


Wt.  Vo  YII  .0II 

Gins. 

Hexane  per  inn, 
•mis.  sal.  sol.  at 

in  aq.  Alcohol 

™  — - 

Mixture  used. 

:ip\  -k:i>\ 

75.0 

__  8.0 

80.0 

-  1  2  .  .’> 

84  -  O 

8.0  19.0 

86 . 0 

10.0  23.5 

88 . 0 

12.5  3o.o 

9'i .  0 

16.0  |i-° 

Wt.  %  o,ifr,  011 

Gins. 

Hexane  per  ion 
gins,  sal  sol.  at 

in  aq.  Alcohol 

-- — ✓  — 

Mixlons  used. 

— :10". 

-+-3D*. 

92 .0 

2  1  . 0 

(if).o 

94  •<> 

29.5 

Si  .0 

93  .O 

36 . 0 

()•>. .  0 

96.O 

47  -° 

— 

97 -° 

68.5 

— 

98 . 0 

92 . 0 
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Freezing-Points  of  Mixtures  of  92.0  wt.  per  cent  Alcohol  and 
Various  Samples  of  Hexane.  ( Ormancly  and  Craven,  ' 

T],e  samples  of  hexaye  were  the  same  as  used  for  the  preceding  determinations. 


Result: 

s  with  : 

Results  \\ 

ith  : 

Results  with  : 

Sam 

pie  1. 

Sample 

II. 

Sample 

III. 

F.  pt. 

Wl.  7.  Hexane. 

F.  pi.  Wl. 

7 .  Ilcvaiic. 

F.  1.  wt. 

7  „  Hexane. 

— 3 1 . 1 

21.97 

— 3 1 . 4 

21.81 

—2.9.9 

21  .98 

— 26 . 2 

•i3. 18 

— 21 .8 

24.85 

— 21  0 

24.71 

—  9.5 

29.58 

—  8.2 

3o .  1 2 

— 1 1 .5 

28.ll 

H-  7.6 

39.16 

•+■  7-8 

39-48 

H-  0.3 

33 . 70 

20 . 6 

53.71 

20.3 

>2 . 89 

10.7 

4° .  59 

3o  .5 

66.57 

30.7 

66.63 

20 . 8 

5 1 . 32 

3o.8 

64 . 88 

Data  are  also  given  for  the  freezing-points  of  92.0  wt.  %  alcohol  containing 
different  amounts  of  a  1  :  1  and  a  3  :  1  mixture  of  hexane  and  benzene. 

Miscibility  of  Ethyl  Alcohol  (see  Note,  p.  4  )  at  o°  with  Mixtures  of: 
Heptane  and  Water.  (Bonner,  1910.)  Hexane  and  Water.  (Bonner,  1910.) 


Composition  of  Homogeneous  Mixtures.  Composition  of  Homogeneous  Mixtures. 

_ A _ .  , - A - - - — - - 


Gms. 

Gms. 

Gms. 

Sp.  Gr.; 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

Heptane.* 

HjO. 

C.HiOH. 

Sat.  Sol. 

Hexane.* 

H,0. 

C2HsOH. 

Sat.  Sol, 

O.962 

O.O38 

O.704 

O.79 

O.97 

O.03 

o-59 

.  .  . 

O.9O 

O.  IO 

I  .44 

0.80 

0.9a 

O.  10 

I.30 

O.77 

O.798 

0.202 

2-375 

0.82 

0.80 

0.20 

2.04 

O.79 

O.7O 

O.3O 

2.82 

0.8l 

O.70 

0-3° 

2-45 

O.81 

0.60 

O.4O 

3.06 

0.82 

0.60 

0.40 

2-73 

0.82 

O.5O 

O.5O 

3.16 

O.83 

O.5O 

0.50 

2-93 

O.83 

O.4O 

0.60 

3-17 

O.84 

0.40 

0.60 

3.00 

O.83 

O.3O 

O.7O 

3  10 

O.85 

0.20 

0.80 

2  -  75 

O.85 

O.I96 

O.804 

2.96 

O.87 

O.  10 

0.90 

2.23 

0.86 

O.O93 

O.907 

2-305 

0.88 

O.OI4 

0.986 

1.056 

.  .  . 

*  Kahlbaum’s  Heptane  and  Hexane  “aus  Petroleum  ”  were  used. 


Reciprocai  Solubility  of  Ethyl  Alcohol,  Heptane  and  Water. 

(Ormandy  and  Craven; '  1922. ) 

The  heptane  was  purified  by  acid  washing  and  fractionation.  The  dtj  ==  0.6887 

and  the  b.  pt.  was  98".3-98°.4  (760  mm.).  The  aniline  point  was  710.  The  determi¬ 
nations  were  made  by  adding  to  a  given  volume  of  the  hydrocarbon  a  mixture  of 
alcohol  and  water  untill  clouding  appeared.  Two  concentrations  of  alcohol  contained 
m  two  mpets  were  used  and  the  clouding  produced  and  discharged  alternately, 
lhe  wdghts  of  each  constituent  were  calculated  from  the  specific  gravity  of  each 
and  the  results  reported  on  the  weight  per  cent  basis. 


Results  at  — ,30°. 


Wt  o/0  C«  If.-  Oil 
in  nq.-alr. 
mixture  used. 

98.23 

98.5i 

98.0.5 

98.18 

97-99 
97.06 
96.28 
94-62 
9'* -93 
89.37 


Results  at  0". 


Wt.  °/.o  heplane 
in  sat.  sol. 

9” -97 

81.14 

69.37 

59->9 

49-52 

3g.3i 

29.54 

20.56 
15.2.4 
8.92 


Wt.  »/„  C,  II  oil 
in  aq.-alc. 
mixture  used. 

98.3o 

97-92 

97-98 
96.9' 
96.41 
92.72 
94-36 
9'  .98 
90.27 
85.35 


Results  at  -f-30°. 


Wi.  “/„  heptane 
in  sal.  sol. 

90 . 59 
80. 6  5 

69  •  29 
58.78 
48.68 
38. 61 
29.57 
•9-75 
15.42 

8 . 5o 


Wt.  "/„  csn,nn 

In  aq.-alc. 
mixture  used, 

98  •  1 7 

95.82 
95.35 
94  •  26 

93.47 
92 . 78 
91.16 
88.61 

85.94 

80.94 


Wt.  */„  heptane 

in  sat.  sol. 

91.18 
80 .  1 5 
69.42 
58.84 
49-44 

39 . 00 
29.28 
•9.96 

14.2.5 
8.39 


due  to  the  peeseuee  a  stuat. 


C  2  H  6  0  | 
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1'  REEZING-PoiNTS  OF  MIXTURES  OF  92-°  WT.  PER  CENT  Al.COHOL  AND 
\arioxjs  Samples  of  Heptane.  (  Ormandy  and  Craven,  1921.) 

Three  samples  of  heptane,  obtained  from  different  sources,  were  used.  The 
densities’  and  boiling-point  fractionation  figures  of  the  samples  show  considerable 
differences  from  published  data.  The  samples  were,  therefore,  of  unknown  purity, 

Results  with  :  Results  with  :  Results  with  : 

Sample  1.  Sample  II.  Sample  III. 


li’.  |U. 

Wt.  %  Heptane. 

K.  pi.  Wl 

Vo  Heptane. 

F.  pi.  Wt. 

Vo  Heptane. 

— 3o.5. . 

l3.27 

— 3o,3.... 

1  3 . 66 

— 3o.3. . . . 

l6.22 

— 22.2. . 

— 13 . i . . . . 

I  » .  17 

— 20.5. . . . 

18.48 

— 14  .6. . 

16.69 

—  1 1 . 0 ... . 

IS  .04 

— 10.9. .. . 

2.1  . 23 

H-  0.4.- 

20.77 

4-  3.2.... 

>:>. .  36 

-+-  0.9. . . . 

2.5 .  1 8 

21.9. . 

29.93 

19.6. .. . 

29.38 

10.7.... 

29.35 

32,0. . 

37.06 

29.9,. . . 

36.43 

20.7.... 
30.9 — 

35 . 02 
44.40 

Data  are  also  given  for  the  freezing-points  of  92.0  wt.  %  alcohol  containing 
different  amounts  of  various  mixtures  of  heptane  and  benzene. 


Equilibrium  in  thb  System  Ethyl  Alcohol,  Hbxanb  and  Watbr. 

(TarassenKow  and  Paulsen,  1937.) 

Results  at  o°  Results  at  250 


Gms.  per  100 

gms.  homogeneous  mixture 

/  w* 

ceHu 

»2°  ' 

6.53 

92.70 

0.77 

44.30 

54.10 

1 . 60 

53-32 

45.39 

1.29 

63.34 

35.i8 

1 .48 

74-01 

21 . 67 

4.32 

79.22 

11.86 

8.92 

78.74 

7.96 

13.30 

79-08 

7.32 

13.60 

76.82 

4  •  00 

19.l8 

69.85 

2.13 

28.02 

69.43 

1-57 

29-00 

60.04 

0.94 

39.02 

43.12 

0.42 

56. 46 

The  composition  of  the 
determined . 

following 

Oms.  per 

100  t£ms.  upper 

layer 

'WH  " 

C8H14 

h20  ' 

00 

0 

0 

99.31 

0.61 

1.75 

97.71 

0.54 

Gms.  per  100  gms.  homogeneous  mixture 


C6H14 

^2® 

3.10 

95.92 

0.98 

18.52 

79.90 

1.51 

36.28 

61.64 

2.08 

37.82 

59-70 

2.48 

51.94 

45.91 

2.15 

68.03 

28.ll 

3.86 

73.84 

I7.6l 

8.55 

74.73 

12.93 

12.34 

73-52 

8.00 

18.48 

67.49 

3.61 

28.90 

53-81 

1.86 

44.38 

36.68. 

1 .21 

62.11 

conjugate 

layers  at  250 

was  also 

Oms. 

per  100  jjms.  lower 

layer 

'  WH 

C6HH 

37.67 

0.23 

62.10 

56.92 

2.91 

40.47 

149  C2H60  , 

Equilibrium  in  the  System  Ethyl  Alcohol,  Cyclohexane  and  Water. 

(Tara3senKow  and  Paulsen,  1937.) 


Oms.  per 

Results  at  o° 

100  gms.  homogeneoos 

mixture 

Oms.  per 

Results  at  250 

100  gms.  homogeneous 

_ A - - - 

mixture 

'  C2H50H 

C6H12 

h20  ' 

/WT“ 

Via 

h2° 

« 

14-49 

84  -  88 

0.69 

33-10 

64.80 

2 . 10 

30.62 

67  -  62 

1.86 

48. 18 

47.54 

4.28 

50-03 

46.99 

2.98 

55-24 

39.45 

5.31 

62.14 

32.50 

5.36 

59-11 

34.97 

5.92 

71.98 

14.60 

13.42 

64.91 

26 . 14 

8.95 

71.84 

11.71 

16.45 

69.20 

16.27 

14.53 

68.63 

4-65 

26.72 

68.45 

8.85 

22.65 

54.41 

1.22 

44-37 

60.07 

2.17 

37.76 

The  composition  of  the 

following 

conjugate 

layers  at  250  was  also 

determined . 

Oms. 

per  100  gms.  upper  layer 

Oms 

.  per  100  gms.  lower 

layer 

'W" 

C8H12 

Hg0  ' 

/WH 

c«Hu 

Hg0^ 

0.61 

99-07 

0.32 

45.98 

1.19 

52.83 

1.56 

98.09 

0.35 

54.98 

1-35 

43.67 

9.89 

88.96 

1.15 

66 . 24 

22.19 

11.57 

Equilibrium  in  thb  System  Ethyl  Alcohol,  Cyclohexane  and  Water  aj  25°. 

(Void  and  Washburn,  1932.) 

The  binodal  curve  was  determined  by  the  titration  method.  The  refrac¬ 
tive  indices  of  these  and  of  the  two  layers  obtained  with  appropriate 
amounts  of  the  three  liquids  gave  results  from  which  the  distribution  of 
alcohol  between  water  and  cyclohexane  was  calculated.  Results  for  the 

freezing-points  of  mixtures  of  ethyl  alcohol  and  cyclohexane  are  also 
given . 


Oras.  per  100  gras,  homogeneous  mixture 


^C2H50H 

C  H 
c“l2 

7.63 

0.32 

92.05 

20.05 

0.59 

79.36 

41.06 

0.08 

58.86 

43.24 

0-54 

56.22 

50.38 

0.8l 

48.81 

53.85 

1.36 

44.79 

61.63 

3.09 

35.28 

66.99 

6.98 

26.03 

(Yds.  per  100  gras,  homogeneous  mixture 


V12 

*2° 

68.47 

8 . 84 

22.69 

69.31 

13.88 

l6.8l 

67.89 

20.38 

11.73 

65.41 

25.98 

8.6l 

61.59 

30.63 

7.78 

48.17 

47.54 

4.29 

33.14 

64.79 

2.07 

16.70 

82.41 

O.89 
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The  coefficient  of  distribution  of  ethyl  alcohol  between  olive  oil  and  water  is 
0.026  at  3  and  0.047  At  30°.  (Meyer,  1901;  1909.) 

100  gms.  cottonseed  oil  (0.922  Sp.  Gr.)  dissolve  22.9  gms.  ethyl  alcohol  at  25°. 
100  gms.  ethyl  alcohol  dissolve  1 1.75  gms.  cottonseed  oil  at  250.  (Wroth  and  Reid,'i6.) 


Distribution  of.  Ethyl  Alcohol  between 

Cottonseed  Oil  and 

Water  at  250. 

(Wroth  and  Reid,  1916.) 

Gms.  CjH60H  per  100  cc.  * 

Oil  Layer. 

H20  Layer. 

O . 2083 

6.I47 

29-5 

0.2251 

6.738 

29.9 

0-2515 

6-835 

27 . 1 

O.2783 

6.876 

24.7 

O.3OI7 

8.682 

28.7 

Data  for  the  reciprocal  solubility  of 

ethyl  alcohol  and  turpentine  are  given  by 

Vezes  and  Mouline,  1904,  1905-06. 

Data  for  the  system  ethyl  alcohol,  water,  petroleum  are  given  by  Rodt  (1916). 


Reciprocal  Solubility  of  Ethyl  Alcohol,  Gasoline  and  Water 

AT  O0  AND  AT  20°. 

(Gay  and  Massol,  1925;  Perrakis  and  Massed,  1924.) 

A  titration  method  was  used.  Various  weighed  mixtures  of  alcohol  and  gasoline 
were  titrated  with  water  to  appearance  of  clouding..  Above  y5  per  cent  of  alcohol 
it  was  necessary  to  titrate  mixtures  of  alcohol  and  water  with  gasoline.  The 
composition  of  the  mixture  was  determined  in  all  cases  by  weighing.  The  gasoline 
had  a  doji  of  0.747.  On  distilling  200  cc.  the  first  10  cc.  came  over  at  6o-b90 

and  the  last  1  o  cc.  at  2 1 5-236°.  A  diagram  of  the  distillation  curve  shows  a  somewhat 
wavy  line  between  these  temperatures. 


Isotherm  at  5°. 

DPI 

idy 


Isotherm  at  20° 


Gms.  per  100  gins, 
mixture. 


clou 

C,  IlJoH 

17.485 

9.Q  .  800 

36. 150 

55 . 880 

77 . 880 

78.880 

76.725 
69 . 2 1 5 
63 . 070 

57.907 

54. 151 


Gills,  per  100  gms. 
clo.idv  mixture. 


Gms.  per  100  gms 
cloud*  mixture. 


Gasoline. 

82 . 320 

69 . 7OO 

62.97° 

4-2.49° 

l3.93o 
8 . 860 
3.485 
o .  890 
o .  570 
0.333 
o.  ««7 


C,  H0OII. 

3.210 
1  I  . 390 
24 • 060 
26 . 02  5 
54.635 
67,275 

73.555 

76.655 

74.3lO 


Sash  line. 

96.720 

88.400 

75.360 

73.070 

42.500 

27.750 

17.91° 
ip.  I. 55 
4.700 


ii.;  oil. 
73 . 260 

64.17° 

55. 5 10 
46.53o 

44 .820 

39.759 

34 • 509 

3 1 .760 

•4-299 


Gasoline. 

3 .65o 
0.907 
0.281 
o.  1 12 
o .  089 
o .  o53 
0.023 
0.01 o5 
o.oo3(> 


Much  more  complete  data  „  •  .  These  authors  give  numerical 

zzsr&zz  x  ^  whid, 

in  this  system 
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Reciprocal  Solubility  of  Ethyl  Alcohol,  Gasoline  and  Water. 

( Brldgeman  and  Querfeld,  1933.) 

The  temperatures  were  determined  at  which  a  second  phase  separated 
on  slowly  cooling  accurately  prepared  mixtures  of  gasoline  (from  dif¬ 
ferent  sources)  and  ethyl  alcohol  containing  from  1  to  8  volume  per¬ 
cent  H  0.  Of  the  various  gasoline  samples  the  following  two  tables 
contain  respectively  the  results  for  the  one  having  the  hi'ghest  and 
the  lowest  critical  solution  temperatures. 

Results  for  sample  No.  l 

(Pennsylvania  Gasoline  of  d  =  0.736,  having  a  volatility  such  that  10%  distills 
up  to  76°,  50%  up  to  136°  and  90%  up  to  199°) 


Vol.  %  Ho0  Temperatures  of  separation  In  mixtures  containing: 

C  -  - - - 


‘  C2H50H 

'  10 

20 

30 

40 

50 

60 

70 

80 

90  Vol.  %' 
Gasoline 

1.11 

— 

— 

-6l.O 

-46.4 

-37.4 

-33.4 

-31.0 

-28.3 

-26.4 

2.  13 

— 

-60.0 

-36.8 

-24.0 

-15.1 

-10.3 

-  7-4 

“  2.5 

— 

3-14 

— 

-45.0 

-l8.0 

-  4-1 

3.7 

7.7 

11. *3 

16.6 

22.3 

4.  14 

-60.6 

-26.2 

-  3-2 

11-5 

18.7 

22.4 

26.4 

33.1 

39-4 

5.  l8 

-54.7 

-12.7 

11-3 

24.3 

30.8 

34.4 

39.5 

47.7 

52.9 

6.20 

-43.2 

0.3 

22.5 

350 

41.6 

45-7 

51.6 

— 

— 

7.24 

-30.2 

12.6 

33-7 

45-0 

—  • 

— 

— 

— 

— 

8.24 

-19.3 

23.2 

43-2 

— 

— 

— 

— 

— 

— 

Results  for  Sample  No.  7 


(100%  Cracked  gasoline  of  d  =  0.754, having  a  volatility  such  that  10%  distills 
up  to  54°,  50%  up  to  126°  and  90%  up  to  I860) 


Vol.  %  HgO 

Temperature 

of  separation  in 

mixtures 

containing: 

In  CgHj-OH 

'  10 

20 

30 

40 

50 

60 

70 

80 

90  Vol.  % 
Gasoline 

1.13 

— 

— 

— 

— 

— 

— 

— 

— 

-53.1 

2.14 

3  - 18  ‘ 

"" 

” 

— 

— 

-49.8 

"44-8 

-40 . 1  - 

■30.9 

-19.9 

““““ 

— 

-59.9 

-40.0 

-26.8 

-19.3 

-15.9  “ 

•  9.3 

2.8 

4-17 

— 

-38.8 

-21 . 6 

-10.9 

-  4.6 

0.7 

9.6 

24.5 

5.19 

6.20 

-50.2 

-23.7 

-  6.5 

3-5 

8.6 

14.8 

24.4 

42.6 

“““ 

“37.0 

~  9-1 

6.2 

14.7 

20.2 

27.0 

39-0 

_ 

7.22 

8.29 

-23.6 

4.0 

18.0 

25.8 

32.0 

39-4 

51.4 

___ 

-58.  1 

-11.6 

14.5 

27.4 

35.5 

41.1 

50.5 

— 

The  authors  also  present  data  showing  the  relation  between  volatility 
of  a  gasoline  and  us  irascibility  with  ethyl  alcohol  containing  water 
The  more  voUt ae  sampies  were  found  to  be  more  miscible  in  that  they 
gave  mixtures  having  lower  critical  solution  temperatures  than  similar 


C2H60 i 
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Reciptiocal  Solubility  of  Ethyl  Alcohol  and  Gasoline  in  Presence 
of  a  Third  Solvent.  (Rothen  and  Boutier,  1923.) 

The  alcohol  had  d  16  =  0.8 12,  The  gasoline  was  qn  American  product  of  =0.723. 
The  titration  method  was  employed.  The  figures  in  the  table  below  show 
the  cubic  centimeters  of  the  third  solvent  (A)  which  must  be  added  to  100  cc. 
of  the  following  volume  per  cent  mixtures  of  alcohol  and  gasoline  to  obtain  a 
homogeneous  solu  lion  at  o°  and  15°. 


10®/,  Alcohol. 

20°  /„  Alcohol. 

30  ®y  „Alcoln»l. 

i«7. 

Alcohol. 

■>0»/  „  Alcohol . 

0*. 

-u*. 

0°. 

— fs*. 

0*. 

•  -0 

—  1  •»  . 

0". 

0”. 

—  15*. 

* 

■* 

* 

* 

23.0 

* 

i3.o 

24.0 

I  1.0 

1 8.0 

- 

- 

1 1.8 

16.3 

7-9 

I  3.2 

6.0 

10.6 

4.2 

8.8 

iq.O 

36.o- 

18.0 

5o.t) 

18.0 

56.0 

i5.o 

43.o 

12.0 

35.o 

6.3 

10.4 

7.5 

14.8 

8.4 

17.0 

8.6 

;  14.5 

6.2 

1 3.o 

- 

- 

- 

- 

7.5 

12.0 

- 

— 

6.0 

12.0 

4.i 

5.3 

4.6 

6.7 

4-7 

7.5 

4.5 

5.8 

3.8 

7.5 

4.1 

5.3 

4-4 

6.3 

4.6 

7*4 

4-4 

7-7 

3.4 

7.3 

3-9 

4-9 

4.5 

6.2 

44 

6.7 

4-0 

6.8 

3.3 

6.9 

5.5 

,6.3 

4.8 

6.3 

4.2 

6-8 

3.6 

6.1 

3.i 

5.7 

* 

*  * 

3o.o 

* 

18.0 

4 1 .0 

— 

— 

9.3 

10.8 

7-6 

,10.2 

6.4 

10.0 

- 

- 

- 

- 

Third  .solvent  (A). 

Benzene . . 

Ether . 

Acetone .  19.0 

Iso  propyl  alcohol . . . 

Iso  butyl  »  ... 

Normal  butyl  alcohol 
Amyl  alcohol. . ...... 

Cyclohexane .  .'{.9 

Butyl  creso\ .  5.5 

Castor  oil . 

Terpineol .  9-3 

*  Indicates  that  a  homogeneous  mixture  could  not  be  obtained. 

The  authors  also  give  diagrams  showing  the  amounts  of  the  third  solvent  required 
at  temperatures  from  about  —  20  to  -f-  20°. 


It  is  pointed  out  by  Boutaric  and  Corbet,  1927,  that  in  cases  where  the 
determination  of  the  end  point  of  limiting  miscibility  is  rendered  diffi¬ 
cult  by  nearness  of  the  refractive  indices  of  the  liquids  or  when  the 
critical  solution  temperature  is  very  low, the  presence  of  a  third  solvent 
may  overcome  these  difficulties.  Illustrative  results  are  given  for  the 
system  CH,OH  +  benzene  to  which  different  amounts  of  oil  of  coloza  were 
added  and  for  the  systems  C2H50H  +  benzene  and  C2H50H  +  several  gasolines 
to  which  definite  percentages  of  Hg0  were  added. 


Mutual  Miscibility  Temperature  of  a  Mixture  of  Ethyl  Alcohol  and 

PARAFFINE.  (Howard  and  Patterson,  1926.) 

To  a  mixture  of  equal  weights  of  absolute  C2  H6  OH  and  paraffine  (b.  pt.  168-180°), 
which  had  a  mutual  miscibility  temperature  of  I9°.9,  increasing  amounts  oi  a 
lar^e  number  of  salts  were  added  and  the  elevation  of  the  mutual  miscibility  temper¬ 
ature  determined.  Results  showing  the  effect  of  increasing,  amounts  of  water 
upon  the  mutual  miscibility  temperature  are  also  given.  The  cnticai  solution 
temperature  of  ethyl  alcohol  and  paraffine  was  found  to  be  at  33  .5  and  at  i3  per 

cent  C2  H6  OH. 


Reciprocal  Solubility  of  Ethyl  Alcohol  and  Carbon  Tetrachloride 

(Wleth,  1089. ) 


0 

Oms.  CC14  per 

t° 

t 

100  gms.  sat.  sol. 

-58.5 

-52.5 

26.4 

31-7 

-38 

-35 

-30 

-39.0 

49.I 

Gms.  CC14  per 

100  gms-  sat»  301  • 

50.8 
57-7 

70.8 
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Equilibrium  in  the  Systbm  Ethyl  Alcohol,  Ethyl  Ether  and  Water 

(Lai and.  1932,  1933,1934a.) 


The  bi nodal  curve  was  located  by  titrating  a  carefully  made  mixture  of 
C  H  OH  +  (CJU-0  with  H20.  The  points  on  the  binodal  curve  which  cor¬ 
respond  to  conjugate  layers,  were  found  by  preparing  mixtures  which 
yield  two  layers  and  analytically  determining  the  ether  content  of  each 

of  these. 


Results  at  o 


Results  at  -15 


Oms.  per  100  gms. 

.  homogeneous 

mixture 

Gms.  per  100  gms. 

homogeneous 

-A - 

mixture 

'WH 

(Wz0 

«2°" 

'C2H50H 

<W2° 

HgO  ' 

8.7 

10.5 

80 . 7 

5.8 

91.3 

2.8 

18.6 

11.0 

70.4 

H-3 

830 

5.3 

25-3 

17.3 

57-4 

11.8 

82.2 

5-8 

27-7 

29-4 

42.8 

14.9 

77.1 

7.9 

27.8 

39.3 

32.8 

20.8 

66.0 

13.1 

26.8 

48.2 

25-0 

24.7 

55.6 

19.7 

24.0 

58.0 

18.0 

26.9 

46.9 

26.1 

20.8 

66.1 

18.9 

27.6 

41.4 

31.0 

16.0 

74-7 

8.9 

11.2 

82.9 

5-7 

4.1 

93.3 

2.6 

The  following 

results  are  given 

for  the  composition  of  conjugate 

layers  at  -150. 

Oms.  per  100  gms.  upper 

layer 

Oms.  per 

100  gms.  lower  layer 

'C2H50H 

(We0 

¥>  ' 

r 

CgHgOB 

( l2H5^2° 

h20 

8.2 

87.0 

4-3 

17.8 

12.2 

69.9 

13.5 

79-6 

6.8 

20.5 

12.9 

66.6 

18.4 

71.0 

10;  6 

23.2 

15.1 

61 . 7 

20.4 

66. 7 

12.9 

23-9 

16.9 

60.1 

25.7 

52-5 

21.8 

26 . 7 

22.3 

51 .0 

27.3 

28.5 

44.3 

27.3 

25.1 

47.6 

The  following  results  are  given  for  the  composition  of  the  quadruple 
points  corresponding  to  the  intersection  of  the  miscibility  and  freezing 
point  curves.  6 


Ons.  per  100  gms. 


t° 

homogeneous  mixture 

'  WH  <w2° 

3-78 

0.0 

12.8 

5.95 

4.0 

12.65 

8.40 

7.8 

12.35 

12.86 

14.2 

12.2 

Gtas.  per  100  gms. 
t  homogeneous  mixture 


^2h5oh 

'C2HS52° 

-17.95 

20.8 

14-2 

-21 . 50 

27.0 

23.  S 

-21.65 

27.4 

33-8 

-21 . 5 

26.95 

44.15 

Qms.  per  100  gras. 
t°  homogeneous  mliture 


/W°H~ 

<W2° 

-20.65 

22.2 

83.25 

-16.5 

9.8 

85.6 

-  8.0 

1.7 

96.8 

-  3-7 

0.0 

99-1 

c2h6o, 
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Trb  Frbbzing-points  op  Miiturbs  of  Ethyl  Alcohol  and  Ethyl  Ethbr. 

(Lelande,  1933,  193*a.) 


0  Oms. 

CgHgOH  per 

Solid 

.0 

Oms.  CgHgOH  per 

Solid 

per  100  gms.  mixture 

Phase 

t 

per  100  gms.  mixture 

Phase 

-116.32 

0.0 

<W2o 

123.09 

49.23 

‘Wz0 

-117.03 

2.09 

11 

124.37 

55-44 

-117.32 

4.02 

ti 

125.05 

Eutec.  57.85 

" ♦ CpHpOH 

-117.74 

7.43 

11 

124.38 

59-97 

CpfLOH 

-118.32 

13.55 

n 

123.32 

64.48 

C  D 

II 

-118.64 

16.53 

11 

122.32 

69.22 

II 

119.2 

22.13 

11 

121.51 

7:2.08 

II 

119.37 

25. 18 

n 

119.53 

80.28 

II 

120.3 

32.81 

11 

118.32 

85.24 

II 

121 . 32 

39.29 

11 

117.67 

87.17 

II 

122.48 

45.94 

n 

114.5 

100 

II 

The  previous  results  of  Desmaroux,  1928,  and  Saphir,  1929,  differ 
somewhat  from  the  above  values. 

The  author  also  determined  the  freezing-points  of  the  ternary  mixtures 
of  ethyl  alcohol,  ethyl  ether  and  water.  The  ternary  eutectic  is  at 
-1270  and  contains  55-5  gms.  CgHgOH,  39.5  gms.  (CgH6)g0,  and  5.0  gms. 

Hg0  per  100  gms.  of  mixture. 

Rbciprocal  Solubility  of  Ethyl  Alcohol,  Glycol  and  a  Third  Solvbnt. 

(Trimble  and  Fraser,  1929.) 


The  determinations  were  made  by 
the  glycol  was  1.1131  at  20°. 

CgH50H  +  CH20H.CH20H  +  C6Hfl  at  25 


the  titration  method.  The  density  of 
0  CgHgOH  +  CHg0H.CHg0H  +  C6H5N0g  at  29 


0 


cc  per  100  cc  homogeneous  mixture 


'C2H50H 

4.  1 
16.9 
23.8 
27.0 
30.3 
30.0 
22.2 

10.5 

c2h6oh  ♦ 


CHgOH. CHgOH 

93-0 

74.2 

6l.8 

55.7 

42.8 

32.9 

17.2 

4.8 

CHg0H.CHg0H 


Vs 

2.0 

8.9 

14-4 

17.5 
27.0 
37.0 

60.5 
86.0 

+  CgHgCHg 


cc  per  100  cc  homogeneous  mixture 


CHgOH . CHgOH 


C6H5CH7 


5-7 

26.3 

31.6 
35-5 

34-2 

29.6 

20.7 


91*5 

63.8 
52.5 
39*7 
29-3 
20.1 

10.9 


2.9 
10.0 
15-8 
24  •  8 

36.6 

50.3 

68.3 


cc  per  100  cc  homogeneous  mixture 


'  WH 

CHgOH. CHgOH 

ceHsN02 

10.1 

83.2 

6.8 

21 . 1 

63.4 

15.5 

23.6 

59-0 

17-4 

28.3 

43*5 

28.0 

27.8 

32.5 

39.7 

24.6 

24.8 

50.5 

16.8 

12.4 

70.8 

11.8 

6.9 

81.3 

W  . 

CHgOH. CHgOH  ♦ 

C.H.ICHjI, 

cc  per 

100  cc  homogeneous 

mliture 

'WH_ 

CHgOH. CHgOH 

CflH4(CHg)g' 

20.2 

76.O 

3-9 

38.5 

48.9 

12.5 

42.2 

38.2 

19.6 

41 .2 

29-0 

29-7 

37-3  • 

20.6 

42.2 

33-0 

27-6 

l6.4 

11 .8 

50.5 

60.5 

20.0 

7.1 

73-0 
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Equilibrium  in  the  System  Ethyl  Alcohol,  Glycerol 
and  Benzene  at  25°- 

(McDonald,  1940.) 

The  determinations  for  the  binodal  curve  were  made  by  the  titration 
method  Tie  lines  were  located  by  means  of  viscosimetnc  determinations 
made  of  conjugate  layers  prepared  from  appropriate  amounts  of  the  three 

liquids. 


Gms. 

per  100  gjns.^  lower 

layer 

WH 

CHgOHCHOHCHgOH 

8.8 

89.8 

1-4 

IS-  9 

8l.9 

3-2 

19/1 

76.5 

4.4 

24.0 

69.7 

6.3 

28.1 

62.9 

9.0 

32.0 

54-6 

13-4 

36.3 

38.7 

25-0 

Gms. 

per  100  gms.  upper 

layer 

WH 

CHgOHCHOHCHgOH 

ceHe 

1.4 

0.6 

98.4 

6.3 

0.3 

93.4 

10.3 

0.7 

89.0 

16.1 

1 . 1 

82.8 

21 . 7 

2.2 

76. 1 

26.8 

4.6 

68.6 

32.3 

10.4 

57-3 

The  compositions  of  the  co-existing  phases,  the  total  pressures  and 
the  calculated  partial  pressures  for  the  system  Ethyl  Alcohol  +  n 
Heptane  at  30°,  are  given  by  Ferguson,  Freed  and  Morris,  1933- 


Freezing-points  of  Mixtures  of  Ethyl  Alcohol  and  Carbon  Tbtrachloridb. 

(Wyatt,  1928.) 


The  results  are  given  only  in  the  form  of  a  diagram  from  which  the 
following  approximate  values  were  read. 


t° 

Mol.  Percent 

CC14  Solid  Phase 

t°  Mol . 

Percent 

CC1.  Solid  Phase 

4 

-114. 

5  0 

CgH50H 

-47-6 

44-6 

C.H.OH.  ?CC1 ... 

-118. 

Eutec. 11 

"  *  C_H  0H.7CC1 

-42 

50 

2  s  CCl/ 

-  76 

20 

CpH-OH.rCCl. 

-36 

60 

N  4 

-  58 

30 

C  °  II  4 

-28 

80 

II 

-  50 

40 

H 

-  24 

100 

It 

CC1 


Freezing-points  of  Miito.rbs  of  Ethyl  Alcohol  and  Acbtonb. 

(Saphlr,  1929.) 


t° 

Gms.  (CHgJgCO  per 
100  gms.  mixture 

Solid 

Phase 

t° 

<ins.  (CHg)gCO  per 
100  gms.  mixture 

Solid 

Phase 

-114.1 

-ll6.6 

-ll8.7 

-119.1 

-108.7 

0 

9-6 

20.5 

25.oEutec 

43-5 

CpH,.0H 

2n5 

II 

•  "  +  (CH_ ) pCO 

(CHglgCO 

-104.8 

-102.1 

-100.0 

-  95-6 

60.3 

74-2 

86.5 

100 

(CH,l2C0 

II 

II 

Mutual  Solubility  of  Benzene  and  Ethyl  Alcohol  Freezing-point 

METHOD.  (Viala,  1914;  see  also  Rozsa,  1911  and  Pickering,  1893.) 


t°. 

-H3.9 

-  IOO 

-  90 

-  80 
-  70 


Gms.  CeH«  per 
100  Gms.  Sol. 

O 

8 

IO 

12 

15 


t*. 

—  60 
-50 
-40 
-30 

—  20 


Gms.  C«H«  per 
100  Gms.  Sol. 

19-3 

24  .  I 

29.8 

37 

45-7 


t°. 
— 10 
o 
1 

5-5 


Gms.  CeH«  per 
100  Gms.  Sol. 

57-6 

85 

93 

100 
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Freezing  Points  of  Mixtures  of  Ethyl  Alcohol  and  Phenol.  ( Perrakis,  1925. 

An  ordinary 

cryoscopie  apparatus  was  used  and  the  usual 

precautions  taken. 

Mol.  per  cent  C,  II.  011 

Mol.  per  cent  C,  HS0II 

t'  of  Cf'VSt. 

In  sat.  sol. 

.t"  of  cr>  si. 

In  sat.  sol. 

—  do. .  .  . 

17.1 

—  1-5.2.  . 

1  /  •  . . 

22.8 . 

.  —  4.7. • 

32.55 . 

-+-  -2.6.. 

39-9 . 

9*9*  • 

Similar  data  are  given  for  mixtures  of  ethyl  alcohol  and  phenyl  ether  (Ca  H5)8  0. 


Freezing-point  lowering  data  for  mixtures  of  ethyl  alcohol  and 
hydrochloric  acid  are  given  by  Maass  and  McIntosh,  1913. 

Freezing-point  data  are  given  for: 


C2H60H  + 

Chloral 

(Leopold,  1909.) 

"  + 

(C2H5)2.HBr 

(Maass  and  Russel,  1919* 

"  + 

CH3OH 

(Saphir,  1929- ) 

"  + 

CH3C00C2H6 

(Saphir,  1929;  Lelande, 

+  Acetamide  +  Phenol (Kremann  &Wenzig,  1917; 


) 

1933. ) 
Speyers , 


1902. ) 


METHYL  UREA  NHg.CONHCH3. 

Freezing-point  data  for  mixtures  of  methyl  urea  and  phenol  are  given 
by  Kremann,  1910. 


(Dubroca,  1907.) 


GLYCOL  (Ethylene  glycol)  CHgOH.CHgOH. 

Solubility  of  Glycol  in  Water  Determined  by  the  Freezing-point  Method. 

(Ewert,  1937.) 


Om.  Mol 8.  CHgOH.CHgOH  per  Solid 
100  gra.  mola.  sac.  sol.  Phase 


Om.  Mols.  CHgOH.CHgOH  per  Solid 

100  gm.  mols.  3at.  sol.  Phase 


-14.1 

10 . 5 

-20.9 

14. 1 

-28.3 

18.9 

41.8 

24.9 

51-2 

Eutec.  28 

49-6 

31.8 

49.6 

34-1 

-58.6 

44.0 

1.2  = 

CH20H.CH20H.2H20; 

HgO 

II 

-63.3 

-54.6 

Eutec . 

II 

-40.7 

II 

-49.4 

Eutec . 

"  +  1.2 

-45.3 

1.2 

-36.4 

11 

-22.4 

11 

-12.8 

3.2  =  3CH20H.CH20H.2H20. 


47.5  1.2  +  3.2 

50.2  3.2 

60.9 

66.0  %CH2OHjCHCH 

67.8  CHgOfLCHgOH 

6  II 

75-3 

11 

90.1 

100.0 


•«»  ~  r-  uf  t^Hr,co^ai:  l97:t4o6” 


.  CH2OH.CH2OH  at  ai°. 
»  m 
(  Pfeiffer  and  Angern,  1924,  ) 
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Critical  Solution  Tbmpbraturbs  of  Separation  of  Miitorrs  of 
Glycol  and  Othbr  Compounds. 

(Lecat,  1927,  1927a,  1928,  1929,  1930,  1930a,  1930b.) 


Mixture  of 
CHgOH.CHgOH 
and: 


t°  Percent 

Of  CHgOH.CHgOH 

Separation  In  mixture 


Mixture  of 
CHgOH.CHgOH 
and: 


t°  Percent 

of  CHgOH.CHgOH 

Separation  in  mixture 


Acetophenone 

114.5 

52 

Eugenol  methyl  ester 

144 

68.5 

i  Amyl  benzoate 

182 

66 

8  Iso  safrol 

172 

64 

Anisol 

134.5 

10.5 

Methyl  acetate 

26.8 

Benzyl  acetate 

100 

45 

"  benzoate 

109.5 

Bornyl  acetate 

110 

53 

"  aniline 

70 

40 . 2 

Bromoform 

142 

6.5 

p  "  acetophenone 

77.5 

60 

n  Butyl  benzoate 

178 

— 

"  cinnamate 

101 .5 

85 

II  II 

172 

— 

"  heptenone 

65 

22.5 

Carvon 

97.4 

61 

"  a  hexyl  ketone 

66 

21 

p  chloro  nitro¬ 

"  salicylate 

143 

48 

benzene 

136.5 

58 

Nitro  benzene 

120.2 

59 

Citronellal 

165 

53 

q  "  toluene 

142 

4  8.5 

p  Cresol  methylether  152 

23 

p  "  " 

141.5 

63.5 

Di  methyl  aniline 

171.4 

33-5 

Phenyl  acetate 

67.7 

34 

n  Decanol 

105 

— 

Propyl  benzoate 

16  5. 

55 

Ethyl  acetate 

57 

— 

( 1 ) Safrol 

187.5 

55 

"  benzoate 

137 

46.5 

S  Tetra  chloro  ethane 

88.5 

7 

aniline 

126.5 

43 

q  Toluidine 

-  8.5 

42.5 

Ethylene  bromide 

102 

3*5 

(l)  Muchin  and  Machina,  1930,  1931. 

Equilibrium  in  Ternary  Systems  Composbd  of  Glycol 
Acetone  and  Anothbr  Compound. 

(Trimble  and  Fraser,  1929.) 


The  determinations  of  the  binodal  curves  were  made  by  titrating  to  the 
appearance  or  disappearance  of  clouding.  Since  glycol  cannot  be  satisfac¬ 
torily  measured  in  ordinary  volumetric  apparatus  it  was  weighed  out  from 
a  dropping  bottle  of  the  ground-in  pipet  type  and  the  volume  calculated 
from  the  d  =  1.1131  at  20°.  Tie  lines  were  determined  by  the  method  of 
Miller  and  McPherson,  1908.  This  method  rests  upon  the  principle  that  the 
istance  from  the  point  representing  the  gross  composition  of  a  mixture 
yielding  two  immiscible  layers,  to  the  ends  of  the  tie  lines  through  this 

point  are  inversely  proportional  to  the  volumes  of  the  phases  into  which 
the  mixture  separates. 


Results  for  mixtures  of: 


Glycol  +  Acetone  +  Xylene 


cc  per  100  cc 

of  homogeneous  mixture 

CHgOH.CHgOH 

(cw° 

wcv 

70.0 

4.0 

26.1 

45.0 

12.6 

42.4 

34-0 

19.0 

46.8 

23.3 

24.2 

52.5 

14.8 

33.4 

51.8 

11 .2 

37.7 

51.3 

5.6 

47.0 

47.3 

2.2 

54-5 

43.3 

1.3 

65.8 

33.0 

Glycol  +  Acetone  +  Toluene 


cc  per  100  cc  of  homogeneous  mixture 


CHgOH.CHgOH 

"Tch^co- 

C8H5CH3 

92.0 

4.0 

4.2 

54-6 

11.8 

33-6 

37.9 

19.8 

42.5 

29.1 

25.1 

45.6 

l8.8 

32.8 

48.4 

10.2 

43.0 

46.8 

6 . 6 

49.8 

43.8 

4.6 

55.3 

40.0 

3-3 

61 .0 

36.0 

2.5 

84.0 

14.5 

^2^  6^2 
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Equilibrium  in  Ternary  Systems  Composed  of  Glycol 
Acetone  and  Another  Compound — Continued. 


(Trimble  and  Fraser,  1929.) 

Vol.  %  (CH3)gCO  In 


'blycol  rich  layer 

- 'Xafc.  U 

Slycol  poor  layer' 

Vol.  % 

(CH,)gCO 

In 

J Glycol  rich  layer 

Glycol  poor  layer' 

l8.0 

22.  3 

25-5 

35.2 

16.O 

24.0 

31.2 

46.O 

23.0 

37.0 

45-0 

52.0 

30.0 

45.7 

• 

39.0 

46.8 

Glycol  +  Acetone  +  Chloro  benzene 

Glycol  +  Acetone  +  Benzene 

cc  per  100  cc  homogeneous  mixture 

'  CHgOHCHgOH 

(CH3)^0 

C6H5C1 

cc  per  100  cc  homogeneous  mixture 

'CHgOH.CHgOH 

(CHg)gCO 

ceV 

78.7 

4.6 

16.7 

50.9 

i5-o 

34-1 

90.7 

3-9 

5.4 

37.8 

22.2 

40.0 

72.2 

8.4 

19.4 

25.5 

30.0 

44.5 

60.2 

12.9 

26.9 

15.9 

37.5 

46.5 

49-8 

17.5 

32.7 

8.1 

47.6 

44.4 

32.4 

27.8 

39.8 

4.7 

55-6 

39.8 

14.I 

41.3 

44.6 

3.4 

60.7 

36.0 

9-1 

48.2 

42.6 

2.4 

66.0 

31.6 

4-9 

57.2 

37.6 

1 .2 

74-0 

24.8 

0.2 

90.8 

9-9 

Vol.  % 

(CH^)pCO 

In: 

Vol.  %  (CHgJgCO  In: 

'Glycol  rich  layer 

Glycol  poor  layer' 

'  Glycol  rich  layer 

Glycol  poor  layer' 

16.8 

23.0 

10.2 

6.8 

24.0 

36.0 

l6.0 

25.0 

27.0 

42.0 

22.0 

37.8 

31.6 

46.0 

32.2 

44-0 

Glycol  +  Acetone  +  Bromo  benzene  Glycol  +  Acetone  +  Nitro  benzene 


cc  per  100 

cc  homogeneous  i 

mixture 

' CHgOH . CHgOH 

(CHgJgCO 

C6H5Br' 

78.6 

4.3 

17-2 

51.3 

14.0 

34-7 

38.0 

21.0 

40.3 

16.8 

36.8 

46.4 

12.5 

41.1 

46.4 

8.7 

47-3 

44-0 

5.0 

55-  1 

39.9 

2.5 

64-4 

33.1 

0.9 

74-3 

24-8 

Vol. 

%  (CHg)gCO  In: 

'Glycol  rich  layer  Glycol 

poor  layer 

8.0 

12.0 

16.8 

24.0 

24-0 

36.O 

32.0 

45-7 

cc  per  100  cc 

homogeneous 

mixture 

' CHgOH. CHgOH 

(CH3)gC0 

C6H5NV 

87.0 

4-3 

8.7 

76.8 

7.7 

15.4 

55-5 

l6.7 

27.8 

45-0 

22.5 

32.6 

31.3 

31*3 

37.0 

20 . 1 

40.3 

39-7 

12.2 

48.8 

39-1 

7.6 

57.4 

35-0 

4-3 

64.8 

31.0 

0.1 

90.8 

'  9.1 

Vol.  % 

(CH^gCO  in: 

'Glycol  rich  layer 

Glycol  poor  layer 

17-4 

22.8 

19 . 1 

31*0 

23-0 

36.7 

29-1 

39-6 
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C 2  H gO  4 


METHYL  SULFATE  (CHi),S04.  0  ,  . 

ioo  cc.  Ha  0  dissolve  2.8  gms  dimethyl  sulfate  at  l8t>.  Solution  is,  however, 
accompanied  or  quickly  followed  by  decomposition.  f  Boulia  >mi4  Simon,  1920. 1 

Reciprocal  Solubility  of  Methyl  Sulfate  and  Oil  0FpJ,bIr^paEN'”^E. 

The  determinations  were  made  by  the  synthetic  method  (sealed  tubes;. 

The  dn  of  the  oil  of  turpentine,  CioHi#,  was  0.8602,  its  absolute  index  of  refraction 
for  yellow  light  at  250  was  1.467  and  its  rotation  in  a  100-mm.  tube  was  — 32.250. 

Gms.  (CHs)tS04  per  too  Gms.  Gms.  (CH^SO,  per  100  Gms. 


t". 

(CH,),S04 
Rich  Layer. 

CioHu 

Rich  Layer. 

t°. 

(CHdjS04 

Rich  Layer. 

CioHw 

Rich  Layer. 

30 

95 

4 

80 

87 

13 

40 

93 

5 

90 

84 

17 

So 

92 

6 

100 

76 

27 

60 

9i 

8 

105 

68 

37 

70 

89 

10 

108.2  (crit.  t.) 

5°. 5 

The  results  are  influenced  appreciably  by  the  age  and  purity  of  the  products 
and  by  the  length  of  time  the  mixtures  are  kept  in  the  sealed  tubes.  Somewhat 
different  results  were  obtained  .with  a  sample  of  turpentine  containing  5  vol.  %  of 
white  spirit. 


ETHYL  Hydrogen  SULFATE  C2H6HS04. 

Freezing-points  op  Mixtures  of  Ethyl  Hydrogbn  Sulfate  and  Water. 

(Berthoud,  1929.) 


t° 

Mol.  % 

C2«S  HS04 

Solid 

Phase 

t° 

Mol.  % 

C2H6H®°4 

-  6 

3-3 

Ice 

5.1 

52.0 

-17 

7.4 

ft 

4.4 

53-8 

-23-5 

9-2 

II 

-  1.4 

62.0 

—  Eut 

ec .  — 

"+ 

C2H5  * 

HSO. . HP0 

-  5.0 

64.O 

-70 

27.5 

5h§04. 

h20 

-11.0 

68.5 

-58 

29.4 

-25.2 

75-4 

-35 

32.7 

II 

-35-S 

79-5 

-  9-5 

37.7 

II 

-32.3 

80.3 

~  2.5 

40.2 

II 

-25 

86.0 

+  4-3 
5.1 

45.5 

48.0 

II 

II 

-21 

-17 

90.4 

100.0 

5.4m 

•P-50 . 5 

It 

Solid 

Phase 

C2H6HS°4.H20 


C0H 


6hso4 


C2HfiHS04 


ETHYL  Hydrogen  SULFATE  GjHsHS04. 

Solubility  in  Ethyl  Ether  Containing  Free  Sulfuric  Acid  at  30<> 

I  Hamid,  Singh  and  Dunnicliff,  1926.) 

Pe,  cent  free  II,  SO  Per  cent  C,  H,  H  SO,.  Per  cem  free  II,  SO 

0  092  1-125  O  3*72 

o'Irb  ,>o61 

o'iw  °*H  0.533 

03,4  4.06 


Per  cent  C,  H5  H  SO 

O.722 
o.5oq 
<).470 
0.242 


should  bo  about  ■  ”  ^g SO^r'^ dry“th«  at  3^..^"  eth" 
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C2H7 


DI  METHYL  AMINE  ICH3 )  2NH . 


The  solubility  of  dimethyl  amine  in  water  at  6o°,  calculated  from 
the  vapor  pressures  determined  by  an  aspiration  method  was  found  by 
Doyer,  1890,  to  be  188  in  terms  of  the  Bunsen  Absorpition  Coefficient 
and  230  in  terms  of  the  Ostwald  Solubility  Expression,  7,  at  vapor 
pressure  of  90.3  mm  Hg. 

Freezing-point  data  for  mixtures  of  dimethyl  amine  and  water  are 
given  by  Pickering,  1893. 

Distribution  of  Dimethyl  Amine  a t  23°  Between  Water  and  Ether. 

(Smith,  1921,  1922.) 


MUUmoU.  MUlimols.  (CH,)„MI 

per  liter  ol  per  liter  of 


H,  0 

iC|  u,),  cr 

G. 

11,0 

(C,u5),0 

c, 

layer  (C,). 

layer  (C,). 

layer  (C,). 

layer  (C,). 

u,' 

1  .37 

0.33 

0.24 1 

4.35 

I  .025 

0.236 

r.85 

0.420 

0.230 

5 . 22 

I  .  26 

0.242 

2.55 

0.600 

0.235 

7.00 

1  .60 

0.228 

2.81 

o.63 

0.224 

i3 .5 

3.o5 

0.226 

Distribution  of  Dimethyl  Amine  at  23°  Between  :  (Smith,  1921, 1922.) 
Water  and  Chloroform.  Water  and  Xylene.  Acetone  and  Glycerol. 


MUlimols.  (CHjljNII 
per  liter  of 

MUlimols.  (CHjljNH 
per  liter  of 

MUlInlols.  (CII,),NH 
per  liter  of 

11*0 

cu  Cl, 

c. 

11,0 

c, 

Acetone 

Glycerol 

A 

lay^r  (Ct) 

layer  (C,). 

c, 

layer  (C,). 

layer  (C,). 

c, 

layer  (A). 

layer  ( C ). 

(i 

1 .3,5 

O.80 

0.592 

I.786 

O  .  2 1 4 

0.120 

1.125 

2.23 

o.5io 

2.20 

1.275 

o.58o 

3.55 

o.43o 

O  .  I  2  I 

2.425 

4 . 3a5 

0 . 56 1 

3.40 

2.00 

o.588 

8-97 

1 . 1 2 

0.125 

4.775 

7-525 

o.635 

4.55 

2.6a 

O 

OO 

S? 

17.78 

2.22 

0.125 

10.6 

1 5 . 8 

0 . 672 

5.85 

3.4o 

0.582 

20. 1 

27-8 

0.723 

Distribution  of  Dimethyl  amine  at 

25°  BETWEBN: 

(Herz  and  Scanner,  1927.) 


Water  and  Benzene 


Water  and  Toluene 


Qm.  Mol 3.  (CH^h,  NH  per  liter  Cg 

'k20  layer  C,  CgH6  layer  <J~'‘  ^ 


0.3212 

0.6243 

0.9061 

1.2001 


0.0394 
0.0576 
0.0788 
0 .1061 


0. 123 

0.092 

0.087 

0.088 


an.  Mols.  (CH3)2NH  per  liter  Cg 

H20  layer  ^  ”C^CH^"iayer 


0.3182 
0.6243 
1.9273 
l . 2273 


0.0333 

0.0503 

0.0655 

0.0847 


0.105 

O.081 

0.071 

O.069 


Distribution  of 


Dimethyl  Amine  Between  Water  and  Toluene. 

(Moore  and  Wlnmlll.  1912.) 


t 


0 


18 

n 


25 

n 


32.35 


On.  Equiv.  (CHgJgNH  per  liter 
aq.  layer 


Disc. 

Coef. 


0.0759 

0.0975 

0. 1203 
0 . 1010 
0.1003 
0.1043 


23-28 

23.29 

19-01 

19-05 

13-38 

13-36 
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c2h7 


DI  METHYL  AMINE  HYDROCHLORIDE  (GH3  )g  .NH.  HC1 . 

100  gms.  Hg0  dissolve  369-2  gms.  ( CH3 ) gNH . HCl . at  25°.  (Peddle  and 

Turner,  1913- *  0  _ 

100  gms.  CHC1 3  dissolve  16.91  gms.  (CH3)gNH.HCl  at  25  -  (Peddle  and 

Turner,  1913- > 

DI  METHYL  AMINE  CHLORO  PLATINATE  (CH3 )  gNH. HgPtCle . 

SOLUBILITY  OF  DIMETHYL  AMINE  CHLORO  PLATINATE  IN  AQUBOUS  ETHYL 

Alcohol  at  o°. 

( Bertheaume,  1910.) 


Concentration  of 
Aq.  Alcohol  (Wt.  or  Vol.  %1>) 


Oms.  (CH3)gN».HgPtCle 
per  100  gms.  solvent 


60 

70 

80 

90 

100 


0.996 

0.558 

0.325 

0.110 

0.0048 


ETHYL  AMINE  CgH5  .NHg. 

Freezing-point  data  for  mixtures  of  ethyl  amine  and  water  are  given  by 
Guthrie,  1884,  and  Pickering,  1893. 

The  solubility  of  ethyl  amine  in  water  at  6o°  ,  calculated  from  the 
vapor  pressures  determined  by  an  aspiration  method  was  found  by  Doyer, 
1890,  to  be  321  in  terms  Of  the  Ostwald  Solubility  Expression  ,  l  . 
and  263  in  terms  of  the  Bunsen  Absorption  Coefficient  ,  3  ,  at  a  vapor 
pressure  of  64.5  mm.  Hg . 


Distribution  of  Ethyl  Amine  at  2o°  Between  :  (Smith,  1921-1922.)' 


Water  and  Chloroform . 


Mllllmol.s.  C, 

H..NII,  per  liter 

• 

11,0 

cii  a. 

c. 

layer  (C,*. 

layer  (Ct|. 

C,' 

1  .  5o 

0.55 

0 . 366 

'2 . 525 

1  .OO 

0 . 39<» 

4-3o 

1  . 80 

0.418 

1 0 . 20 

4.8o 

0.470 

18.4  j 

9-45 

0 . 5 1 2 

25 . 5o 

20.70 

0.780 

Water  and  Ether. 

Mlllimols  C,  II., , Nil,  per  liter 


h,  0 

1,0 

i.\ 

layer (C,  . 

Inver  (<J,i. 

c,' 

2.55o 

0.450 

0.176 

3.975 

O.675 

0. 170 

6.075 

1.125 

0.185 

9.8 

1  .60 

0.  i63 

l4-8 

v. .  5o 

0. 169 

Acetone  and  Givceml. 


Millimols.  C, 

H4.NH.  per  liter 

Acetone, 

Clvcerol 

A 

layer  (A) 

layer  (Gj. 

G™ 

O.67 

1  . 20 

0.558 

1  .25 
1.26 

r.6>,5 

1 .76 

0.77 

0,715 

2 . 25 

2 . 70 

0.835 

4-  76 

4  •  j  * 

1 .01 

9-7G 

8.20 

1. 19 

Water  and  Xyjene, 

i 

Mi  Illinois.  C 

a  llj.NII,  per  liter 

».0 

G, 

layer  (C,l. 

layer  (C,t 

G, 

1  .795  5 
3.654 

9 . 255 
19.284 

0 . 204  > 

O.346 

0.745 

1 . 4*6 

0 . i 1 40 
0.094^7 
0.0805 
0.074 
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Distribution  of  Ethyl  Amine  Bbtwbbn  Water  and  Toluene. 

(Moore  and  Winmlll,  1912.) 


Results  at  180  Results  at  250  Results  at  32. 350 


Om.  Equlv .  CgHgNHg 
per  ll'ter 

Dlst. 

Coef. 

Om.  Equlv.  CgHgNHg 
per  liter 

Dlst. 

Coef. 

Om.  Equlv.  CgHgNHg 
per  liter 

Dlst. 

Coef. 

0.0756 

26.09 

0.1159 

19-13 

0.1287 

14.76 

0.0886 

26.14 

0.0999 

19.II 

0.2479 

-  14-79 

ETHYL  AMINE  HYDROCHLORIDE  CgHgNHg.HCl. 

Solubility  of  Ethyl  Amine  Hydrochloride  in  Watbr 
and  in  Chloroform  at  250. 

(Peddle  and  Turner,  1913.) 


Solvent 


Ons.  CgHgNHg.HCl 
per  100  gms.  solvent 


Water 

Chloroform 


279-9 

0.17 


TAURINE  NHg.CHg.CHg.SOgH. 

Solubility  op  Taurine  in  Water. 

(Dalton  and  Schmidt,  1935.) 

The  results  of  10  determinations  at  temperatures  between  o°  and  62° 
were  used  for  calculating  the  solubility  equation  and  from  this  the 
following  values  for  50  intervals  were  obtained.  The  results  above 
70°  are  probably  less  accurate  than  the  others. 


t° 

Oms.  Cgl^SOg  per 

100  gms.  HgO 

t° 

Gtas.  CgH7S03  per 

100  gms.  HgO 

t° 

Oms.  CgH7S03  per 
100  gms.  HgO 

0 

< 

3-931 

4.878 

30 

35 

12.38 

14.49 

60 

65 

27.42 

30.26 

J 

10 

15 

20 

5.992 

7.291 

8.784 

40 

45 

50 

16.78 

19.26 

21 .88 

70 

75 

100 

33.05 

35.71 

45.76 

25 

00 

=}■ 

0 

rH 

55 

24.62 

CACODYLIC  ACID  (Dimethyl  Arsinic  Acid MCH3 ) gAsO.OH. 


,00  cc  H,0  dissolve  about  200  gms .cacodylic  arid  at  i£  •*** 

100  cc.  90%  alcohol  dissolve  about  28.5  gms.  cacodylic  acid  at  5  • 
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QI  METHYL  HYDRAZINE  CHgNH.NHCHg. 

Freezing-point  data  for  mixtures  of  Dimethyl  Hydrazine  and  Benzalazine 
are  given  by  Pascal,  1914- 

ETHYLENE  DI  AMINE  NH2CH2.CH2NH2 . 

The  Critical  Solution  Temperature  of  Ethylene  Diamine  and  i  Octane 
(2.2.4  Tri  methyl  pentane)  is  112. o°. 

The  Critical  Solution  Temperature  of  Ethylene  Diamine  and  q  Heptane 
is  108. o°.  iCornish,  Archibald,  Murphy  and  Evans,  1934.) 

Freezing-point  data  are  given  by  Puschin  and  Sladovich,  1928a  for 
mixtures  of  Ethylene  Diamine  on  the  one  hand  and  phenol,  ^  and  p  cresol, 
pyrocatechol ,  and  guaicol  on  the  other. 


DI  IODO  DI  THIO  CARBAMIDE  (CSNeH4)*I2 . 


100  gms.  chloroform  dissolve  0.6-07  gm-  diiododithio  carbamide 
at  temp,  not  stated. 


(CSN2H4)2I2 

(Werner,  ipu.) 


TrichloroACRYLIC  ACID  CCljtCClCOOH. 


Solubility  of  Trichloroacrylic  Acid  in  Water 

(Boeseken  and  Carriere,  1915.) 


Gms.  CCL: 

CC1C00H  „  ... 

per  100  Gms.  50,1(1  Pha3c- 

Sat.  Solution. 


0.0 

0.0 

0.36 

2.0 

0.6  Eutec. 

4-5 

13-7 

64.1 

iS-o 

68.5 

17.0 

745 

19.2  m.  pt. 

80.0 

17.0  Eutcc. 

81 . 1 

20.3  “ 

82.8 

250 

84S 

30.0 

86.0 

40.0 

89- 5 

50.0 

92-5 

60.0 

94-5 

70.0 

98.5 

72.9 

100.0 

Ice 

44 

Icc+CCI,:  CCICOOH.ii  HjO 
CC12.CC1COOH.2JHjO 

it 

(( 

it 

CClj:  CC1C00H  + 

CClj :  CC1C00H.2  J  H2O 
CClj:  CC1C00H 


Between  the  concentration  4.5 
and  64.1  two  liquid  layers  are 
formed.  The  percentage  of 
CC1j:CC1C00H  in  each  is  as 
follows: 

Gms.  CC1,:CC1C00H  per 
t°.  100  Gms.  Sat.  Solution. 

Lower  Layer.  Upper  Layer. 


10 

5-o 

•  •  • 

20 

5-2 

64.1 

30 

6.0 

63.8 

40 

7-5 

62 . 2 

50 

130 

59-5 

55 

18.0 

56.0 

60 

62  crit.  t. 

27.0 

49  0 
38.0 

The  original  results  were  plot- 
ted  on  cross-section  paper  and 
the  above  figures  read  from  the 
curves. 


C 3^  2^  2 
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PROPIOLIC  ACID  HCiC.COOH 

Freezing-points  of  Mixtures  of  Propiolic  Acid  and  Water. 

(Straus,  Heyn,  and  Schwemer,  1930.) 

The  original  results  are  given  only  in  the  form  of  a  diagram  from 
which  the  following  approximate  values  were  read. 


Gins.  HCiC.COOH  per  Solid  _  Oms.  HCiC.COOH  per  Solid 

100  gms.  mixture  Phase  100  gms.  mixture  Phase 


-2.7 

72.4 

HC:C.C00tf.Hp0 

9.3 

90.0 

3HC’:C.C00H.H20 

-1.7 

75*0 

n  c 

10.0m.pt . 

92.1 

11  c 

-0.3m.pt. 

79  •  5* 

it 

8.5 

95  *jO 

II 

-o.8Eutec. 

82.8 

"  t-  3HC:C.COOH.HD 

7-5Eutec. 

96.2 

"  +  HCiC.COOH 

+4*5 

85.O 

3HC‘;C.C00H.H20 

10.0 

97-4 

HCiC.COOH 

7.5 

87.5 

11 

18.0 

100.0 

II 

CyanoACETIC  ACID  CH,(CN)COOH. 

Distribution  of  Cyanoacetic  Acid  between: 

(Hantzsch  and  Sebalt,  1899.) 


Water  and  Ethyl  Ether.  Water  and  Benzene. 


t°. 

Gms.  CHa(CN)COOH  per 

Liter. 

Gms.  CH2(CN)COOH  per 
Liter. 

*.°  - - - - — > 

HjO 

Layer. 

(CjH*)iO 

Layer. 

HjO 

Layer. 

Layer. 

0 

O.O7O 

O.O42 

6  0.067 

0.020 

10 

O.076 

O.O44 

25  0.130 

0.019 

21 

O.083 

O.O3O 

30 

O.089 

O.O27 

Trichlor  LACTIC  ACID  CCIj.CH  OH. COOH. 

Solubility  op  Tr.chlor  Lactic  Acid  in  Aqueous  Solutions 
of  Hydrochloric  Acid  and  op  Sulfuric  Acid  at  2d  . 

.  _  -  j  n  !  « is,]  c  1  0  HI  1 


In  Aq.  Hydrochloric  Acid. 


Equlv.  normality. 
IICI.  CjHjOjCI] 


0.00  4  *°24 
1.234  2-545 

2.837  1*425 
4.388  0.984 
5.982  0.760 


Eqaiv.  normality 

IICI.  c,h,o,ci3. 
7.675  0.659 

8.959  0.624 

io.65  0.57 

n  8b  0.57 

12.17  °-6o 


In  Aq.  Sulfuric  Acid. 


Eqaiv. 

normality. 

Eq.iiv. 

normality. 

II.SO,. 

tViACij. 

II,SO  . 

CjtljOjC! 

0.0 

4.024 

I6.l8 

0.  i5 

2.5'25 

1 . 896 

19.38 

0.18 

6 . 1 66 

0.671 

22 . 28 

0.21 

9.588 

0.353 

25.34 

0 . 2b 

[2.75 

0.26 
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ACROLEIN  CH2  :  CH.CHO. 

Reciprocal  Solubility  of  Acrolein  and  Water. 

(  Boutaric,  1920;  Boutaric  and  Corbot,  1926.) 

The  temperatures  of  clouding  and  of  clearing  in- mixtures  of  weighed  amounts 
of  acrolein  and  water  were  determined.  Sealed  tubes  were  used  at  the  higher 
temperatures.  The  acrolein  was  stabilized  by  the  addition  of  .jLj-  th  of  its  weight 
of  hydroquinol.  The  original  determinations  were  plotted  and  the  following 
results  read  from  the  curve.  The  authors  also  give  a  few  results  for  the  effect 
of  different  amounts  of  hydroquinol  and  of  gallic  acid  upon  the  reciprocal  solu¬ 
bilities.  They  found  by  extrapolation  of  the  critical  temperatures  of  acrolein 
stabilized  with  different  amounts  of  hydroquinol,  that  the  critical  temperature 
of  pure  acrolein  in  water  is  88°.2.  Determinations  are  also  given  of  the  effect 
upon  the  critical  temperature  resulting  from  the  presence  of  increasing  amounts 
of  soluble  resin  of  acrolein. 


Gras.  CII,  : 

:  CH.CHO  per 

100  gms. 

Gms.  CH 

,  :  CJI.CHO 

per  -100  gras. 

H,  0 

Acrolein 

11,0 

Acrolein 

Tien  layer 

rich  layer 

rich  lavci 

rleli  layer 

t*. 

( lower). 

(upper). 

f. 

( lower). 

(upper). 

—  IO.  .  ,  . 

20.0 

96.O 

5o . 

25.0 

87.5 

O.  .  .  . 

20.0 

95-5 

60. .... 

29.0 

AT? 

v-r 

00 

-t-lo . 

20.5 

94.5 

7° . 

34*0 

80.0 

20 . 

21.0 

93.2 

80 . 

41.5 

73.0 

3o . 

21.5 

92.0 

85 . 

48.0 

67.0 

40 . 

22.5 

90.0 

88  crit.  t. 

56.2 

«P  Dibrom  PROPIONIC  ACID  CH2Br.CH  BrCOOH. 

Distribution  of  a[$  Dibrom  Propionic  Acid  at  25°  Between  :  (Smith,  1921,  1922.) 
Water  and  Chloroform.  Water  and  Ether  Water  and  Xylene. 

Mllllmols.  C,II,Br,C00II  Milllmols.  C, II, Br, COOH  Mllllmols.  C,ll,  Br,C00Il 

Pcr  llter  of  _ per  liter  of _  per  liter  of 


H,0 

CII  Cl, 

h,  0 

(C,  11,1,0 

c, 

ii,  0 

Xylene 

layer  (C,). 

layer  (C,i. 

t,' 

layer  (C,l. 

layer  (C,t. 

< 

luyertC,). 

layer  (C,'. 

c," 

1.85 

0. 3 1 3 

0. 165 

O.2187 

0.8562 

3.92 

3.70 

o.5o 

0. 1 35 

2.66 

o.56o 

0.210 

0.2562 

I  .  I  3  I  2 

4.4a 

5 . 20 

0.75 

o.i44 

3 . 54 

0.985 

0.278 

0. 35o 

2 . I OOO 

6.00 

7.20 

1 .3o 

0. 181 

4-98 

i.63 

0.327 

o.45o 

3 . 262 5 

7.25 

7.35 

i.45 

0. 197 

CHLORAL  FORMAMIDE  CCIj.CH(OH).NH.CHO. 

100  gins.  H*0  dissolve  5.3  gms.  CCl.,CH(OH).NHCHO  at  2s0 
100  gms.  95/o  alcohol  dissolve  77  gms.tCCl3CH(OH).NHCHO  at  25' 


(U.  S.  P.) 


Tri  chloro  ETHYL  CARBAMATE  (Voluntal)  NH„C00CH  CC1 

2  2  3  * 

^Freezmg-point  data  are  given  for  mixtures  of  Tri  chloro  ethyl  carbamate 


Acetyl  amino  antipyrine 
Anti  pyrine 

Pyramidon  (Pfeiffer  and  Ang 
Di  methyl  amino  antiyprine 


(Pfeiffer  and  Angern,  1926.) 
(Pfeiffer  and  Seydel,  1928.) 
ern>  1926;  Pfeiffer  and  Seydel, 
iPfeiffer  and  Seydel,  1928.) 


1928. ) 


C3H  4O2 
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HYDANTOIN  (Glycolyl  urea)  NHCONHCOCHg . 


Solubility  of  Hydantoin  in  Aqubous  Solutions  of 
Ethyl  Alcohol  at  25°. 

(McMeeBln,  Cohn  and  Weare,  1935.) 


Vol.  Percent 

d.  of 

Om.  Mols. 

Vol.  Percent 

d.  of 

Om.  Mols. 

CgHgOH  In 

sat; 

czWz 

CgHgOH  In 

sat. 

C3H4°2N2 

aq.  solvent 

sol. 

per  liter 

aq.  solvent 

sol. 

per  liter 

0.0 

1.0105 

0.397 

70.0 

O.8923 

O.249 

20.0 

O.9846 

0.398 

90 

O.83O4* 

O.O987 

40.0 

0.9579 

0.340 

100.0 

0.7867 

0.0324 

60.0 

0.9207 

0.294 

PYRUVIC  ACID  CH3 

.CO.COOH. 

Distribution  of  Pyruvic  Acid  at  25°,  Between  :  (Smith,  mi,  1922.) 


Water  and  Chloroform. 

Milllmols. 

CHj.CO.COOH 
per  liter  of 

Hj  0  CH  Cl, 

layer  (C,).  layer  (C*).  0, 

19.90  i . 00  0.0592 

3 1. 2  2.00  0.064 


Water  and  Ether. 

Milllmols. 
CH..CO.COOH 
per  liter  of _ 


h!~o 

Iw 

Cj 

layer  iC,'. 

layer  (C,l. 

u,‘ 

3.65 

0.55 

0. 

1 5 1 

5 . 00 

O.80 

0. 

.  160 

7.05 

1 . 1 5 

0 

,i63 

14.10 

2.40 

0 

.  170 

Water  and  Xylene. 

Milllmols. 

CH,  CO.COOH 
per  liter  of 

II, O  Xylene  . 

layer  (C,l.  layer  (C2).  C, 

19.6  0.4°  0.0204 

458  1 . 10  0.024 

63.7  1.85  0.029 


The  freezing-points  of  mixtures  of  pyruvic 
are  given  by  Redfield  and  King,  1936. 


acid  and  phosphorus  acid 


MALONIC  ACID  CH2(COOH)2. 

Solubility  in  Water. 

(Klobbie,  1897;  Mkryuski.  ,386;  H.nry,  ,88,;  Lamourow.  ,8^  899J 


t*. 

o 

IO 

20 

25 

3° 

40 


Gms.  CH,(COOH)*  per  too. 

a  _  _ 


Gms.  CH2(COOH),  perioo. 


Gms.  Solution.*  cc.  Solution  (L.). 


52 

5^-5 
60.5 
62 . 2 
64 
68 


61 
67 

73 
76. 
80 
86.5 


5° 

60 

70 

80 

100 


Gms.  Solution. 

71 

74  5 


cc.  Solution  (L.). 

93 

100 

106 


82 
89 

132  m.  pt.  100 


•  Average  curve  from  results  of  K.,  M-.  and  H. 

,„o  gms.  95%  formic  acid  dissoive  ..48  ^  -ionic  acid  a, 

to  cc  cold  saturated  a4ueous  magnesium  perchlorat^solution^dis^oive 

gms . ^of  benzen^dissolve  0I0014  gm.  maloaic  acid  at 

and  Coops,  Jr.,  1930.) 
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C3N4O4 


t*. 


IS 

25 

30 


Solubility  of  Substituted  Malonic  Acids  in  Water. 

(Lamouroux,  1899.) 


Gms.  per  100  cc.  Saturated  Aqueous  Solution. 


/ - 

Methyl 

Ethyl 

Malonic 

Malonic 

Malonic 

Acid. 

Acid. 

Acid. 

6l .  I 

44-3 

52.8 

70.  2 

58.5 

63.6 

763 

67.9 

71.2 

92.6 

Qi-5 

90.8 

n  Propvl 

n  Butyl 

Iso  Amyl 

Malonic 

Malonic 

Malonic 

Acid. 

Acid. 

Acid. 

45-6 

II. 6 

38.5 

60.  I 

3°  -  4 

51.8 

70 

43-8 

79-3 

94-4 

79-3 

83 -4 

Solubility  of  Malonic  Acid  in  Aqubous  Solutions  of  Dioianb  at  25 

(Herz  aixl  Lorentz,  1929.) 


Vol.  Percent 
Dioxane  In  Solvent 


Gro.  Mole.  C^H404 
per  liter  sat.  sol. 


Vol.  Percent 
Dioxane  In  Solvent 


Om.  Mols .  C4H404 
per  liter  sat.  sol. 


10 

6.95 

60 

33 

6.81 

80 

50 

6.19 

100 

MALONIC  ACID 

CH2(COOH)2. 

5-52 

5.22 

2.38 


Solubility  of  Malonic  Acid  at  2o°  in  Aqueous  Solutions  of  : 

(Knox  and  Richards,  1919.) 


Hydrochloric  Acid. 

Equiv.  normality  of 


II  Cl. 

CH,  (COOII); 

0.0 

i5.oi 

4.443 

7-7° 

6.210 

5-99 

8.658 

4.71 

10.47 

4.32 

11.09 

4.26 

11.22 

4.3o 

Sulfuric  Acid. 

Equiv.  normality  of 


II,  so*. 

CII,  (COOII) 

0.0 

i5.oi 

2.727 

11 .44 

7.o5o 

6.79 

11.76 

4.07 

i6.o5 

3.oi 

1 9  •  O'2 

3.20 

21.84 

4.55 

Distribution  of  Malonic  Acid  at  25°  Between  :  (Smith,  1921, 1922). 


Water  and  Ethyl  Ether. 

Mllllmols.  CH,(COOH),  per  liter  of 


H,0 

(C.ID.O 

c, 

layer  (C,). 

layer  (C,). 

0, 

2.1875 

0.29375 

0. 1 34 

3.80 

o.5i25 

0. 1 35 

7-90 

1 .06 

0. 1 33 

22 . 30 

3.44 

0. 1 54 

34.42 

5 . 17 

0 . 1 5o 

94.60 

14.00 

0. 148 

Acetone  and  Glycerol. 

MUUmbls.  CH,  (COOII),  per  liter  of 


Acetone 

Glycerol 

— 

layer  (A). 

layer  (G). 

G' 

0.475 

I  .20 

0.396 

i  .o5 

2.4875 

0.423 

1 .8875 

3.775 

o.5oo 

2.80 

6  .o5 

0.462 

6.o5 

14.0 

0.433 

The  System  Ethyl  Ether-Malonic  Acid-Water  at  150.  (Klobbie,  1897.) 

Results  for  Conjugated  Liquid  Layers  Formed  Results  for  the  Liquid  Layers  in 
when  Insufficient  Malonic  Acid  to  Satu-  Contact  with  Excess  of 

rate  the  Solutions  Was  Present.  Malonic  Acid 


Gms.  per  100  Gms.  Lower  Gms.  per  100  Gms.  tipper 

_ La^er. _  _ Layer. 


Malonic 

Acid. 

H,0. 

Ethyf 

Ether. 

Malonic 

Acid. 

H, 

,0. 

Ethyl 

Ether. 

0 

92.23 

7-77 

0 

I . 

20 

98.80 

463 

87.42 

7-94 

0.72 

I 

54 

97-74 

II.60 

79-92 

8.48 

2.19 

I 

99 

95  82 

20.45 

69-55 

9  99 

5-01 

'3 

.08 

91.91 

27  -43 

60.57 

12 

9-52 

5 

.19 

85  •  29 

33  63 

47-45 

18.80 

21.89 

13 

•42 

64.91 

34-17 

35  -8i 

3002 

30.44 

25 

•37 

44.19 

31.11 

26.76 

42.12 

31-n 

26 

.76 

42.12 

Gms.  per  100  Gms. 


Liquid. 

Solid  Phase. 

Malonic 

Acid. 

H,0. 

Ethyl.  ' 

Ether. 

8 

0 

92 

Malonic  Acid 

9.96 

0.42 

89.61 

U 

19.41 

2.79 

77-80 

a 

27.22 

5  •  ?3 

67-54 

it 

35-51 

10.73 

53-75 

u 

46.48 

20.86 

32.66 

it 

Si-33 

26.30 

22.36 

u 

57-37 

39.10 

3-52 

a 
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Distribution  of  Malonic  Acid  between  Ether  and  Water  at  25®. 

(Chandler,  1908.) 


Mols.  Acid  per  Liter. 
*■ 


HjO  Layer. 

o. 1478 

O. 1 1 2 1 

O.0862 

OO33I 


Ether  Layer. 
O.OI35 
0.0102 
O.OO76 
0.0027 


Cod. 


Cone.  HiO 
Cone.  Ether 
IO.94 
II.07 
II .  28 
12.22 


Dist.  Cod. 
corrected  for 
Ionization. 

9.86 

9-79 

9.86 

9.82 


Distribution  of  Malonic  Acid  at  250  Between  Water  and: 

(Kolossowsky  and  BeKtourow,  1935;  Kolossowsky,  Kullk.ow  and  Bektourov,  1935.) 


Iso  butyl  alcohol 
(CH3)2CHCH20H 


Om.  equlv.  CHg(C00H)2 


HgO 

layer  (1) 

0.0178 
0.0356 
0.0755 
0 . 202 
0.403 
1.06l 
1.660 
2.6l5 
3-374 
3-997 

4.204 


per  llte<r 


Alcohol 
layer  (2) 

0.0095 
0.0276 
0.0593 
0 . 166 
0.344 
O.842 
I.269 
1.957 
2.443 
3.000 
3.261 


A 


(1) 

(2) 


1.87 

1.29 

1.27 

1.22 

1.17 

1.26 

1.31 

1.34 

I.38 

1.33 

1.29 


Normal  amyl  alcohol 
CH3(CH2)3CH20H 

Om.  equlv.  CHg(C00H)2 
,  per  loiter  (J_) 

Alcohol  v  (2) 

layer  (2) 

O.089  2.31 

0.236  2.10 

0.770  1.75 

1.098  1.74 

I.433  1-82 

1.906  1.90 

2.516  1-94 

3.034  2.12 

3.431  2.20 

5.086'  2.13 

6.374  i-88 


H2° 
layer  (1) 

0.206 

0.496 

1.311 

1.906 

2.608 
3.629 
4.880 
6.420 

7.609 
10.827 
II.986 


Iso  amyl  alcohol 

(ch3»2chch2ch2oh 

Om.  equlv.  CHg(C00H)2 
per  liter 


H2° 


Alcohol 


layer  (1)  layer  (2) 


0.017 

0.079 

0.206 

0.299 

0.412 

O.636 
1.254 
2.  133 
2.806 
3-443 
3.984 


0.008 
0.037 
0.103 
0.150 
0 . 206 
O.318 
0.627 
0.973 
1.197 
1.385 
1.544 


Solubility  of  Malonic  Acid  in  Alcohols. 

(Timofeiew,  1894.) 

Gms. 


Alcohol. 


Methyl  Alcohol  —18.5 

“  «  —  IC 

<«  «  o 

“  “  +19 

“  “  +195 

Ethyl  Alcohol  —18.5 

“  “  -15 

o 

+  19 


CHj(COOH)i 
per  100  Gms. 
Sat.  Sol. 


Alcohol. 


t*. 


42.7 
5 
3 


43 

47 


«« 


<< 

«« 


52 

53 
30 
30 

35 

40 


Ethyl  Alcohol 
Propyl  Alcohol 


a 

u 

u 

u 


Isobutyl  Alcohol 


+  19  5 

-18.5 

-IS 

o 

+  19 
+  19  5 
o 

19 


te. 

o 

10 

20 

25 


Gms.  CHj(COOH) 
per  100  Gms. 
Solution. 
6.25 
7-74 
9 

9-7 


Solubility  of  Malonic  Acid  in  Ether. 
(Klobbie,  1897) 

Gms.  CHj(COOH)j 


Gms. 

CH*(COQH)i 
per  1 00  Gms. 
Sat.  Sol. 

41.3 

19-5 

20. 2 
24-3 
29-5 
307 
17  5 

21 . 2 


t*. 

30 

80 

90 


per  100  Gms. 
Solution. 

10.  5 
33 
39 


V. 

100 
no 
120 
132  m.  pt 


Gms.  CH.(COOH), 
per  100  Gms. 
Solution. 

46 

56 

70 

IOO 

:o 


ioofctns.  saturated  solution  of  malonic  acid  in  pyridine  contain  .4.6 


(_n 

(2) 


2.24 

2.14 

2.00 

1.99 

2.00 

2.00 

2.00 

2.19 

2.34 

2.49 

2.58 
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c3h5 


Sodium  MALONATES 


100  cc  aq.  66.0  Vol.  percent 
"  "  aq.  6i .8  " 


Ethyl  Alcohol  dissolve  5-44  gms.  H00CCH2C00Na 
it  "  "  3.46  gms .  NaOOCCHgCOONa 

(McDermott,  1940.) 


ALLYLENE  CHj.CH  :  GH 

Freezing-point  lowering  data  are  given  for  mixture  of  CH^.CH  :  CH -f  HBr 
by  Maas  and  Russel,  1921 


PROPIONITRILE  C2H6CN. 

Solubility  in  Water. 


Synthetic  method  used.  See  Note,  p.  292  (Rothmund.  1898.) 


Wt.  per  cent  CjHaCN  in: 

Wt.  per  cent  CjHsCN  in: 

t° 

Aq. 

Layer. 

CjHsCtf 

Layer. 

t  °. 

dyer. 

c2h8cn 

Layer. 

40 

10-7 

92 . 1 

95 

19 .6 

78  -O 

5° 

II  6 

90  5 

100 

22  .4 

75-5 

60 

12  7 

88.  s 

i°5 

26  .0 

72 . 1 

70 

I3.2 

86.1 

no 

32  .0 

66.5 

80 

90 

I4.9 

17  6 

83 -4 

80 .2 

“3 

1  (crit.  temp.) 

48 -3 

The  f reeiing-points  are  given  by  Joukovsky,  1934,  for  mixtures  of 
propionitrile  and  each  of  the  following  compounds:  Acetonitrile, 
Butyronitrile,  Valeronitrile  and  Benzene. 

Results  for  mixtures  of  propio  nitrile  and  cyclohexane  are  given 
by  Hortenberg,  1926. 


EPICHLORHYDRIN  0<^,CHsGI. 

Reciprocal  Solubility  of  Epichlorhydrin  and  Water.  (Leoni  and  Benelli,  1922.) 

Above  8o°  the  epichlorhydrin  begins  to  react  with  H,  O  and  data  cannot  be 
obtained  above  this  temperature. 


H,0  Rich  Laver. 

*  J 

Gms.  CjIliOCt 

t"  per  100  gms.  sat.  sol. 

3o .  2 .  6 .  (>o 

52,0 .  7.53 

65.o .  8.45 

72.0 .  y.34 

80.2. .  10.47 


Epichlorhydrin  Rich  Layer. 


Gms.  C,HsOCl 

t*-  per  too  gms.  sal.  sol 

25.o .  98.48 

45-0 .  97-43 

70.0 .  90.82 

80.4 .  94.17 


a  Bromo  PROPIONIC  ACID  CH3CHBrC00H. 


Distribution,  Between  Acetone 

Wllimols.  G,H,BrCOOH 
per  liter  of 


Acetone 

Glycerol 

A. 

layer  (A). 

layer  (G). 

—  / 

G 

1 .42 

0.21 

6.75 

2.62 

o.3o 

8.73 

4 .5o 

0.40 

1  1  .2 

and  Glycerol  at  25°.  ( Smith,  1921, 1922.) 


Millimols.  C,H,BrCOOH 
per  liter  of 


Acetone/ 
layer  (AV. 


6 . 762.5 
11.20 
20.65 


Glycerol 
layer  (G>. 

C.4875 

O.70 

O.90 


A 

G‘ 

l3-9 

16.0 

23.0 


^3  ^  5^2 
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Distribution  of  a  Brom  Propionic  Acip  at  25°  Between  :  (Smith,  1921, 1922. ) 
Water  and  Chloroform.  Water  and  Xylene. 

Milllmols.  CjH.Bi  COOH  Mllllraols.  C.H.  Bi  COOH 

Per  Wer  _  per  liter  of 


Hs  0 

"CHClj 

c, 

H,  0  _ 

Xylene 

c. 

layer  (Ct).  , 

layer  (C,). 

0,' 

layer  (C,). 

layer  (C,). 

c,' 

4.40 

I  .  IO 

0.250 

6.20 

0.44 

0.071 

6.65 

1 . 70 

o.256 

8.40 

O.70 

o.o835 

i3.oo 

3.48 

0.268 

10. 5o 

i  /oo 

0.095 

20.20 

5.56 

0.276 

1 3.  ID 

4.4o 

0*107 

Water  and 

Ethyl  Ether. 

Milllmols. 

C,  11,  BrCOOH 

Mlllimols. 

Cs  H,  Br  COOff 

per 

liter  of 

per 

liter  of 

H,  0 

(C,  H5>,  0 

C 

^  Hs0 

(Ci  Hji|  q 

c, 

layer  (C,K 

layer  (Cs'. 

c,' 

layer  (Ci). 

layer  (Cj). 

c, 

0.3 i 25 

1  .  I25o 

3.6o 

0.8625 

4.8625 

5.64 

0.40875 

1 .68125 

4.02 

1.125 

6.675 

5.93 

0. 5ooo 

2 . 2j5 

4.55 

I  .3oo 

9 . 5ooo 

7.3o 

0.5875 

2.7875 

4.75 

I  .725 

2.275 

7. if 

0.700 

3.450 

4.93 

Distribution  of  a  Bromo  Proprionic  Acid  at  250  Bbtwbbn: 

(Smith  and  White,  1929.) 


Water  and  Chloroform  Water  and, Benzene 


Water  and  Toluene 


Gm.  Mols.  CHjCHBrCOOH 
per  liter  of: 


HgO  layer 

CHC13  layer 

0.01222 

0.00311 

0 .01606 

0.00441 

0.02122 

0.00608 

0.02781 

0.00849 

0.03539 

0.01191 

0.011248 

0.01518 

O.O481O 

0.01805 

Gra.  Mols.  CHgCHBrCOOH 
per  liter  of: 

IgO  layer 

CgHg  layerr 

0.01132 

0.00192 

0.01412 

0.00254 

0.01849 

0.00352 

0.02434 

0.00507 

0.02917 

0.00638 

cr.  03752 

0.00910 

0.04600 

0.01180 

0.06329 

0.01856 

Qm.  Mols. 

CH-CHBrCOOH 

per  liter  of: 

'  IlgO  layer 

CgHgCHjj  layer 

0.01195 

0.00137 

0.01496 

0.00l80 

0.01956 

0.00255 

0.02581 

O.OO360 

0.03100 

0.00455 

0.04012 

O.O069O 

0.04909 

0.00871 

O.06760 

0.01425 

0  Bromo  PROPIONIC  ACID -CHgBrCHgCOOH . 


Distribution  of  3  Bromo  Propionic  Acid  at  250  Bbtwbbn: 


(Smith  and 

White,  1989.) 

Water  and 

Chloroform 

Water 

and  Benzene 

Water  and  Toluene 

Om.  Mols.  CHgBrCHgCOOH 
per  liter  of: 

Ora.  Mols.  CHgBrCHgCOOH 
per  liter  of: 

Om.  Mols. 

per 

CHgBrCHgCOOH 
liter  of: 

_ A - - - 

'HgO  layer 

CHC13  layer  ' 

'  HgO  layer 

CqH0  layer' 

'HgO  layer 

layer 

0.00297 

O.OO462 

0.00803 

O.Ol6l7 

0.02130 

0.02818 

O.04810 

O.OOO63 

0.00108 

0.00185 

0.00456 

0.00633 

0.00862 

0.01845 

0.01520 

0.0l88l 

0.02203 

0.03201 

O.O484O 

O.06280 

0.09170 

O.OO248 

0.00319 

0.00396 

O.OO651 

0.01199 

0.01755 

0.03150 

0.01135 

0.01589 

0.02302 

0.03360 

0.05201 

O.06748 

0.09765 

0.00126 

0.00179 

0.00297 

0.00492 

0.00838 

0.01287 

0.02355 
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c3h5o2 


Distribution  of  a  and  of  0  Bromo  Propionic  Acid 
Bbtwbbn  Watbr  and  Olivb  Oil. 

(Bodansky,  Meyer  and  Meigs,  1932.) 

Results  for  a  Bromo  Propionic  Acid  Results  for  0  Bromo  Propionic  Acid 


0 

On.  Mols.  C3Hg 

BrO„  per  liter 

(1) 

„  On.  Mols.  C_Hc 
.0  _  _ 2_a 

BrO„  per  liter 

(1) 

t 

TlgO  layer  (1) 

Oil  layer  (2) ' 

(2) 

'HgO  layer  (1) 

Oil  layer  (2)  ' 

(2) 

25 

0.031 

O.Ol68 

1.845 

25  0.0338 

0.017 

1.99 

II 

O.065 

O.0364 

1.785 

O.0694 

O.O326 

2.13 

II 

0.125 

O.067 

1.87 

0.140 

0.066 

2.12 

37.5 

O.069 

0.032 

2.  155 

It 

O.I36 

0.065 

2.09 

0  Chloro  PROPIONIC  ACID 

CHgCICHgCOOH. 

Distribution  of  0  Chloro  Propionic  Acid  Bbtwbbn: 


(Smith  and  White,  1929.) 

Water  and 

Chloroform 

Water 

and  Benzene 

Water 

and  Toluene 

Om.  Mols. 

CHgCICHgCOOH 

On.  Mols.  CHgCICHgCOOH 

Om.  Mols 

.  CHpCICHpCOOH 

per 

litter  of: 

per 

lljer  of: 

per 

liter  of: 

HgO  layer 

CHClg  layer  ' 

f  HgO  layer 

CgHg  layer' 

' HgO  layer 

C6H5CH3  laye 

0.01123 

O.OOI56 

0.01094 

O.OOO96 

0.01147 

O.OO069 

0.01677 

0.00250 

O.OI632 

0.00152 

0.01714 

0.00111 

0.01972 

0.00308 

0.01920 

O.OO183 

0.02018 

O.OOI34 

0.02262 

O.OO354 

0.02190 

0.00213 

0.02303 

0.00157 

0.02920 

O.OO480 

O.O283O 

O.OO296 

O.O2619 

O.OO185 

O.O4180 

0.00778 

O.O4O41 

0.00459 

O.O4263 

O.OO348 

O.O5483 

0.01120 

O.O5282 

O.O0661 

0.05595 

0.00504 

O.08242 

0.01958 

0.07882 

0.01159 

O.08382 

O.OO934 

Distribution  of  0  Chloro  Propionic  Acid  Bbtwbbn  Watbr  and  Olive  Oil. 

(Bodansky,  Meyer  and  Meigs,  1932.) 


Results  at  250 

Results  at  37. 50 

Om.  Mols.  C,HsC10p  per  liter 

(1) 

On.  Mols.  C^HKC10p  per  liter 

(1) 

HgO  layer, (1)  oil  layer  (2T" 

(2) 

'HgO  layer  (1)  oil  layer  (2)' 

(2) 

0.014  O.OO32 

0.074  0.02l6 

0.149  O.O43 

4.56 

3-43 

3-47 

0.0155  0.00314 

0.0744  0.0206 

0.153  0.038 

4.94 

3.6l 

4.03 

eiodo  PROPIONIC  ACID  CHgl.CHg.COOH. 


One  liter  sat. 
250.  (Sidgwick, 
One  liter  sat. 
126  gms.  at  250. 


solution  in  water  contains  80  gms.  CB2ICH2C00H  at 
"swjwici:  mo*?’  S°diUm  ®  iodoPropionate  contains 


^3  ^  5  ^2 
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P  Iodo  PROPIONIC  ACID  CH3CHICOOH. 

Distribution  of  3  Iodo  Propionic  Acid  at  25°  Between  :  (  Smith,  1921,  ina.) 


Water  and  Chloroform. 

MilHmoU.  0,11,  ICOOH 

per  liter  of  » 


H,  0 

Off  Cl,_ 

C, 

layer  (0,' 

layer  (C,H 

0, 

I  .  162 

0.5375 

0.462 

I  .6l 

o.8o5 

0. 5oo 

2.8o 

i.54i 

o.55a 

3.70 

2. 12 

0.572 

5 .55 

3. 5o 

o.63o 

Water  and  Ether. 


MlllimOls.  C,H,  ICOOH 
per  liter  of 


H,  0 

(0,  Hs),0 

0, 

layer  (0,). 

layer  (C,) 

Ci 

0.175 

1.275 

7.3 

,0.280 

2.26 

8.1 

o.5oo 

4.64 

9-3 

»0.C)00 

8.66 

9.6 

*i.44 

1 5 . 22 

10.6 

Water  and  Xylene. 

MUUmols  CiH.ICOOC. 

_ per  titer  pf 


H,  0 

XyleDe 

C, 

layer  (C,). 

layer  (C,). 

i 5* 

^97 

0.57.5 

0.1765 

3.90 

0.745 

0.191 

6.60 

1.44 

0.218 

7.2a 

1 .75 

0.242 

13.75 

4.46 

0.325 

0  Iodo  PROPIONIC  ACID. 

Distribution  of  jS  Iodo  Propionic  Acid  at  250  Bbtwebn: 

(Smith  and  White,  1929.) 

Water  and  Chloroform  Water  and  Benzene  Water  and  Toluene 


Om.  Mols 

per 

.  CHgICHgCOOH 
liter  of: 

Gra.  Mols 

per 

.  QHgICHgCOOH 
liter  of: 

A  , 

Om.  Mols.  CHgICHgCOOH 
per  liter  of: 

_ _ — Ai  -  - - 

'  HgO  layer 

CHClj  layer  ^ 

'  Hj^D  layer 

C*B«  layer^ 

'  HgO  layer 

CgHgCHj  layer 

0.000697 

0.000274 

0.00598 

0.00217 

0.00644 

0.00177 

0.00127 

0.00056 

0.00720 

0.00278 

0.00778 

0.00226 

0.00221 

O.OOO96 

0.00987 

0.00424 

0,01545 

0.00592 

0.00377 

0.00208 

0.01420 

0.00717 

0.02142 

0.00992 

0.00605 

O.OO366 

0.01956 

0.01178 

0.02893 

0.0l6l2 

0.01008 

0.00727 

O.O2635 

0.01870 

0.03796 

0.02542 

0.01799 

0.03030 

0.01650 

0.03575 

0.03446 

0.02892 

0.05136 

0.04290 

A 


FORMYL  GLYCINE  CHgNHICOH ICOOH. 

Solubility  of  Formyl  Glycine  in  Aqueous  Solutions 

(McMeeKln,  Cohn  and  Weare,  1936.) 


of  Ethyl  Alcohol  at  250 


Vol .  Percent  CgHgOH  d.  of  Om.  Mols.  CgHgNOj 
In  aq.  solvent  sat.  sol.  D®r  liter 


Vol;  Percent  CgHgOH  d.  of  Om.  Mols.  CjHgHOj 
In  aq.  solvent  sat.  sol.  ■  Per  llcer 


0.0 

20.0 

40.0 

50.0 

60.0 


1.0570 

1.0402 

1.0078 

O.9824 

0.9572 


1.849 
1 . 680 
I.633 
1.560 
1.459 


One  liter  of 
the  density  of 
One  liter  of 
the  density  of 


Methyl  alcohol  dissolves 
the  solution  is  0.8280. 
Heptyl  alcohol-  dissolves 
the  solution  is  0.82412. 


70.0 

80.0 

90.0 

100.0 


0.9310 

0.8989 

0.8556 

0.8023 


1.312 

1.055 

0.712 

0.295 


,10  gm.  mol.  C3B7N0,  at  35"  and 
;Meekin,  Cohn  and  Weare,  193  • 
>347  gm-  mol.  CgH-NO,  at  25  an 
IcMeekin,  Cohn  ana  Weare,  1936. 
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GLYCEROL  TRINITRATE  (Nitroglycerin)  C3H5(0.N0g)3 

Solubility  of  Nitroglycerin  in  Water. 

(Ledbury  and  Frost,  1927.) 


0 

Oms.  C3H5(0N02)3 

ro 

Oms.  C3H5(0N0g)3 

per  100  cc  sat.  sol. 

L 

per  100  cc  sat.  sol 

15 

0.127 

50 

O.196 

20 

0 . 138 

60 

O.236 

30 

0.149 

70 

0 . 288 

40 

O.169 

80 

0.344 

Appreciable  hydrolysis  occurs  at  xoo°. 

Solubility  of  Trinitroglycerin  and  of  Dinitroglycerin,  in 
Aqueous  Solutions  of  Nitric  Acid  and  of  Sodium  Carbonate. 

(Ohman,  1931.) 


The  results  are  given  only  in  the  form  of  diagrams  from  which  the 
following  values  were  taken.  The  temperature  is  not  stated.  The 
author  also  gives  distribution  and  other  results  having  reference  to 
practical  manufacturing  conditions.  The  results  show  that  losses  in 
washing  depend  upon  the  content  of  dinitroglycerin  in  the  trinitro¬ 
glycerin  phase. 


Results  for  Aq.  HN03  Solutions  Results  for  Aq.  Na„CO,  Solutions 

^  fa  w 


Gins.  HN03  per  Gms.  per  100  gras.  sat.  sol. 

100  gm§.  solvent  /  Trlnltro  ^  Dlnltro ' 

glycerin  glycerin 

0.0 
5-0 
10.0 
15.0 
20.0 
29.0 

Freezing-points 


•  NapCO^  per 

Oms.  per  100  gms. 

sat.  sol. 

gms.  solvent 

^  Trlnltro 

Dlnltro  N 

glycerin 

glycerin 

0 

0 . 1 

7.8 

2.0 

VI 

0 

0 

6-3 

4-0 

0.001 

5.1 

6.0 

trace 

4.1 

8.0 

II 

3-3 

10.0 

II 

2.5 

Trinitrate  and  Toluenb  Trinitratb. 


0.0 

8.0 

0.1 

10.0 

0.5 

14.0 

0.7 

19.0 

0.9 

27.0 

1-3 

— 

of  Mixtures  of  Glycerol 

(Tamburrlnl,  1927.) 


to  Gms.  C3H5(0N02)3  per 

100  gms.  mixture 


to  Gms.  C3H5(0N02)3  per 

100  gms.  mliture 


12.2-13.5 

100 

10.2-12.0 

95 

6.2-  9.8 

88 

6.5-  8.5 

85 

6.5-  7.i(Eutec) 

82.3 

6.5-11.2 

80 

6.5-14.7  78 
1 3 • O—19 .0  75 
21.0  22.0  70 
47.0-52.0  50 
65 « 0—67  •  0  -»n 


80.5-80.5 


The  temperatures  are  the  begiuuiug  a„d  end  of  (usiou 

ofF^V°int  data  are.gfven  6y  Kurita  and  Hagui,  1, 
g  ycerine  with  dinitro  benzene  and  with  trini 


for  mixtures 
toluene. 


PROPYLENE  CsH6. 


t°. 

Solubility  in  Water. 

(Than,  1862.) 

0. 

<7- 

0 

0.4465 

O.0834 

5 

0-3493 

O.06504 

10 

0.2796 

O.O519 

15 

0.2366 

O.O437 

20 

0 

<N 

CN 

O 

O.O405 

For  values  of  0  and  q,  see  Ethane,  p.  126 

I  cc.  abs.  ethyl  alcohol  dissolves  from  12  to  i3  cc.  of  propyl.ene  at  190. 

(  Sporry,  1922,  1926.) 


Solubility  of  Propylene  in  Several  Solvents  at  Various 
Temperatures  and  Pressures. 

(Klrijew,  Kaplan  and  Roman tchoulc,  1935.) 


Solvent 

ro 

cc.  C3H6 

(reduced 

to  0°  and  760  mm.)  dissolved  by 

1  cc  solvent  at: 

/50 

100 

200 

300 

400 

500 

600 

700 

760  mm  Hg' 

pressure 

Kerosene 

-21 

3-0 

5-5 

10.5 

15-5 

21.0 

27.5 

35-0 

42.1 

76.1 

It 

-10 

2.5 

4-5 

8.5 

13-0 

17-0 

21.5 

26.0 

30.5 

33.0 

11 

0 

2.0 

3-0 

6 . 0 

9.0 

12.0 

15.0 

l8.0 

21.0 

23.0 

It 

+20 

1.0 

1.8 

3-0 

5-0 

7.0 

8.5 

10.3 

12.0 

13-8 

II 

40 

0.8 

1.0 

2.0 

3-0 

4.5 

5.5 

6.5 

7.8 

'8.5 

Xylene 

-21 

9.8 

9-7 

19.1 

28.4 

37-9 

48.O 

59-4 

69.9 

76.0 

II 

-10 

3.2 

6.5 

13-0 

19.1 

26.0 

33-2 

40  .5 

48.5 

53-4 

II 

0 

2.4 

5-0 

9-4 

14.0 

18.8 

23.5 

27.8 

3  i  -8 

34-2 

II 

+20 

1.4 

3-0 

5-4 

8.0 

10.8 

13-2 

15.8 

18.4 

20.0 

II 

40 

0.8 

1 . 6 

3-2 

5-0 

6.4 

7.9 

10.0 

11.6 

12.6 

Cracked  benzin-21 

5-0 

10.0 

19.0 

28.0 

38.0 

48.O 

58.0 

67.5 

72.8 

II  H 

-10 

4.0 

7.0 

13*0 

19.0 

26.0 

32.5 

38.5 

44.0 

47-4 

II  M 

0 

2.5 

4.5 

9.0 

14-0 

18.0 

22.5 

26.5 

31.3 

33-8 

It  I' 

+  20 

1.5 

3-0 

5-0 

8.0 

10.0 

12.0 

14.0 

16.0 

17-2 

It  It 

40 

0.2 

0.9 

2.0 

4.0 

5-0 

6.0 

7.8 

9.0 

10  .0 

Di  chloro 

25.2 

ethane 

0 

2.8 

3-6 

7.1 

10.6 

14- 1 

17.3 

20.2 

23.2 

Light  benzin 

33*6 

38.0 

40.4 

fraction 

0 

3-6 

7-2 

.13-0 

19.0 

24-4 

29.4 

Heavy  benzin 
fraction 

0 

1.4 

2.8 

7.8 

9.4 

13.3 

17.1 

21.6 

25.7 

28.2 

PROPYLENE 

BROMIDE 

(1.3 

Dibromo 

Propane)  CH 

2BrCH 

2CH2Br. 

10o  gms.  H20  dissolve  0.168  gms.  i.3-CH2BrCR2CH2Br  at  30”  (Gross,  Saylor 
and  Gorman ,  1933*  * 


PROPYLENE  BROMIDE  (1.2  Dibromo  Propane)  CHgBrCHBrCHg. 

.  •  a  *  mi y t „ of  ProDvlene  Bromide  and  Ethylene 

Freezing-point  data  for  mixtures  01  rrupy+cuc 

bromide  are  given  by  Timmermans,  1934-) 


PROPYLENE  CHLORIDE  (1.2  and  1.3  Dichloro  Propane) 

Solubility  of  Each  Separately  in  Water  and  in  Aqueous 
Salt  Solutions  at  250. 

(Orosa,  1929;  1929a.) 


Solvent 


Water 

Aq.  0.5a  KC1  solution 
Aq.  0.5  a  MgSO  solution 


Gms.  per  100  gms. 

CH2C1CHC1CH3  \.2>.  CHgCICHgCHgCl 


HgO 


0.280 

0.241 

0.l60 


0.273  (0.287  at  30°  ( 

0.230 

0.158 


(l)  Gross,  Saylor  and  Gorman,  1933- 

TETRA  METHYL  THIURAM  SULFIDE  (CHs>gNCS  g. 


Determinations  of  the  solubility  of  tetra  methyl  thiuram  sulfides 
(Sulfide,  bis  (dimethyl  thio  carbamyl)  and  other  compounds,  in  rubber, 
by  means  of  microscope  examinations  of  prepared  samples  are  described 
by  Morris.  1932. 

PROPIONIC  ALDEHYDE  C2H6COH. 

i-oq  gms.  HjO  dissolve  16  gms.  aldehyde  at  20°.  (Vaubel,  1899.) 


ACETONE  (CH,)2CO. 

Solubility  of  Acetone  at  250  in  Aqueous  Solutions  of: 

Electrolytes.  Non- Electrolytes. 

(Jell  —  J.  Phys.  Ch.  9,  544,  1905;  Linebarger  —  Am.  Ch.  J.  14,  380,  1892.) 


Gms.  Electro¬ 
lyte  per 

Gms.  (CHj)2CO  per  100  Gms. 
Solvent  in  Solutions  of: 

Solution. 

KjCOj 

NajCO*  (NH^aCO* 

MgCOj 

1  -25 

•  •  • 

.  .  . 

. . . 

S3 -5 

2.50 

•  •  • 

51.0 

110.0 

65.0 

5  co 

65.O 

38.0 

73  5 

47  0 

7-5 

46.5 

27 -5 

57  0 

38.0 

10. 0 

34-5 

19-5 

44-5 

29. 0 

J2-5 

25-5 

140 

35  0 

•  •  • 

15.0 

18 .0 

9.0 

28 .0 

•  •  • 

20 .0 

8.0 

2.7 

•  •  • 

•  •  • 

25.0 

3-7 

.  .  • 

•  •  • 

•  •  • 

30.0 

1 .6 

•  •  • 

•  •  • 

Gms.  I'&n-  Gms.  (CHs^CO  per  100  Gms. 
Electrolyte  Solvent  m  Solutions  of: 
per  100  Gms.  * 

Aq.  Solution.  CioHgt  Anethol.*  (C#Hj)2CO. 


5 

92-5 

103.0 

90.0 

10 

117 .0 

123.0 

108.5 

20 

1370 

144-5 

126.0 

30 

148.5 

1550 

133-0 

40 

155-5 

162  .0 

136.0 

50 

159-5 

166  0 

135-5 

60 

160.2 

165.0 

i3i-5 

70 

155  0 

O 

00 

lO 

M 

123.0 

80 

•  •  • 

•  .  • 

108.5 

90 

•  .  • 

•  •  • 

82  0 

C  •  Anethol  =  p  Propenylanisol.  CH,.CH:CH.C,H40CH,.  f  Naphthalene  results  at  3Se. 

Note.  —  In  the  case  of  the  results  for  the  aqueous  solutions  of  electrolytes 
the  determinations  were  made  by  adding  successive  small  quantities  of  acetone 

l°t  !P,xtu.re8°f  Klv,en  amounts  of  water  and  electrolyte,  and  noting  the  point 
at  which  a  clouding,  due  to  the  separation  of  a  second  phase,  occurred.  In  the 
non'e'e(itrolyte  solutions,  successive  small  amounts  of  water 


.  .  .  *  successive  smau  amounts  ol  water 

were  added  to  mixtures  of  known  amounts  of  acetone  and  the  non-electrolyte 
In  all  cases  the  results,  as  given  in  the  original  papers,  have  been  recalculated 

?a"bd1ePScdo„0s;ruCcT3:,eC,,0n  paper-  Fr0m  “  obtained,  the  ab^e 

•  Additional  data  for  systems  containing  acetone  are  given  under  the  salt  involved 
,  or  instance,  Potassium  Carbonate,  Potassium  Fluoride,' etc.  (see  Yql  l  )  ’ 
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Miscibility  of  Acetone  at  o°  with  Mixtures  of: 

Chloroform  and  Water  (Bonner,  1910).  Bromobenzene  and  Water  (Bonner,  1910). 


Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

CHClj. 

HjO. 

(CH^CO. 

Mixture. 

C,H5Br. 

H20. 

(CHj)2CO. 

Mixture. 

O.988 

0.012 

O.5OI 

1. 18 

O.977 

O.023 

O.685 

I  .12 

O.9OO 

O.  IOO 

I.300 

I  .OI 

O.9O 

O.  IO 

I -13 

I  .OI 

O.792 

00 

O 

<N 

6 

1-633 

O.98 

0.80 

0.20 

1 .41 

O.98 

O.696 

0.304 

1-750 

O.96 

O.7O 

O.3O 

1-52 

O.97 

0.600 

0.400 

1.770 

o-95 

0.60 

O.4O 

i-57 

O.96 

O.5OO 

0.500 

1.720 

0.94 

0.50 

O.5O 

1 .60 

0-95 

*0.420 

0.580 

1.650 

.  .  . 

*0.49 

0-51 

1 .60 

•  •  . 

0.400 

0.600 

1 .630 

o-93 

O.4O 

0.60 

i-59 

O.94 

O.3OO 

0.700 

1-530 

0.94 

O.3O 

O.7O 

i-55 

o-93 

0.200 

0.800 

1.321 

o-95 

0.20 

0.80 

1 .46 

0-93 

0.100 

0.900 

1. 144 

0.97 

O.  IO 

O.9O 

1.30 

o-93 

O.Ol8 

f  0.982 

0.464  , 

0.98 

0.02 

O.98 

0.849 

0-95 

Note.  —  The  determinations  were  made  by  gradually  adding  acetone  to  the 
mixtures  of  the  given  amounts  of  water  and  the  other  constituent  until  a  homo¬ 
geneous  solution  was  obtained.  The  results  give  the  binodal  curve  for  the  sys¬ 
tem.  The  author  also  determined  “tie  lines”  showing  the  compositions  of  the 
various  pairs  of  liquids  which  may  exist  in  equilibrium.  When  the  two  layers 
are  practically  of  the  same  composition  the  tie  line  is  reduced  to  a  point  desig¬ 
nated  as  the  “plait  point”  of  the  binodal  curve.  This  point  is  indicated  by  a  * 
in  the  above  tables. 


Solubility  of  Acetone  in  Aqueous  Solutions  of  Carbohydrates. 

(Krug  and  McElroy  —  J.  Anal.  Ch.  6,  184.  ’92:  Bell  —  J.  Phys.  Ch.  <*,  547,  ’05.) 


In  Aqueous  Solutions  of  Cane  Sugar. 


Per  cent 

Gms.  (CH3)2CO  per  100  Gms 

Sugar  Solution  at: 

Sugar. 

f - 

IS0. 

20°. 

2S°- 

3o°- 

35°  • 

40°. 

IO 

597-2 

. . . 

58I.8 

574-8 

•  00 

20 

272.5 

•  •  • 

250.0 

251.8 

•  •  • 

30 

172.4 

•  •  • 

150.0 

.  .  . 

150.6 

.  .  . 

35 

40 

96.4 

92  .8 

89.8 

IIO 

85 

45 

71.9 

68.8 

65  7 

62 

50 

50.8 

48 . 1 

45-9 

42 

55 

35 -8 

33 -8 

32-5 

29 

60 

25.2 

24.2 

23-4 

•  •  • 

65 

18.3 

17.7 

170 

»  •  • 

70 

13.2 

12 .8 

12.5 

•  •  • 

In  Aqueous  Dextrose  Solutions.  In  Aqueous  Maltose  Solutions. 


Per 

cent 

Dextrose. 

IO 

20 

30 

40 

50 


Gms.  (CHslsCO  per  100  Gms. 
Solvent  at: 


Per  Gms.  (CHs^CO  per  100  Gms. 
cent  Solvent  at: 


IS  • 

736 

255 

i57 

86 


36.2 


2S  • 

747-9 

2477 

149- 8 
79.6 

33-o 


35  • 
76i-5 

240.8 

142.5 

74.0 

31.2 


Maltose. 

'15° 

25°. 

3S°" 

IO 

353 

6 

348.1 

342.0 

20 

185 

4 

181.2 

I76.9 

30 

1 19 

9 

116.0 

112 .4 

40 

78 

4 

74  7 

7o-5 

50 

46 

2 

42.9 

39-8 

Th£  determinations  were  made  as  in  the  case  of  the  solubility  of  acetone  m 
aqueous  solutions  of  electrolytes.  See  preceding  pag 
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Miscibility  of  Acetone,  n  Butylai cohoi.  and  Water  at  20°. 

(Reilly  and  Ralph,  1919.) 

Exceedingly  great  care  was  exercised  in  purifying  the  materials  The  Acetone 
was  ofVjoi  0,7909 1  and  b.  pt.  56<>-56o.5.  The  n  Butylalcohol  had  ^=o,8o953 

and  h.  pt.  ii7°.6  at  76omm.  The  densities  of  a  complete  scries  of  mixtures  of 
weighed  amounts  of  Acetone,  n  Butylalcohol  and  water  were  determined  at 
and  the  results  plotted.  The  miscibility  limits  for  n  Butylalcohol  and  water  were 
determined  by  bringing  mixtures  of  the  two  liquids  to  equilibrium  in  a  thermostat 
at  20°  and  calculating  the  composition  of  each  layer  from  its  density.  In  order 
to  determine  the  miscibility  of  the  three  components,  acetone  was  added  lrom  a 
buret  to  a  mixture  of  slightly  more  n  Butylalcohol  than  required  to  saturate  a  given 
amount  of  water,  untill  the  cloudy  mixture  just  became  clear.  From  the  increase 
in  weight  the  relative  amounts  of  n  Butylalcohol,  acetone  and  water  were  calculated. 
A  series  of  these  determinations  located  the  boundary  curve  of  the  system. 


Gms.  pi-1 

■  mo  gins,  of  mixl  iit. 

n  lt.it>  lalcohol. 

Acetone. 

Water. 

\ 

'  7  •  9° 

92 .  I O 

0 . 9869 

12.00 

9.26 

78.74 

0.9670 

18.64 

11.62 

69-74 

0.9184 

24  .(’>8 

12.65 

62.67 

o.g34o 

28.i5 

12. 95 

68 .90 

0 . 9260 

36.91 

13.42 

49-67 

0.9071 

47.02 

1  3 . 10 

3q.88 

0.8874 

53.86 

11.65 

34.49 

0.8764 

63.68 

8.28 

28.04 

0.8633 

79-94 

20 . 06 

0.8477 

The  authors  also  determined  the  contraction  on  mixing,  and  give  tables  showing 
the  densities  and  contraction  of  mixtures  of  acetone  and  water  and  of  n  Butyl¬ 
alcohol  and  water. 


Equilibrium  in  the  Systems  Acetone,  Glycerol  and  Water 
and  Acetone  Glycerol  and  Acetic  Anhydride  at  20°. 

(Ponomarev,  1938.) 


Results  for  the  binodal  curve  of: 
Acetone,  Glycerol  and  Water 
Om.  Hols •  per  100  gms  mols. 


homogeneous  mixture 

(ch3)2c° 

C3H5<0H>3 

^2® 

64.0 

13-5 

22.5 

54- S 

13-7 

31.8 

40.1 

16.8 

43-1 

25.7 

26.  1 

48.2 

16.7 

40.4 

42.9 

14.5 

53-9 

31.6 

14.8 

62.8 

22.4 

Acetone,  Glycerol  and  Acetic  Anhydride 


Gm.  Mols.  per  100  gra.  mols. 


homogeneous  mixture 

(CH3)2C0  c3H5(0H)3  (CH3C00)g0 

92.9 

— 

7.1 

90.6 

5-5 

3  •  9 

86.9 

11.2 

1.9 

10.7 

— 

89.1 

7.3 

19.1 

73.6 

5.2 

45-9 

48.9 

6.0 

75-2 

18.8 

°(  :*V«°ie„eous  lay, 
and  Water  at  20°.  y  Acetone,  Glycerol,  Acetic  Anhydride 
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Equilibrium  in  thb  Systbm  Acbtonb,  Normal  Butyl 
Alcohol  and  Watbr. 

(Jones,  1929.) 

Mixtures  of  q  butyl  alcohol  and  acetone  were  made  up  by  weight  and 
the  solubility  of  each  of  these  mixtures  with  water  was  determined  by 
the  synthetic  method.  These  results  were  plotted  and  the  isothermal 
(binodal)  curves  thus  located.  The  authors  curve  for  20°  agrees  with 
the  previous  results  of  Reilly  and  Ralph,  1919*  Results  were  also 
given  showing  the  effect  of  impurities  on  the  binary  and  ternary  upper 
critical  solution  temperatures  of  the  system. 


Qras.  per  100  gms. 


t° 

'Upper  layer 

r 

v> 

"Tch^Tco 

n  C4H100  ' 

-15 

19-1 

0.0 

80.9  . 

M 

24.0 

6.9 

69.IO 

It 

34-9 

11.71 

53-39 

It 

54-0 

13.63 

32.37 

II 

64.1 

13.54 

22.36 

►  25 

20.l6 

0.0 

79.84 

It 

25.0 

6.8 

68.2 

II 

36.2 

00 

• 

fH 

fH 

52.32 

II 

55-45 

13.20 

31.35 

II 

69.0 

1.69 

19.31 

50 

22.53 

0.0 

77.47 

II 

27-6 

6.57 

65.83 

11 

38.45 

11.08 

50.47 

II 

58.8 

12.21 

28.99 

II 

58.8 

12.21 

28.99 

It 

74.02 

9.80 

16.18 

75 

26.30 

0.0 

73-79 

II 

32.40 

6.13 

61.47 

It 

42.75 

10.30 

46.95 

II 

71.01 

8.59 

20.40 

100 

33.60 

0.0 

66.4 

II 

43-5 

5.12 

51  *  38 

11 

71-57 

5.12 

23.31 

Lower  layer' 


H2° 

a  c4h10o  ' 

87.9 

0.0 

12. 1 

86.0 

1.27 

12.73 

83.9 

2.90 

13.20 

82.2 

5.27 

12.53 

80.5 

7-35 

12.5 

93-8 

0.0 

6.2 

92.1 

0.72 

7 . 18 

90.85 

1 . 65 

7.50 

88.87 

3.30 

7.83 

86.52 

5.08 

8.40 

94-0 

0.0 

6.6 

92.4 

0.69 

6.91 

91.4 

i.55 

7.05 

89-24 

3-19 

7.57 

89.24 

3.19 

7.57 

86.68 

5.02 

8.30 

93.78 

0.0 

6.22 

92. 18 

0.71 

7.10 

90.8 

1 . 66 

7-54 

86.81 

3.91 

9.28 

91.33 

0.0 

8.67 

89-05 

0.99 

9.96 

84-64 

2.76 

12.60 
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Equilibrium  in  the  System  Acetone,  Furfural  and  Water  at  250. 

(Lloyd,  Thompson  and  Ferguson,  1937.) 

The  binodal  curve  was  determined  by  titration,  using  a  closed  container 
provided  with  a  side  tube  through  which  the  liquids  were  introduced  from 
a  weight  buret  having  a  long  fine  delivery  tip.  Tie  lines  were  determined 
by  analysis  for  furfural  of  liquid  layers  prepared  from  weighed  amounts  of 
the  constituents. 


Oms.  per  100  gms. 
homogeneous  mixture 


/  (CH3)gC0 


CH,0CH0  X 

4  o 


Oms.  per  100  gms. 
homogeneous  mixture 
'  (CHg)gCO  C4H30CH0  ' 


r 


Gms.  per  100  gms. 
homogeneous  mixture 


(CHgJgCO  C4H30CH0 


A 


0 

7-7 

— 

2.2 

8.5 

— 

4-7 

9-3 

24.1 

— 

10. o( 1 ) 

27.4 

9.4 

10.5 

28.0 

— 

12.2(2) 

— 

17-9 

15.1 

25.8 

16. o( 3) 

— 

64.0(3) 

21.0(4) 

19.3 

70.1 

23.4 

— 

74.5(2) 

35.8  PP 

10.6 

81.6 

47.8 

— 

84.0(1) 

53.5*4) 

4.0 

90.3 

57.7 

0.0 

94-7 

(l) (2) (3)  & 
other.  PP  is 


(4)  Furfural  content 
the  plait  point. 


of  liquid  layers  in  contact  with  each 


Equilibrium  in  the  System  Acbtone,  Benzbne  and  Water  at  20°. 

(Bancroft,  1895.) 

Water  was  added  to  mixtures  of  known  amounts  of  the  other  two  liquids 
until  clouding  appeared.  ^ 


Per  5 

CCJCW° 

cc  Hg0 

CC  C6H6 

8.0 

0. 10 

3.0 

0-395 

2.0 

O.69 

1-3 

1.0 

cc  HgO 


Per  5  C(UiCH3)2C0 


CC 


C6H6 


o*5i  2.0 
0.295  3.0 
0.2  4.0 
O'iS  5.0 
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The  Ternary  System  Acetone,  Toluene  and  Water. 

(Walton  and  Jenkins,  1923.) 

Definite  amounts,  of  -water  and  toluene  were  mechanically  stirred  at  constant 
temperature  and  acetone  slowly  added  untill  the  mixture  just  cleared.  The  volumes 
of  the  liquids  were  read  from  burets.  A  series  of  such  determinations  gave  the 
ecfuilibrium  line  between  the  one-liquid  phase  and  the  two-liquid  phase  systems. 


Results  at  0°  : 


Results  at  40°  : 


Results  at  30°  : 


6ms.  per  too  gins. 

sat.  sol. 

Gins,  per  100  gnis. 

sat.  sol. 

Gins,  per 

100  gms. 

sat.  sol. 

Waver. 

Toluene. 

Acetone. 

Water. 

Toluene. 

Acetone. 

Water 

Toluene. 

Acetone 

0.5 

70.3 

29.2 

o.5 

76.0 

23.5 

1  .  5 

61 .5 

37.0 

l  .0 

60.O 

39.0 

1 .0 

68.9 

33.1 

2.0 

56 . 1 

4i  -9 

i.5 

53.3 

45.2 

1.5 

58.5 

40.0 

2.5 

5 1 . 6 

45.9 

2,0 

48.6 

49-4 

2.0 

53.6 

44-4 

3.0 

48.5 

48.5 

2.5 

44-4 

52.6 

2 . 5 

49-4 

48.1 

4.0 

43.1 

52.9 

3.o 

41.6 

55.4 

3.o 

45.9 

5i .  1 

5 . 0 

38.6 

56.4 

4.0 

36.8 

59.2 

4.0 

4o.6 

55.4 

7.0 

32 . 3 

60.7 

5 .0 

33.2 

61.8 

5.o 

36.6 

58.4 

10.0 

26.0 

64.0 

7.0 

28;.  1 

64.9 

,7.0 

3o.6 

62 . 4 

1 5.o 

19-7 

65 . 3 

10. 0 

23.0 

67.0 

10. 0 

25.0 

65.o 

14.6 

20 . 1 

65.3* 

i3 .0 

19.4 

67.6* 

14.2 

19.8 

66.0* 

20.0 

1 5 . 5 

64-5 

1 5 .0 

17.5 

67.5 

1 5 .0 

19.0 

66.0 

25.0 

12.2 

62.8 

20.0 

1 3 . 6 

66.4 

20.0 

i4 -9 

65.1 

28.7 

10.0 

61 .3 

25 . 0 

10. 0 

64-9 

25.0 

u.5 

63.5 

34.3 

7.0 

58.7 

3o.o 

7- 1 

62.9 

3o.o 

8.5 

6i.5 

3g.o 

5.0 

56.0 

34.6 

5.o 

60.4 

35.o 

6.0 

59;° 

42 . 1 

4.0 

53.9 

37.4 

4 1 . 0 

4.0 

3.o 

58.8 

56.o 

37.6 

4o.5 

5.o 

4.0 

67.4 

55.5 

46.o 

5o.8 

3.o 
2 . 0 

5i  .0 
47.2 

45.6 

2.0 

52.4 

43.8 

3.o 

53.2 

54  •  4 

1 .5 

44.1 

48.8 
53.5 
61 .0 

1 .5 

1 .0 
0.5 

49-7 

45.5 

38.5 

48.‘3 

57.0 

65.o 

2.0 

1 .0 
0.5 

49-7 

42.0 

34.3 

59-4 

68.3 

71.5 

1 .0 
o.5 
0.4 

39.0 
3i  .2 
28. 1 

(Me  Ewen,  1923. 


*  Maximum. 

Mutual  Solubility  of  Acetone  and  Glycerol. 

The  synthetic  method  of  Alexejeff  was  used.  The  temperatures  at  which  sepa- 
ration  ofliquid  ptases  occurred  in  mixtures  of  known  amounts  of  acetone  and 
glycerol  were  determined. 


t' 

9.5. 
45-8. 
66.6. 
8i  .3. 
85,3. 


\Vt.  per  cent 
of  Acetone. 
IO.90 

15:77 

20.4° 
26.58 
29.24 


t*. 

9°-9- • 

95.2. . 

95.3.. 
95.3*. 
95.5*. 


Wt.  per  cent 

Wt.  per  cent 

of  Acetone. 

f- 

of  Acetone. 

t” 

34.74 

95.6*. 

.  5l.28 

93. 

.5 

44.67 

95.7. . 

•  53,07 

91 

•7 

45.75 

95.6*. 

55.34 

81 , 

.  3 

46.3i 

95.5. . 

.  56.59 

58 

.  5 

48.43 

95.5. . 

17.35  * 

49. 

.0 

Wt  per  cent 
of  Acetone. 

64-47 

67.42 

76.96 

86.93 

89.61 


Indicates  critical  opalescence. 


The  critical  temp,  of  solution  of  the  s>  stcm (  Hartenberg,  1926. ) 
and  tfic  mixture  contains  52^  pen  cent  C.oH.oLlGIiatel^ni^U**  i 
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c3h60, 


Distribution  of 


between: 


Water  and 

Carbon  Tetrachloride. 

Mols.  (CHJiCO  per  Liter. 

"T^O  ecu  ~ 

Layer.  Layer. 

0.186  O.0833 

O.322  O.I46 

I. OI  O.514 

1.66  0.997 

2.87  2.10 

•  •  •  •  •  • 

Water  and 
Tetrachlorethane. 
Mols.  (CH,)tCO  per  Liter. 

'  ILO  *  CjHjCU  ' 

Layer.  Layer. 

0.0812  O.34I 

o . 249  o . 994 

O.317  I. 210 

O.363  I.323 

O.569  I.936 


Acetone 

(Herz  and  Rathmann,  191.W 

Water  and 
Chloroform. 

Mols.  (CHa)tCO  per  Liter. 

'  H,0  CHCl, 

Layer.  Layer. 

O.O32  O.168 

O.O781  O.399 

O.145  O.676 

O.263  1. 17 

O.493  1 -98 

I. OI  3.06 

Water  and 
Tetrachlorethylene. 
Mols.  (CHj)iCO  per  Liter. 

H,0  CC!,:CCl, 

Layer.  Layer. 

O.274  0.081 

O.562  O.I74 

1.020  O.343 

1.545  O.629 

2.007  O.89I 


Water  and 
Pentachlorethane. 
Mols.  (CHj)jCO  per  Liter. 


HjO 

CjHCU 

Layer. 

Layer. 

0.144 

O.25I 

O.27I 

O.469 

0.541 

O.859 

O.806 

1  -275 

1. 149 

1-763 

Water  and 
T  richlorethylene. 

Mols.  (CHj)2CO  per  Liter, 


HjO 

CHC1:CC1; 

Layer. 

Layer. 

O.160 

°'I93 

0-350 

0-359 

O.654 

0.719 

O.946 

1.029 

I.389 

1.562 

The;  distribution  coefficient  of  acetone  between  olive  oil  and  water  is  given  by 
Meyer  (1901),  as  0.146  at  30  and  0.235  at  3°°* 

Distribution  of  Acetone  Between  Water  and  Chloroform  at  250. 

(Hand,  1930.) 


Suitable  quantities  of  the  three  liquids  to  yield  two  layers  were  mixed 
and  brought  to  equilibrium  at  25°<  Samples  of  each  layer  were  withdrawn 
with  extreme  care  and  analyzed  for  chloroform  and  acetone. 


Orams  per  100  gms. 


/— - 

'Upper  Layer 

Lower  Layer 

CHC13 

h2o 

(CH3)2C0 

'  CHC13 

- 5? - 

(CH3)CO 

1.23 

1.29 

1.71 

3  •  20 

5.1 

9.8 

82.97 

73.11 

62.29 

54-1 

45-6 

34.5 

15.8 

25.6 
36.0 

42.7 

49.3 

55.7 

70.0 

55.7 

42.9 

35.8 

28.4 

20 . 4 

1.3 

2.2 

4-4 

7-7 

10.3 

18.6 

28.7 
42.1 

52.7 
56.5 

61.3 

61.0 

Distribution  of  Acetone  Between  Water  and  Methyl 
Alcohol  Separated  by  a  Rubber  Membrane  at  230. 

(Morton,  1929.) 

Gms. 
- - 

(CHg)gCO  jper  100  gms. 

(2) 

bms.  (CH_)„CO  per  100  gms. 

(2) 

n2u  layer (1)  CHgOH  layer(2)' 

(1) 

'  HgO  layer 

CHgOH  layer (2)  A 

(T) 

10 

20 

30 

40 

17(l6.1 

32(30.5) 

46(46.6) 

59,(59.4) 

1.7 

1.6 

1-53 

1.47 

50 

60 

70 

100 

69.5(69.9) 

77.5(76.2) 

85  (81.4) 

100 

1-39 

1 . 29 

1 . 21 

1.00 

The  values  in  parentheses  were  calculated  from  the  vapor  pressure 


c3h6o, 
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Distribution  of  Acetone  between: 


Benzene  and  Water.  Toluene  and  Water. 


Results  at  20°. 

Results  at  250. 

At  Different  Temps. 

(Philip  and  Bramby,  1915.) 

(Herz  and  Fischer,  1905.) 

(Hantzsch  and  Vagt.  iooi.) 

Gm.  (CHj)iCO  per  1000  cc. 

Gms.  (CHj)2CO  per  1000  cc. 

Gms.  (CHj)jCO 

per  1000  cc. 

HjO 

C,H, 

HjO 

C.H, 

t\ 

H20 

C,H6CHj  ’ 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

O.  IO 

0.08 

IO* 

12 .0 

0 

2.105 

0-993 

0.20 

0.12 

50 

4i-7 

10 

2.000 

o-957 

O.3O 

0.25 

IOO 

101.5 

20 

I.960 

o-957 

O.4O 

0-34 

150 

ISS*9 

30 

I.867 

o-957 

•  •  • 

•  •  • 

200 

225.0 

•  •  • 

•  •  • 

•  •  • 

*  See  Note,  page  Iq6 

Philip  and  Bramby  also  give  data  for  the  effect  of  NaCl,  KCr  and  LiCl  upon 
the  distribution  of  acetone  between  benzene  and  water. 

In  the  determinations  by  Hantzsch  and  Vagt  the  equilibrium  was  approached 
from  above..  The  amount  of  acetone  in  the  lower  layer  was  determined  by 
analysis,  ana  that  in  the  upper  layer  calculated  by  difference. 


Distribution  of  Acetone  Between  Water  and  Benzene. 

(Gross  and  Schwarz,  1930.) 


Results  at  150 


Results  at  250 


Gm.  Mols. 

(CH^pCO  per  liter 

(2) 

HgO  layer(l) 

CgHglayer(Cg)1* 

(1) 

O.O2267 

0.01740 

0.767 

0.02302 

0.01768 

0.768 

0.02306 

a.  01-768 

0 . 766 

O'.  1140 

o'.  0887 

0.778 

Gm.  Mols. 

(CH^CO  per  liter 

(2) 

HgO  layer(l) 

CgHg  layer  (2)s 

(1) 

0.01583 

0.01437 

O.898 

0.03209 

O.O2898 

0.901 

0.08007 

0.0726 

0.907 

0.1058 

0.09659 

0.912 

0.3125 

0.2909 

0.931 

0.6l50 

0.5940 

O.966 

0.904 

O.906 

1.002 

Distribution  of  Acetone  Between  Aqueous  Potassium  Chloride 

and  Benzene  at  i5°- 

(Gross  and  Schwarz,  1930.) 


Gro.  Hols.  KC1 
per  liter  aq.  sol. 


0.5 

1.0 

l.S 

2.0 


Gm.  Mols. 

(CH^pCO  per  liter 

(2) 

'Aq.  layer(l) 

C6H6  layer(2) 

(1) 

0.02l8l 

O.O1883 

1 .  158 

0.02068 

0.02002 

1-033 

0.01947 

0.02119 

0.919 

0.01824 

0.02232 

0.817 

T.  authors  also  give  results  for  a  number  of  other  aqueous  salt  solu 
The  authors  also  g  malting  out  effect  depends  upon  the 

tions.  It  is  concluded  t  d  little  upon  the  concentra- 

nature  of  the  substances  to  be  s  d  upon  the  nature  of  the  salt 

ilfi? salt  solu,lon- 
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C3  HgO | 


Distribution  of  Acbtonb  BbTwebn  Water  and  Benzene 
and  Between  Aqueous  Salt  Solutions  and  Benzenb  at  25  • 


(Herz  and 

S tanner 

1927.) 

Normality  of  Gm. 

Hols.  ( CH- 

)2C0  per  liter 

(2) 

Normality  of  Om.  Mols. 

(CH^)2C0  per  liter 

(2) 

\  7T\ 

aq.  salt 

sol.' Aq.  layer(l) 

CgHg  layer(2)s 

TTT 

aq.  salt  sol.'Aq.  layer(l) 

CgHg  iayer( is; 

(i) 

Water 

alone 

O.262 

0.245 

0.93 

2.956  NaCl  0.168 

0 . 336 

2.00 

If 

II 

0.493 

O.481 

0.97 

2.951  "  0.331 

O.663 

2.00 

II 

It 

0.587 

O.581 

0.99 

2.941  "  0.486 

O.989 

2.04 

II 

II 

O.658 

0.706 

1.07 

2.887  "  0.589 

1.252 

2. 12 

II 

II 

1.372 

1-433 

1.04 

2.988  NaBr  0.207 

0.301 

1 .46 

2.978 

LiCl 

0. 172 

0 . 250 

1.45 

2.910  "  0.415 

0.615 

1.48 

2.922 

It 

0.396 

0.6ll 

1.54 

2.949  "  0.581 

0.897 

1.54 

2.899 

II 

0.6ll 

0.946 

1.55 

2.890  "  0.757 

1.235 

1.63 

2.854 

II 

0.731 

1.144 

1-57 

Distribution 

of  Acbtonb  Betwben  Watbr  and  Aniline 

AT 

30°. 

(Campbell  and  Broun,  1933.) 


Oms.  per  100  gms. 


'AqueoiiS  Layer 

_ ^ _ 

Anliln^  Layer 

Wa 

(CH^gCO 

HgO  ' 

/  "  cehmz 

(CH3)2CO 

H2° 

3-35 

0.0 

96.65 

95.25 

0.0 

4-75 

3.81 

0.422 

95.767 

91.5 

3.68 

4.82 

3.964 

0.906 

95.13 

90.04 

4.509 

5.451 

4.15 

2.64 

93-21 

83.19 

9.735 

7.075 

3.85 

7.08 

89.07 

72.66 

5.5 

11.85 

4.105 

9.57 

86.325 

65.5 

25. 15 

9-35 

4.27 

12.78 

82.95 

59.39 

30.03 

IO.58 

6. 1 

21.03 

72.87 

48.32 

37.48 

14.2 

8.78 

25.11 

66.11 

40.13 

39.45 

20.42 

12.95 

31.56 

55.42 

28.83 

40.5 

30.67 

21.1  36.6  42.3 

Critical  composition 

21 . 1 

36.6 

42.  3* 

The  authors  also  give  the  following  determinations  of  the  temperature 

of  homogeneity  of  mixtures  of  the  three  liquids  contained  in  sealed  hard 
glass  tubes. 


0  Oms.  per  100  gms.  Homogeneous  mixture 

,0 

Oms.  per 

100  gms.  Jlomogeneous 

mixture 

c6h5nh2 

(ch3)2co 

t 

/~C6H5NH2 

(CH^CO 

HgO 

86  21.0 

92  71.54 

101  30.0 

104.5  48.6 

122  21.0 

31.68 

15.84 

25.00 

31.68 

15.84 

47.32 

12.62 

45-0 

19-72- 

63.16 

136 

156 

159 

166.5 

71.54 

48.6 

71.54 

48.6 

7.92 

5.0 

7.92 

1-4 

20.5 

46.4 

20.5 
50.0 

Reciprocal  Solubility 

of  Acbtonb  and 

(Wieth,  1929.) 

Carbon  Disulfide. 

o  Oms. 

100 

(CHgJgCO  per 
gms.  mixture 

t° 

Oms. 

100 

(CHjjJgCO  per 
gms.  mixture 

-55 

“45 

-42.5 

-42.5 

14.8 

28.7 

41.2 

46.O 

-43.5 

-52 

-72 

51.4 

61.8 

78.4 

C3H6°. 
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Reciprocal  Solubility  of  Acetone  and  Chloroform. 

(Wyatt,  1928.) 


The  results  are  given  only  in  the  fora  of  a  diagram  from  which  the 
following  approximated  values  were  read. 


Gm.  Mol.  (CH-k,CO 
o  o  c 

t  per  100  gm.  mols. 

mixture 


Solid 

Phase 


Gm.  Mols.  (CHgJgCO 
per  100  gm.  mols. 
mixture 


Solid 

Phase 


-  96 

100 

(CH3) 

2co 

-105 

-110 

79 

II 

-117 

-117 

Eutec 

73 

"  + 

(CH, ) -CO.CHCl- 

-100 

-110 

66.5 

(CH3) 

i2co3dci3 

-  80 

"  99- 

,  5m1.  pt 

•50 

II 

-  62 

45.0  (CH,)2C0.CHC1 

38.0  "  +  CHCl, 

34.0  CHCl- 

r,  II  3 


Reciprocal  Solubility  of  Acetone  and  Ethyl  Ether. 

(Saphlr,  1929.) 


Wt.  Percent 

Mol.  Percent 

0 

Wt.  Percent 

Mol.  Percent 

t° 

(ch3)2co 

(CH3)2C° 

t 

(cw° 

(CH3)2c° 

-  95.6 

100 

100 

-127.5 

Eutec  — 

— 

-102.7 

81 . 1 

84. 6 

-125.5 

11.0 

13-6 

-109.2 

60.8 

66.4 

-123.4 

0.0 

0.0 

-116.8 

39.2 

45-1 

Reciprocal  Solubility  of  Acetone  and  Benzene. 


(Yamamura,  1926.) 


Mol.  Percent 

Solid 

t° 

(CH3)2c° 

Phase 

-94.8 

100 

ich3i2co 

-96 

96.6 

II 

-08  Eutec 

.  — 

It 

-87 

89.9 

c6h6 

-72 

86.0 

If 

Mol.  Percent 

Sol  Id 

t° 

(CH3)2C° 

Phase 

-40 

69.1 

C„HS 

-25 

52.0 

-15 

38.4 

If 

-  5 

21.3 

II 

II 

+  5.1 

0.0 

(CH3)2C0 


Freezing-point  data  are  also  given 

+  CCI4 
+  CH3OH 
+  C2H5OH 

+  C5Hi2(iso  pentane 
+  C6H5NH2 
+  CHCl 3 
+  0  c6h4cioh 

+  Phenol 
+  Resorcinol 
+  Pyrogallol 
+  Pyrocatechol 


for: 

(Timmermans,  1928;  Wyatt,  1929.) 
( Sapgir ,  1929.) 

11  " 

,  n  " 

(Timmermans,  1928.) 

(Tskalotos ,  and  Guye,  1910.) 
(Bramby,  1916.) 

(Schmidlin  and  Lang,  1910.) 

II  H  "  " 

n  ••  »  " 

„  ••  "  " 


Freezing-point  data  for  mixtures  of 
Tetra  methyl  diamido,  dibenzyl  acetone 
each  with  a  series  of  other  compounds, 
Pfeiffer  and  Angern,  1926. 


Dianisol  acetone,  Dibenzyl  acetone, 
and  Cirvnamyliden  benzal  acetone, 
are  given  by  Pfeiffer,  1924,  and 
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C3H6°2 


ETHYL  FORMATE  HCOOCjHb.  q 

ioo  grams  water  dissolve  10  grams  ethyl  formate  at  22°. 

100  grams  water  dissolve  10  grams  ethyl  formate  at  22 


(Traube,  1884.) 

°.  (Traube, 


1884. ) 


Reciprocal  Solubility  of  Ethyl  Formate  and  Water. 

(Kendall  and  Harrison,  1928.) 


The  determinations  were  made  by  the  synthetic,  sealed  tube  method. 


t° 

Mol.  Percent 
HCOOCgHg  In 
sat.  sol. 

t° 

Mol.  Percent 
HCOOCgHg  In 
sat.  sol. 

t° 

Mol.  Percent 
HCOOCgHg  lit 
sat.  sol. 

5.0 

1.97 

38.O 

2.23 

55-5 

2.49 

15.9 

2.05 

45-1 

2.31 

63.9 

2.73 

30.2 

2.15 

50 

2.41 

• 

70.0 

75-5 

2.95 

3-20 

The  authors  also 
the  freezing-point 

give  the  following  determinations 
of  water  +  ethyl  formate  mixtures 

of  the  depression  0 £ 

t®  of 

Mol.  Percent 

r» 

O 

O  • 

Mol.  Percent 

0  . 
t  of 

Mol.  Percent 

freezing 

HCOOCgHg  in 
mixture 

freezing 

HCOOCgHg  . In 
mixture 

freezing 

HCOOCgHg  In 
mixture 

-0.132 

0.119 

-0.569 

0.507 

-1.082 

0.976 

-O.184 

O.164 

-0.837 

0.757 

-1.847 

1.638 

-0.343 
-0 . 404 

O.311 

0.354 

-0.859 

-0.941 

1.768 

O.84I 

-2.203 

1.901 

Freezing-Points  of  Mixtures  of  Ethyl  Formate  and  Tin  Tetrachloride. 

■(  Kournakov,  Pcrelinoutcr  and  Kanov,  1916. ) 


Mo 

t". 

.  prr  cent 
SiiCI,. 

t*. 

Mol.  per  cent 
Sn  Cl,. 

t”. 

Mol.  pftr  cent 
Sn  Cl',. 

IO . 

IO. O 

48.6  _ 

..  33.7 

jX.n 

i5 . 

"1 0.0 

47.  1 . 

33.5 . 

25’.  r) 

45.5 . 

..  38.3 

20.0.... 

46 .  0 . . 

3o.5 

44-o . 

lO.O.... 

4«.o . 

3 1 . 8 

38.2 . 

.  .  46.o 

ro.o. . . . 

4  9  •  0(fM .  pt.). 

33.3 

32.7 . 

..  -52.0 

1 

U5 

OO 

b 

The  above  results  give  the  curve  for  the  molecular  compound  SnCl4.2HCOO(C8H5) . 

The  freezing-points  of  Ethyl  formate  +  Ethyl  propionate  are  given  by 
Timmermans,  1934. 


METHYL  ACETATE  CH.COOCH,. 

Solubility  of  Methyl  Acetate  in  Water. 


t 


0 


Gms.  CH.jC00CH,j 

per  100  gras.  Hg0  Author icy 


20 

22 


32.19  (Fiihner,  1924.) 

25  (Traube,  1884.) 


100  gms.  0.4  n  Aq.  Sodium  Oleate  Solution 

ioo  gms.  sol.)  dissolve  71.6  gms.  CH,C00CH 

3  3 


(  10.8  gms.  Na  oleate  per 

at  200.  (Smith,  1932.) 


C3H6°2 
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METHYL  ACETATE 


Reciprocal  Solubility  of  Methyl  Acetate  and  Water. 

.(Kendall  and  Harrison,  1928.) 


The 

determinations 

were  made 

by  the  synthetic 

(sealed 

tube)  method. 

Mol.  Percent 

Mol.  percent 

Mol.  Percent 

t° 

CHjCOOCH  3 

t° 

CEjCOOCl^ 

t° 

ch3cooch3 

In  sat.  sol. 

In  sat.  sol. 

In  sat.  sol. 

5.0 

6.62 

58.0 

7.00 

70.5 

7.66 

21 .0 

6.70 

61.7 

7.11 

71.9 

7.73 

35-0 

6.79 

69. 1 

7.51 

83*5 

8.83 

These  authors  also  give  the  following  determinations  of  the  depression 
of  the  freezing-point  of  water  +  methyl  acetate  mixtures. 


t°  of 
freezing 

Mol.  Percent 

CHjjCOOCHg 

In  mixture 

t°  of 
freezing 

Mol.  Percent 
CHgCOOCHg 

In  mixture 

t°  or 
freezing 

Mol.  Percent 
CH3C00CH3 
In  mixture 

-O.096 

-0.139 

-O.163 

-0.172 

0.097 

0.157 

0 .182 
0.193 

-0.355 

-O.562 

-0.704 

-1.023 

0.373 

O.562 

O.69O 

0.995 

-1.523 

-1.758 

-1.950 

-3-154 

1.476 

1.703 

1.888 

3-045 

PROPIONIC  ACID  CjHsCOOH. 


Solubility  in  Water,  Determined  by  the  Freezing-point  Method. 

(Faucon,  1910.) 


t°  of 
Solidif. 

Gms.  CjHjCOOH 
per  100  Gms.  Sol. 

Solid  Phase. 

t°  of 
Solidif. 

-  1-33 

4.98 

Ice 

—  17.2 

—  2.60 

IO.  II 

M 

—  21 

—  3-76 

15 

II 

—  29.IO 

—  6.10 

25 

II 

—  29.40 

-7.70 
—  9.20 

35-28 

45.20 

II 

II 

-28.30 
—  26.90 

—  10.80 

55 

u 

—  23.90 

—  14.20 

65.88 

II 

-19.30 

Gms.  C,H4COOH 
per  100  Gms.  Sol. 

73  48 

8i.7S 

86.85 

87  65 

89.12 

92.40 

97.22 

100 


Solid  Phase. 


Ice 


«  +C,H6COOH 
CjHjCOOH 
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C  3  H  6  0  2 


PROPIONIC  ACID  C2H5C00H. 

Distribution  of  Propionic  Acid  Between  Water  and 
Carbon  Tetrachloride  at  250. 

(Kolossowskl,  Bekturof  and  Kulikov*,  19341  Kolossowskl,  Kulikov*  and  Bekturof.  1936.) 


Om.  Mols.  CpH^COOH  per  liter 

iL 

HgO  layer(Cj) 

CC14  layer(Cg)  ' 

0.0129 

0.0004 

31.5 

O.O368 

0.00243 

15-1 

O.0898 

0.00879 

10.2 

0.210 

0.037 

5.68 

0.445 

0.128 

3-48 

0.716 

O.283 

2.53 

Ora.  Mols.  CpHfiCO^H 

per  liter 

a 

HgO  layer (Cj )  CC1 

4  layer(Cg)'' 

1  •  529 

1.033 

1.48 

2.090 

1.637 

1.28 

2.888 

2.456 

1 . 18 

4.168 

3.513 

1.19 

5.183 

4.172 

1.24 

7.175 

5.950 

1 . 20 

Distribution  of  Propionic  Acid  Bbtwebn  Water 
and  Chloroform  at  25 0 


Results  of  Kolossowsky,  Kulikov* 
and  Bekturow,  1934,  1936. 


Results  of  Smith 
and  White,  19S9. 


^Om.  Hols.  CpH^COgH  per  liter  Cj  Om.  Hols.  CpHKCOOH  per  liter  C, 

HgOlayer(l)  CHClg  layer (C£)'  >^”0  layerf^)  'focig  layerf  ^ 


Om.  Mols.  CgHgCOOH  per  liter  of 
'\0  layer  CHClg  layer' 


0.036 

0.0075 

4.80 

1.004 

0.063 

0.019 

4.32 

1.331 

0 . 106 

0.037 

2.89 

1.783 

0.160 

0.081 

2.09 

2.285 

0.213 

0. 119 

1.88 

2.511 

0.314 

0.213 

1.47 

3.389 

0.389 

0.326 

1 . 19 

3.854 

0.577 

0.678 

0.852 

4.557 

0.766 

1.029 

0.744 

5.386 

1.500 

0 . 666 

0.03305 

0.00695 

2.209 

0.602 

0.0515 

0.0127 

3.365 

0.529 

0.0643 

0.0175 

4.243 

0-539 

0 . 0948 

0.0297 

4.620 

0.543 

0. 1298 

0.0491 

6.001 

0.564 

0.2005 

0. 1013 

6.302 

0.612 

0 . 2580 

0.1500 

6.955 

o'.  655 

0.3427 

0 . 2458 

6.930 

0.777 

0.4150 

0.3350 

Distribution  of  Propionic  Acid  at  25°  Between 


Water  and  Chloroform. 

(Smith,  1921,  1922.) 
Mltllmols.  CjHjCOOH 
per  liter  of 


H,  0 

layer  (C,). 

2.92 

5.65 

7.12 

10.75 


CH  Cl, 
layor  (C,). 
0.40 
o.85 
1.175 
1.95 


c, 

C," 

O.  137 
o.i53 
o.  1 65 
o.  181 


Water  and  Cotton  Seed  Oil 

(Gordon  aud'Gleid,  1922.) 


Gius.  CjHjCOOH 
per  too  gms.  of 


II  ,0 

layer. 

3.4 

i4.3 

23.0 


Gms.  CjlljCOOH 
per  too  gms.  of 


C.  S.  oil 
layer. 

o.58 
1 .53 
3.48 
6.10 


11,0 

layer. 

36.2 
59.8 
62.5 

67.3 


C.  S.  oil 
layer. 

9.20 
14.00 
1 5 . 00 

17.40 


c3h602 


188 


Distribution  of  Propionic  Acid  Between  Water  and  Ethyl  Bromide  at  25'°. 

(KolossowsKl,  Becturow  and  KuliKow,  1934;  KolossowsKl,  KuliKow  and  BeKturow,  1935.) 


Qm.  Mols.  CgHj-COOH  per  liter 

C. 

Om.  Mols. 

CgHgCOOH  per  llt;er 

C1 

HgO  layer (Cj)  CgHgBr  layer (C,,)' 

y  HgO  layer(Cx) 

CgHgBr  layer(Cg) ' 

0.0502  0.0113 

4- 14 

1 . i860 

1.0479 

1.13 

0.2280  0.0729 

3.16 

1.4658 

1.4784 

0-99 

.0.5083  0.2510 

2.02 

1 . 6441 

1.7131 

O.96 

O.6746  O.3891 

1.73 

2.3757 

2.9995 

0.79 

0.778l  0.5083 

1-53 

2.7798 

3.6019 

0.77 

0.8973  0.6401 

1.40 

3-4450 

4.4276 

0*78 

Distribution  of  Propionic  Acid  Between  Water  and  Ethyl  Ether, 


Results  at  18°. 

(de  Kolossowsky, 

1925.) 

Gm.  mols.  C.1LC00H 

Gm.  mols.  C,  ILCOOH 

Gm.  mols.  C,H5C001l 

per 

liter  -of 

per 

liter  of  ^ 

per 

liter  01 

HjO  layer. 

(C,  H5t,0  layer. 

II,  0  layer. 

(C,  Hsl,  0  layer. 

H,  0  layer. 

(C,  U5),  0  layer. 

O.  169 

0.33 1 

’0.9427 

2.44°8 

I  .  862 

4.138 

0.324 

0.676 

I.l43 

2.857 

1 .9086 

4 • i643 

0.6ll 

i.38g 

I  .454 

3.546 

I .9665 

4.3089 

0.807 

2. 143 

I .6022 

3.8173 

2.206 

4-70+ 

Results  at  21°-22°  Results  at  23°. 

{  Behrens,  1926. )  (  Smith,  1921,  1922  \ 


ConcentraUon. 

Concentration. 

Mitlimols.  per  liter. 

H,0  (C,  Hst,  0 

layer  ( b ).  layer  (a). 

0  oi5o3  o.0256o 
0.0218  0.0371 5 

o.o3o85  0.0529 
0.03270  o.o559 

a 

b‘ 

I  .703 
U7°4 

1.715 

1 .710 

H,  0 

layer  (fr). 

0.03345 

0.0484 

0.06695 

(C,  11,1,0 
layer  (a). 

0.0573 

0.0840 

0.1175 

a 

V 

1.713 

1 .786 
1.755 

U,tf  lC,H5),0 

layer  (Cj).  layer  (C,i. 

O.675  O.8875 
0.925  1.225 

2.35  3.375 

5.45  8.3o 

—  4 

1 . 3 15 
1 . 325 
1.435 
I  .52 

Distribution  of  Propionic  Acid  between  Ether  and  Aqueous  Salt 
Solutions  at  i8°.  t<ic  kuiussovsky,  1911.) 

Aq.  Salt  Solution  (2  Mols.  per  Liter) .  C2H6C00H  per  100  cc.  of:  q 

_ _ _  - - - - v  A ^ 


Salt. 

- - - - - - 

Gms.  Salt  per  too  cc. 

Aq.  Layer  (3). 

Ether  Layer  (3  9- 

9' 

Water  alone 

1 .  170 

2-3°5 

0.50 

NaCl 

11.69 

O.  762 

2-543 

0.30 

MgCl2 

19-05 

O.567 

3135 

0. 18 

KNO3 

20. 22 

O.972 

2.298 

0.42 

KC3H4O2 

22.43 

1-324 

2.406 

0.55 

Distribution  of  Propionic  Acid  Between  Water  and 
Iso  Butyl  Alcohol  at  25°- 

(KolossowsKl,  BeKtourov  and  Kullkow.  1935;  KolossowsKl.  KullKow  and  BeKtourov.  1936.) 


Om.  Mols.  CgHgCOOH^per  liter 
/  Hg0  layir(Cjl  lSo^HgOH  layer*  CgP- 


0.026l 

0.0285 

O.O261 

0.0474 

O.0632 

0.0751 

0.1107 

0.1780 


0.0593 

0.0712 

0.0796 

0.1502 

0.20l6 

0.2372 

0.3439 

0.5456 


c  Om.  Mola.  CoHgCOOH  per  liter  ,  ^ 

CT  'H„0  layer  (CH  fso  C4H90H  layer*  fig?*  ^ 

2  6  1 


0.440  0.2253 
0.401  0.3321 
0.328  0.5811 
0.316  0.7828 
0.314  0.9607 
0.317  1.3165 
0.322  1.5774 
0.326  1.9687 


0.6642  0.339 
0.9607  0.346 
1 . 5662  0.372 
2.0281  0.386 
2.4194  0.397 
2.9887  0.441 
3.3089  0.477 
3.5461  0.565 
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PROPIONIC  ACID 

Distribution  of  Propionic  Acid  Bbtwbbn  Water  and 
Each  of  Several  Organic  Solvknts  at  25°. 

(Archibald.  1932.) 


Organic  Solvent 


Formula 


On.  Mols.  CgHgCOOH  per  liter  Cg 

'  HgO  layerfCj)*  Organic  layer(Cg)  '  7^ 


Ethyl  Methyl  Ketone 
Tertiary  Amyl  Alcohol 
Secondary  Butyl  Alcohol 
Normal  Butyl  Alcohol 
Normal  Amyl  Alcohol 


CH,C0C2Hb 

CH3CH2C(CH3)0HCH3 

CH,CH2CH0HCH, 

CH3(Cfl2)2CH2OH 

CH3(CH2)3CH20H 


0.07645 

0.05201 

0.07221 

0.05702 

0.05334 


0.18950 

2.4787 

0.19829 

3.8125 

0 .17846 

2.4714 

0.18620 

3.2315 

0.18600 

3.4871 

Distribution  of  Propionic  Acid  Bbtwbbn  Watbr  and  Iso  Amyl  Alcohol  at  25°. 

(Kolossowskl.  Bektourow  and  Kullkow,  1936;  Kolossowskl,  Kullkow  and  Bektourow,  1935.) 


Qm.  Mols. 

CgHgCOOH  per  liter 

C. 

Om.  Mols 

CgHgCOOH 

per  liter 

C. 

'  HgO  layer(Cj) 

1  CgHn OH  layer (Cg)  '  Cg 

'HgO  layerfCj) 

icl 

O 

1U0H  layer  (Cg)'  Cg 

0.003 

0.006 

0.50 

0.251 

0.7H 

0*35 

0.005 

0.014 

O.36 

O.486 

I.361 

O.36 

0.014 

0.043 

0.33 

1.054 

2.598 

O.406 

0.023 

0.071 

0.32 

2.089 

4.292 

O.487 

0.049 

0.147 

0-33 

2.86l 

4.556 

O.608 

Distribution  of  Baqj>w>mic  Acid  at  2o°  Between 


Normality  of  C,  H6  COOHlri 
11,0  layer.  C,  H,  layer. 

0.154  0.0223 

e. 191  o.o343 

•D  $40  0.0778 


(  Brown  and  Bury,  1923.  )• 
Normality  of  C,  II,  COO II  I11 
H,  0  layer.  C,  !I„  layer. 
0.4l6  0.128 

0.646  O.276 

J.060  O.644 


Water  and  Benzene. 


Normality  of  C,  H„  COO  If  In 
11,0  layer.  C4II,  layer. 


I-4oi  1.002 
2' 799  2.710 
3.562  3.556 


Distribution  of  Propionic  Acid  Bbtwbbn  Watbr  and  Bbnzenb. 

(Bektourow,  1939a.) 

Results  at  o°  Results  at  6o° 


Qm.  Mols. 

C,,H,COOH  per  liter 

r 

Si 

kgO  layer(C 

l)  d6^layer(Cg)  ' 

0.1104 

0.0113 

9.77 

O.2366 

0.0378 

6.26 

0.5394 

0.1703 

3.17 

O.9084 

O.4164 

2.18 

1-4573 

0.9274 

1.57 

2.1292 

1.8074 

1 . 18 

2.9051 

2.8389 

1.02 

3.9271 

4.02l8 

O.98 

5.2046 

4-9491 

1.05 

6.3402 

5.6778 

1.12 

Qm.  Mols. 

CgHgCOOH  per  liter 

Si 

'  HgO  layer(C 

J  layer  (Cg)' 

O.I419 

O.O236 

6.01 

O.3217 

O.O946 

3.46 

O.6485 

O.2839 

2.27 

O.8463 

O.5867 

1 .61 

1.2491 

O.8138 

1*53 

1.4005 

1.0031 

1 . 40 

1.8737 

1-5141 

1 .24 

2.9335 

*  2.7064 

1.08 

4.2962 

4.2205 

1.02 

5-3939 

5.1289 

1.05 

^3  ^  6^  2 
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Distribution  of  Propionic  Acid  at  as0  Between: 

(Smith  and  White,  1929.) 


Water  and  Benzene 


Water  and  Toluene 


On.  Mols.^  CgHgCOOH  Om.  Mols.  CgHgCOOH  Om.  Mols.  CgHgCOOH-  Om.  Mols.  CgHgCOOH 


per 

liter 

per 

A1  ter 

per 

J^ter 

per 

liter 

/HgO  layer 

C6H6  layer  v 1 

HgO  layer 

CqH6  layer' 

'HgO  layer 

CgHgCHg  layer"7 

HgO  layer 

CgHgCHg  layer 

O.O186 

0.00131 

0.1241 

0.0179 

O.O1889 

0.00102 

0.1271 

0.01490 

0.0310 

0.00245 

0.2062 

0.0398 

0.03146 

0.00199 

0.2110 

0.03500 

0.0503 

0.00472 

0.2979 

0.0792 

0.05121 

O.OO382 

0.3H0 

0.06ll0 

0.0780 

O.O0858 

0 . 4540 

0 . 1560 

0.07948 

0.00705 

0.4771 

0.1329 

Distribution  of  Propionic  Acid  Betwebn  Water  and  Toluene  at  250. 

(Kolossowsltl  and  Megenlne,  1932.) 


ftn.  Mols. 

C.JL-COOH  per  liter 

ci 

Om.  Mol 3.  CgHgCOOH  per  liter 

C1 

'HgO  layer  (C1) 

CgHgCHg  layer  (Cg) 11 

7  HgO  layer(Cj ) 

CgHgCHg  layer (Cg) ' 

^2 

0.2508 

0.04918 

5.10 

I.6664 

1 . 1326 

1.47 

0.3925 

0.1075 

3-65 

2.238 

1 . 762 

1.27 

0 . 5280 

0.1720 

3.07 

3-209 

2.791 

1.15 

0 . 6568 

0.2432 

2.70 

4-279 

3-721 

1.15 

O.8396 

0.3601* 

2.33 

5-434 

4.566 

1.19 

I.0613 

0.5387 

i.97 

6.783 

5.217 

1.30 

1.2701 

0.7299 

1.74 

7.860 

6.140 

1.28 

1.4734 

O.9266 

1.59 

8.000 

8.000 

1.00 

Distribution  of  Propionic 

Acid  at  25°  Between: 

Water 

and  Nitro  Benzene 

Water  and 

q  Nitro  Toluene 

Kolossowsltl  >  Bektourof  and  Kullkow,  1934, 

1936.) 

(Kolossowsk.1 

and  Kullkow,  1934; 

Kolossowsltl , 

Kullkow  and  Bektourov, 

1 936  • 

Gm.  Mols .  CgHgCOOH  per  liter, 

/  HgO  layer({ir“^H5N0g  layer (Cg^  ^ 


O.Ol88 

0.0548 

0.110 

0.236 

0.502 

0.979 

2.127 

3.232 

4.92O 

6.451 


0.0034 
0.0117 
0.028 
O.063 
0.131 
0.496 
1 . 669 
2.830 
4-474 
5.873 


5-53 

4.68 

3*93 
3.75 
2.77 
1.97 
1.27 
*1.14 
1  . 10 
1.10 


Om.  Mols.  CgHgCOOH  per  liter 
/HgO  iayerJCj)  2 XVH3N02  laj,er(C2^ 


0.0428 
O.0898 
0 . 1702 
O.383O 
0.8924 

1.619 
3.369 
4.501 
6.714 

8 . 620 


0.0059  7.25 
0.0158  5-68 
0.0346  4.92 
0.1040  3.68 
0.3877  2.30 
0.931  1,74 

2.559  1 • 32 
3.505  1<28 
5.177  1 • 30 
7 . 991  1 « 08 
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Distribution  of  Propionic  Acid  at  2o°  Between  :  (Smith,  1921,  1922.) 
Water  and  Xylene.  Acetone  and' Glycerol. 

Millimols.  C,  lf5  COOH  Milllmols.  C,  HsCOOII  Mllllmols.  C,HsCOOH 


per 

IUO 

liter  »i 

Xylene 

C, 

per 

Acetone 

nier  »■ 

Glycerol 

A 

Acetone 

Glycerol 

A 

layer  (C,V 

.  'aver  (C,). 

cT 

layer  (A) 

layer  iG). 

G 

layer  (A). 

layer  (G). 

G.‘ 

3.8o 

0.20 

0 . 0628 

1.73 

0.45 

4  .o5 

7.45 

2.  l5 

3.46 

9-20 

0.60 

o.o65 

3.06 

0.78 

3.93 

10.85 

3.5o 

3. 10 

19. 3o 

1 .3o 

0.067 

O.76 

i.48 

3.8o 

19.40 
3i  .00 

5.8o 

9.60 

3.34 

3.23 

PROPIONIC  ACID 

Distribution  op  Propionic  Acid  at  as0  BbtvWbn: 

(Kol ossowsKl,  BeKtourow  and  Kullkow,  1834;  Kolossowsk.!,  ICullKow  and  BeKtourow,  1836.) 


Water  and  Xylene 


Water  and  Decaline 


/■ 


On.  Mole . 

CpHpCOOH  per  liter 

«L 

on.  Mol s. 

CgHgCOOH  per  liter 

C1 

HgO  layer (Cj) 

<^(  Delayer  (C£)' 

^HgO  layer  (Cj) 

C10H1S  la*er(C8>  ' 

C2 

0.108 

0.008 

13.5 

0.0337 

0.00131 

25.7 

0.119 

0.012 

9.92 

O.0642 

0.00262 

24.5 

0.301 

O.O46 

6.51 

O.1642 

O.OO89 

18.3 

0.552 

0.129 

4.28 

0.332 

0.0215 

15.'4 

I.060 

0.410 

2.59 

O.676 

O.0658 

10.9 

1-544 

O.816 

1.89 

0.947 

0.114 

8.31 

2.423 

1.443 

1.68 

2.007 

0.358 

5.6l 

4.394 

2.862 

1-53 

3.719 

0.730 

5.09 

5.310 

3.364 

1.58 

5.098 

O.964 

5.29 

6.566 

4.092 

1.60 

8.850 

2.198 

4.03 

7.683 

5.000 

1-53 

9.056 

4.649 

1.95 

8-374 

6.732 

1.245 

8.583 

5.426 

1.58 

Equilibrium  in  thr  Ststbm  Propionic  Acid,  Anilin*  and  Watir. 

( Angel 8cu,  1888.) 


Results  at  o° 


Ons.  per 

100  #18. 

Oms.  per 

100  gms. 

homogeneous  mixture 

homogeneous  mixture 

CgHgCOOH 

wv 

'C^COOH  CgHgNHg 

0.0 

3.68 

28.68 

36.84 

0.98 

4.63 

28.99 

41.06 

2.56 

6.03 

27.92 

48.13 

4.59 

7.52 

25.30 

55-0 

10.03 

10.46 

23.32 

60.25 

15.55 

14.19 

20.93 

64.88 

20.25 

19.39 

14.75 

75.51 

23.36 

24.35 

7.86 

85.74 

25.63 

28.57 

1.26 

94.21 

27.61 

33.12 

0.0 

95-71 

Results  at  ao° 


Oms.  per 

100  gms. 

Otas.  per 

100  gms. 

hanogeneous  mixture 

■■  -  ^ 

homogeneous  mixture 

CgHgCOOH 

wv 

'  CgHgCOOH 

CgHgNHg 

0.0 

3.59 

26.77 

37.99 

1.51 

5.06 

27.11 

40.6l 

3.75 

6.43 

26.37 

48.87 

9.89 

9.72 

24.29 

55.77 

15. 13 

13.73 

20.79 

63.71 

19.68 

19.90 

17.97 

69.IO 

22.40 

25.36 

11.05 

80.33 

24.34 

29.87 

6.44 

86.93 

25.81 

33.78 

1-93 

92.76 

26.33 

35.63 

0.0 

94.84 

c3h6o2 
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The  author  also  determined  the  distribution  of  Propionic  acid  between 
water  and  aniline  at  ao°. 


Oms.  CgHgCOOH^per  100  gms. 

Ct 

Oms.  CgH-COOH  per  100  pti. 

c. 

HgO  layertCj) 

layer<c2> ' 

*2 

'H^O  layerfCj) 

ieyer(Cg)'  Ug 

0.51 

0.34 

1.50 

8.86 

18.OO 

0.49 

1 .00 

0.99 

1.01 

10.76 

22.07 

0.49 

1-73 

2.04 

0.85 

11-54 

23.81 

0.48 

2.58 

3. $6 

0.72 

12.46 

24.93 

0.50 

4.18 

6.77 

0.62 

12.98 

25.30 

0.51 

4-50 

7.54 

0.60 

15.06 

27.36 

0.55 

6.10 

11.64 

0.55 

17.35 

27.44 

0.63 

6.74 

12.57 

0.55 

It  was  also  found  that  at  concentrations  of  propionic  acid  between 
24.56  and  301. 16  percent,  closed  curves  corresponding  to  the  solubility 
of  aniline  at  varying  temperatures  were  obtained. 


Equilibrium  in  thb  Systbm  Propionic  Acid  Ortho  Toluidini  and  Watbr. 

(Angelescu,  1928.) 


Results  at  o° 


Results  at  20° 


Ons.  per  100  gms. 
Homogeneous  mliture 

Oms.  per  100  gms. 
Homogeneous  mixture 

CgHgCOOH 

2  CH^W  'CgHgCOOH 

Q  CHgCgH^NHg 

0.0 

1.68 

34-22 

33*70 

1.71 

3.26 

34.42 

41 .01 

4.01 

4.48 

32-37 

48.56 

9.68 

6.63 

28.38 

57.30 

16.49 

9.87 

23.23 

66.22 

20.88 

12.90 

16.87 

75-93 

24-92 

17.16 

6.45 

89-64 

29.85 

24.30 

2.23 

94-75 

33«a6 

30.94 

0.0 

97.65 

Ome.  per  100  gma. 
Homogeneous  mixture 

Oms.  per  100  gms. 
homogeneous  mixture 

'CgHgCOOH 

2  CH8CeH4NHg' 

X 

O 

5* 

2  CHgC^NHg' 

0.0 

I.69 

33.81 

38.59 

5.80 

4.28 

32.74 

45.59 

IO.16 

5.66 

29.51 

54.38 

14.26 

7.33 

24.87 

63.25 

19.36 

10.52 

19-17 

72.52 

24-09 

15-54 

12.34 

8l.92 

28.54 

22.57 

8.54 

86.91 

31-72 

28.74 

3-39 

93.34 

33.31 

33.45 

0.0 

97.50 

The  author  also  determined  the  distribution  ol  Propionic  Acid  between 
Water  and  a  Toluidine  at  ao°. 


Oms.  CgHgCOOH  per  100  gms.  ^ 

'Hj,0  layer(C^)  C2 


0.25 

0.92 

3.15 

4.00 

6.03 

8.H 


0.26  0.962 
1.22  0.754 
3.49  0.616 

7.12  0.562 
11.40  0.525 
16.74  0.484 


Ctas.  CgHgCOOH  per  100  gms.  <2 

'Hg0  layer  (Cj)  fi^gC^NHg  layer(cg)'  C2 

9.09  19*27  0.472 

H.36  24.84  0.457 

12.71  27.84  0.457 

13.58  29.28  O.462 

14.45  30.52  °‘47£ 

17.42  33.73  0.516 


Results  are  also  given  for  the  upper 
containing  from  30.61  to  34- 10  percent 
of  q  toluidine. 


temperatures  of  solution  of  mixtures 
Propionic  acid  and  varying  percentages 
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c3h6o2 


Distribution  of  Propionic  Acid  Bbtwibn  Watbr  and 
Pbtrolbum  Ethir  at  Room *Tbmpbratukb. 

(Oross field  end  Mlermelster,  1932.) 


cc  O.ln  NaOH  required  per  26  cc  of:  £ 

/ HgO  layer (T)  Pet.  Ether  layer(2)A  2 


1.0  0.046  21.7 

3.47  0.078  44.5 

11.1  O.168  65.9 

25.9  0.595  43.5 


cc  O.ln  NaOH  required  per  26  cc  of: 
H20  layer(l)  Pet.  Ether  layer(2) 

2.85 
7.63 
20.7 
48.5 

Oliv*  Oil 


Distribution  of  Propionic  Acid  Bbtwibn  Watbr  and 

(Bodansky ,  1928;  Bodansky  and  Meigs,  1932.) 


62.9 

100.4 

183.5 

293.5 


1 

i"  * 


22.1 

13.2 

8.87 

6.05 


Results  at  250 

Results  at  37-5° 

On.  Mols.  CgHgCOOH  per  liter 

1 

On.  Mols.  Cj>HrCOOH  per  liter 

1 

'HgO  layer ( 1 ) 

Oil  layer(2)  ' 

2 

MlgO  layer(l) 

Oil  layer(2) ' 

2 

0.0176 

0.0028 

6.28 

0.0406 

O.OO96 

4.23 

0.043 

0.0072 

5.96 

O.083O 

0.0185 

4.49 

0.087 

0.0144 

6.04 

O.1680 

0.0316 

5-32 

0.173 

0.0290 

5-97 

0.2090 

0.0430 

5.19 

0.2l8 

O.O360 

6.25 

Distribution 

of  Propionic 

Acid  Bbtwbin  Gl-ycbrol 

and  Chloroform  at 

25°. 

(Kolossopsky  and  Kulikow,  1936a.) 


Om.  Mola.  CgHpCOgH  per  liter  l  On.  Mols.  CgHRCOOH  per  liter  1 

'Olycerol  layer(l)  CHClj  layer(2)'  2  'Olyceroi.  layer(l)  CHC13  layer(2)'  ~Z 


0.348 

0.405 

0.859 

2.328 

4.022 

0.579 

0.543 

0.817 

0.665 

2.981 

4.468 

0.667 

0.793 

1.538 

0.516 

3*489 

4-455 

0.783 

1.299 

2  .‘598 

0.500 

3.545 

4.462 

0.794 

1.801 

3.489 

0.516 

Freezing-point 

data  are 

given  for: 

Propionic  Acid  ♦  Methyl  Alcohol 
"  "  ♦  "  "  HC1 

"  ♦  iso  Butyric  Acid 

"  +  n  Valeric  Acid 

"  "  ♦  iso  "  " 

*  2-  Naphthylamine 

TRI  METHYLENE  TRISULFIDE  DIOXIDE 


(Baume  and  Pamfil,  1914.) 

"  II  II 

(Timmermans ,  1934.) 


II  ll 

II  II 


(Brady  and  Truszkowski,  1924 
\Kremann,  Weber  and  Zechner,  1 


a  and  (3  C3H0OgS. 


TRI  METHYLENE  TRISULFOXIDE  a  and  6  CJLO.S. 

3  0  3 


SOLUBILITT  OF  EACI  SlPARATBLY  IN  WATBR  AT  25°. 
(Bell  and  Bennett,  1929.) 


Compound 


a  Tri  methylene  Trisulfide  Dioxide 

0  "  «  .. 

®  Tri  methylene  Trisulfoxide 

0  "  »  n 


Formula 


Ons.  Compound 
per  100  gms .  Hg0 


C3He®2^3 

C3H603S3 


1.70 

4.53 

O.I34 

1-437 


^3  ^6^3 
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LACTIC  ACID  (0  CH3CHOHCOOH. 


Distribution  Between  Water  and  Ether 

o  (Pinnow,  1915.) 

Results  at  15  . 


Gna.  Mols.  Acid  per  Liter: 

- A _ 

W 

iO  Layer  (w). 

Ether  Layer  (e) . 

e 

I  .98 

0.215 

9.19 

1 -351' 

o-i33 

10.15 

0.297 

0.0246 

12.08 

0.1448 

0.0118 

12.27 

0.0548 

0.0046 

11.88 

Results  at  27. 50. 


Gm.  Mols.  Acid  per  Liter: 

(w) 

>0  Layer  (a) , 

Ether  Layer  (e). 

(♦) 

1-354 

O.I30 

IO.42 

0.3203 

O.O278 

II.52 

01855 

O.OI56  • 

II.89 

*  F.-pt.  data  for  mixtures  of  trichlorolactic  acid  and  dimethylpyrone  are  given  by 
Kendall,  1914. 


Distribution  of  Laotic  Acid  Between  : 
Water  and  Chloroform  Water  and  Ether 


at  23°. 

( Smith, 

1922,  1921.) 

at  23°. 

( Smith, 

1921,  1922. ) 

at  2n° 

.  ( Behrens, 

1926. J 

Millimolf.  per  liter. 

Milllmols.  per  liter. 

Concentration  tn 

11,0 

CHOI, 

C, 

11,0 

(C.II5),0 

c. 

11,0 

(c,n5),o 

C, 

layer  (C,). 

layer,  (C,). 

Cl 

layer  C,). 

layer  (Cs). 

'Ci* 

layer  C,). 

layer  (C,). 

C,' 

26.9 

O.43 

0.0160 

3.95 

o.55o 

O.  1 3g 

0.0692 

o.oo56 

0.0809 

32.8 

O  60 

0 . 0 1 83 

5.95 

1 .000 

0. 1 55 

o.i485 

0.01205 

0.08 1 1 

5o .  4 

I  .OO 

0.0198 

9.35 

1.525 

0.  i63 

0.2q8 

0.02445 

0.0820 

79  <8 

*1 .80 

0 . 0226 

l5.7 

2.7 

0. 172 

28  3 

5. 1 

0.180 

Distribution  ok  Anhydride  Free  Lactic  Acid  Between  Water  and 

Ethyl  Ether  at  20 °. 

(Dletzel  and  Rosenbaum,  1927;  Dletzel  and  Schmitt;  1932.) 


dm.  Mol.  CH*CH0H$00H  per  liter  0m.  Mol.  CH^CHOHCOOH  per  liter  0m.  Mol.  CHgCHOHCOOH  per  liter 
'  HgO  layer  (CgH^gO  layer''  'HgO  layer  layer'  '  H20'  layer  fC2H5)2°  layer  ' 


0.1270 

0.0144 

0.3440 

0.1470 

0.0158 

0.3350 

0.1630 

0.0173 

0.3850 

0.2010 

0.0201 

0.4910 

0.2550 

0.0249 

0.5660 

0.3110 

0.0295 

0.6220 

0.3522 

0.0320 

0.6770 

0.3575 

0.0330(250) 

0.7500 

0.0321 ( 10°) 

0.8020 

0.0707 

0 . 0322 (  0°) 

0.8600 

0.0752 

0.0354 

0.9310 

0.0814 

0.0446 

0.985 

0.0883 

0.0504 

1.040 

0.0934 

0.0553 

1.095 

0.0985 

0.0597 

1.150 

0.1036 

0.0659 

1.205 

0.1087 

Distribution  op  Anhydride  Frbe  Lactic  Acid  Between 
0.511  Aq.  Sulfuric  Acid  and  Ethyl  Ethbr  at  20  . 

(Dletzel  and  Rosenbaum,  1927.) 


Ob.  Mol .  CH^CHOHCOOH  per  liter 

/O.BnH^O^  layer 

(CgHgJgOlayer • 

O.0684 

0.0058 

O.0881 

0.0075 

0.1029 

0.0088 

0.1260 

0.0108 

0.1580 

0 .0237 

Om.  Mol.  CH^CHOHCOOH  per  liter 
'O.bn  HgSO^  layer'  (Q,H6)gO  layer' 

0.2300  0.0199 

0.3170  0.0278 

O.404O  0.0360 

0.4900  0.0440 


dm.  Mol.  CHjjCHOHCOOH  per  liter 
'0.6n  HgS04  layer  (CgHg^O  layer 

O.6680  0.0600 

0.7550  0.0680 

0.8380  0.0758 

O.9250  0.0835 
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C3  h6  03 


Distribution  of  Anhydridb  Frbb  Lactic  Acid  Brtwbbn 
Watbr  and  Amyl  Alcohol  at  20  . 


Om.  Mol. 

(Dletzel  and 

CH^CHOHCOOH  per  liter 

Rosenbaum, 

Om.  Mol.  ( 

1927J  Dletzel  and  Schmitt,  1932. 

:h^CHOHCOOH  per  liter  Om.  Mol. 

) 

CH^CHOHCOOH  per  lltei 

'  HgO  layer 

C5HnOH  layer' 

/ HgO  layer 

C&HnOH  layer 

'  'HgO  layer 

CgHi^OH  layer 

0. 1040 

0.0490 

O.3880 

0.l6l0 

0.6800 

0.2775 

0.1330 

0.0605 

0.4250 

0.1760 

0.714 

0.3170 

O.165O 

0.0725 

O.463O 

0.1910 

0.918 

0.4110 

0.2030 

0.0875 

0.5000 

0.2060 

O.969 

0.4345 

0.2060 

0.0825 

0.5100 

0.2230 

1.020 

0.4580 

0.  2420 

0.1025 

0. 5370 

0.2210 

1.071 

0.4815 

0.2790 

0.1170 

0.5700 

0.2320 

1  . 122 

0.5050 

0.3190 

0.1330 

0.6070 

0.2480 

1.173 

0.5285 

0.3530 

0.1470 

O.643O 

0.2625 

Distribution  of  Anhydridb  Frbb  Lactic  Acid  Bbtwbbn 
0.50  Aq.  Sulfuric  Acid  and  Amyl  Alcohol  at  20°. 

(Dletzel  and  Rosenbaum,  1927.) 


3m.  Mol.  CHgCHOHCOOH  per  liter  On.  Mol.  CHgCHOHCOOH  per  liter  Om.  Mol.  CHgCHOHCOOH  per  liter 


5n  HgS04  layer 

C6Hu0H  layer' 

'0.6n  HgS04  layer 

CBHnOH  layer 

w  0.5n  HgS04  layer 

C6Hu0H  lay 

0.0410 

0.0190 

0.2530 

0.1100 

0.4940 

0.2100 

0.0705 

0.0320 

O.289O 

0.1250 

O.5260 

0.2235 

0.1000 

0.0455 

0.3230 

0.1390 

0. 5640 

0.2450 

0.1240 

0.0560 

O.3560 

0.1525 

0.5950 

0.2520 

0.1490 

0.0680 

0.3905 

0.1675 

O.631O 

0.2660 

O.183O 

0.0825 

O.4260 

0.1825 

0 . 6640 

0 . 2800 

0.2170 

0.0950 

0.4580 

0.1950 

0 . 6980 

0 . 2940 

The  authors  also  give  similar  results  for  the  distribution  of  commercial 
Lactic  Acid  containing  30%  Lactyl  Lactic  Acid,[CH,.CH(OH) .COOCH(CH-) .COOH], 
between  Water  and  Amyl  Alcohol  at  20°. 


Distribution  of  Lactic  Acid  Bbtwbbn  Watbr  and  Iso  Amyl  Alcohol  at  250. 

(Kolossowsky  and  Bekturow,  1936;  Kolossowsky ,  Kulikov*  and  Bekturow,  1936.) 


Om.  Mols. 

CHj,CHOH£OOH  per  liter 

1 

HgO  layer(l) 

iso  C6Hn0H  layer (2)' 

2 

O.152 

0.058 

2.62 

0.358 

0.145 

2.47 

O.526 

0.221 

2.38 

O.8006 

0.358 

2.24 

1-350 

O.656 

2.06 

Gm.  Mols. 

CHjjCHOljjCOOH  per  liter 

1 

HgO  layer(l) 

Iso  C5Hn0H  layer(2) 

v  2 

1.750 

O.884 

1.98 

2.760 

I.616 

1-71 

3.2l8 

2.051 

1-57 

3.919 

2.974 

1.32 

4.178 

3-477 

1.20 

Distribution  of  Lactic  Acid  Bbtwbbn  Watbr  and  Ortho  Toluidinb  at  30 

(Angelescu,  1927.) 


Oms.  CH^CHOHCOQH  per  100  ,4ms. 

lftyer(l)  2  layer(2)' 


1 

2 


Oms'.  CH^CHOHCOOH  per  1QQ  gms. 
layer(l)  2  CH^eH4NH2  laYer(2) 


3.86 

6-95 

9.78 

12.17 

0.65 

1-31 

2.27 

5-94 

5.30 

4.31 

15.6l 

16.65 

16.78 

6.41 

9.14 

10.68 

3.47 

3.51 

16.83 

11.23 

Magnesium  LACTATE  Mg(CH_CH0HC00),.2*H  0. 

c  2 


1 

2 

2-43 

I.82 

1-57 

1.50 


100  cc  95%  Ethyl  Alcohol  dissolve 


0.0204  gm.  Mg ( CHjCHOHCOO I  at  23. 250. 

(McDermott,  1940.“) 


c3h6o3 
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HYDANTOIC  ACID  NHgCONHCHgCOOH. 

Solubility  op  Hydantoic  Acid  in  Sitiral  Solvihts  at  as0. 

(McMeeKln,  Cohn  and  Hear*.  loSfl. ) 


Solvent 


d.  Of  Ora.  Mol.  CjHgOgHg 
sat.  sol.  per  liter  sat.  aol. 


8olvent 


d.  of  Om.  Mol.  CgHgO^g 
sat.  sol.  per  liter  sat.  sol. 


Water 

Fortnamide 

Methanol 

Acetone 


1 .0112 
1.15405 
0.791)8 
0.78566 


0.329  90  Wt.  %  Ethanolo. 82887 
0.837  100  "  "  0.7865 
0.0797  Butanol  0.80674 
0.00248 


0.710 

0.0242 

0.00643 


Solubility  op  Hydantoic  Acid  in  Aqueous  Ethyl  Alcohol  at  250. 

(McMeeKln,  Cohn  and  Weare,  1936.) 


Vol.  Percent 

d.  of 

Gkn.  Mols  • 

Vol.  Percent 

d.  of 

Ora.  Mols. 

CgHgOH  In  Aq. 

sat. 

C3HC°3N2 

CgHgOH  In  Aq. 

sat. 

C3H8°3N2 

Solvent 

sol. 

per  liter 

8olvent 

sol. 

per  liter 

0.0 

1  .0112 

0.329 

60.0 

0.9166 

0.211 

20.0 

0.9835 

0.272 

80.0 

0 .8619 

0.124 

40.0 

0.9575 

O.246 

100.0 

O.7865 

0.0242 

TRI  METHYLENE  TRI  NITRAMINE 


(CHgN)3(N0g)3. 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 


Solubility  op  Tri  Mithylbnb  Tri  Nitramini  in  Several 
Solvents,  Each  Siparatily. 

(UroansKl  and  KwlatKowsKl,  1933.) 

Ons.  (CHgNMNO-)-  per  100  «ras.  sat.  sol.  In: 

- SgHgOH  iso  igHj’oH  (CH3)2c6  c^cooCgHg 

4. 18 


CCl. 


^  WV 


0.140 

0.180 

0.235 

0.325 

0.480 

0.735 

1.060 


1.250(0)0.880 


0.020 
0.023 

0.026 
0.040 
0.060 
0.110 
0.210 

0 . 320  ■*- 

i.i8o(d)o.5oo  — 

0.850  — 

1.325  ~ 

1 . 900  — 

2.990  — 

3.870(f)  — 


0.040 

0.070 

0.105 

0.155 

0.335 

0.370 

0.575 


5.38 
6.81 

8.38 
10.34 
12.80 
15.27(b)  — 


0.050 

0.055 

0.075 

0.090(a) 
—  0 


—  0 


.005 

.007 

.015 


0.020 
0.045 
0.055 
0.085 
0.115 
0.195 
0.300 
0.400 ( 


0.016 
0.018 
0.020 
0.025 
0.050 
0.085 
0.125 
0.210 
e  )o  .295 
0.465 
0.640 
0.980 


(a)  34 


°;  (b)  58°;  (c)  64.5°; 


78.1°;  <e)  79-5°;  (*)  i3i. 6C 


r.sss :::  £!“:?rSMS- 

°Tetryll*°n  Dinitrobenzene,  Diphenyl  amine,  p  Nitro  anisole,  N.tro 
naphthalene  and  p  Nitra  toluene. 
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c3h7 


PROPYL  CHLORIDE,  Bromide,  etc. 

Solubility  in  Water. 

(Rex.  1906.I 


Propyl  Compound. 

CH3CH2CH,C1  (normal) 

CHjCHjCHjBr  “ 

CHjCHjCHjI 

(CH8)2CHC1  (iso) 
(CH3)2CHBr  “ 
(CH3)2CHI  “ 


Grams  P.  Compound  per  100  Gms  HjO  at: 


o°. 

IOe. 

0.376 

O  323 

0  298 

0  263 

0114 

0  103 

0  440 

o-363 

0.418 

0  365 

0167 

0.143 

20°. 

3°*. 

0.272 

.0  277 

0.245 

0.247 

O.  107 

0.103 

0-305 

0  304 

0.318 

O.318 

0.140 

0.134 

PROPYL  ACETATE,  BROMIDE,  CHLORIDE,  etc. 

Solubility  of  Each  Separately  in  Water.  ( Fuhner,  1934.) 

The  determinations  were  made  simply  by  measuring  from  a  buret  the  quantity 
of  each  compound  just  sufficient  to  saturated  a  given  amount  of  water  after  thorough 
shaking.  High  accuracy  is  not  claimed  for  the  results. 


Compound.  Formula. 

n  Propyl  Acetate .  CH;jCOO.CH3CH2CH.> 


Iso 


Iso 

Iso 


0  Butyrate. 
»  Benzene.. 
»  Bromide. 
»  » 

»  Chloride. 
»  » 

»  Iodide... 


CH3COO(CH3)1CH 

C3H7COO.C3H7 

CH3(CII2),.C,H5 

CH3CH2CH,Br 

(CH3)iCHBr 

CH3CH2CH,C1 

(CH3)2CHCI 

ch3ch1ch1i 


Gms.  cmpd. 

t*.  per  100  gms.  sat.  sol. 

20  I.89 

20  5.09 

17  O.I62 

1 5  0 . 006 

19.5  0*226 

18.  0.286 

12.5  0.232 

12.5  0.342 

20  O.087 


PROPYL  BROMIDE 

100  gms.  H20  dissolve  0.231  gms.  a  Propyl  Bromide  at  30°. 

100  gms.  HgO  dissolve  0;  104  gm.  a  Propyl  Iodide  at  30  °,  (Gross  and 
Saylor,  1931 J 


Freezing-Point  data  are  given  for: 

A  Propyl  Bromide  ♦  Ethyl  Bromide 
"  "  ♦  iso  Butyl  Bromide 

PROPYL  AMINES 


(Sapgir ,  1929.) 
(Timmermans,  1934.) 


Freezing-point  data  for  mixtures  of  propylamine  and  water,  isopropylamine 
and  water  and  for  dipropylamine  and  water  are  given  by  Pickering  (1893). 


Distribution  of  Propylamines  between  Water  and  Toluene. 

(Moore  and  Winmill,  191a.) 


Results  at  180. 


Amine. 


Propylamine 

<< 

Dipropylamine 


Gm.  Ec 
Amine 
Liter  ol 
Laye 


o.o<; 
o.og 
0.0} 
0.0) 

Tripropylamine  o.oc 


Partition 

Coef. 

5-434 
5-439 
0.1185 
o.  1188 
0.003 


Results  at  250. 
Gm.  Equiv. 

Amine  per 
Liter  of  Aq. 

Layer. 


Results  at  32.35*. 

Gm.  Equiv. 

Amine  per  Partition 

Liter  of  Aq.  Coef, 
Layer. 


o. 03837 
O.O43OO 
0.0722 
0.0681 


Partition 

Coef. 

4. 47° 
4-47° 
0.0769 
0.0771 


0.0602 
0.0578 
o .01168 
0.01199 


3  -311 
3-317 
0.05802 

°-°5795 


c3h70 
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PROPYLAMINE  HYDROCHLORIDE  a  NHV(C,H;).HC1. 

IOO  gms.  H20  dissplve  278.2  grns.  NH2(C3H7).HC1  at  250.  *  (Peddle  and  Turner,  1913.) 
IOO  gms.  CHClj  dissolve  5*26  gms.  NH^(CsH7).HCl  at  25°*  (Peddle  and  Turner,  1913.) 

DiPROPYL  AMINE  HYDROCHLORIDE  NH(C3H7)2.HC1. 

IOO  gms.  H20  dissolve  165.3  gms.  NH(C3H7)2.HC1  at  250.  (Peddleand Turner,  1913.) 
IOO  gms.  CHC13  dissolve  47.24  gms.  NH(C3H7)2.HC1  at  250.  (Peddle  and  Tumef,  1913.) 


PROPION  AMIDE  CH3CH2C0NH2. 

Critical  Solution  Tbmpbraturbs  of 

Mixture  of  Propionamide  and: 

p  Chloro  nitro  benzene 
Methyl  benzene 
p  Methyl  acetophenone 
Benzyl  acetate 
Ethyl  benzoate 
Geraniol 

i  Amyl  valerianate 
Eugenol  methyl  ether 


Propionamidb  and  Otrbr  Compounds. 


Critical  solution 


Foraula 

Temperature 

Authority 

CeH4Cl02N 

66.5 

(Lecat , 

1929- • 

about 

57 

(  " 

1927a) 

^9^1o9 

50  ( ? ) 

(  " 

"  ) 

CqH .  »o2 

about 

50 

l  " 

1928. ) 

c6h  8o6c2h5 

about 

65 

(  " 

II 

H10u18n 

about 

55 

(  " 

1929. ) 

^i0n20n 

Cj  jH^O 

about 

70 

55 

(  " 

(  " 

1927a) 
1928. ) 

ALLYLAMINE  CH,  :  CH.CH,.NHt. 

Distribution  between  Water  and  Xylene  at  25®. 

Gm,  mols.  Allylamine  per  liter  H20  layer .  i.85 

„  »  Xylene  layer .  o.35 


(Smith,  1921-1922.) 

3.3o  6.5o 

o,55  i.3o 


ALANINE  (ol  AminoprOpionic  Acid)  CH3CH(NHt) COOH. 


Solubility  of  d  Alanine  and  of  dl  Alanine  in  Water  at  Different 


Results  for: 


d  Alanine. 

t°. 

Gms.  d  Alanine  per 

100  Gms.  HjO. 

0 

12.99 

17 

I5I7 

30 

17-39 

45 

20.55 

Temperatures. 
(Pellini  and  Coppola,  1913  ) 

d  —  l  Alanine. 

Gms.  d  —  l  Alanine  per 
100  Gms.  HjO. 

12.89 
14  -95 

17.72 

21.58 


Mixtures  d  1  Alanine. 
Gms.  per  100  Gms.  H»0. 
d  Alanine.  I  Alanine. 

13.27  401 

I4.5  4-1 

17.05  4-99 
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Solubility  of  d  Alanine  and  of  dl  Alanine, Each  Separately, in 
Water  at  Different  Tbmperatorbs. 

(Dalton  and  8chmldt,  1933.) 


The  following  results  were  derived  from  equations  based  in  each  case 
upon  18  very  careful  solubility  determinations  at  9  different  temperatures 

between  0  and  65°.  .  . 

Results  are  also  given  fof  the  densities  at  35  of  solutions  of  &  Alanine 
varying  from  0.89  to  14.38  perceht  and  for  dl  Alanine  varying  from  1.1  to 
15.0  percent.  The  following  results  in  parentheses  are  those  of  Dunn,  Ross 

and  Read,  1933* 


0 

Oms.  per 

100  inis.  HgO 

ro 

Oms.  per 

100  4ms.  Ho0 

-Vv  .  £ - . 

t 

'  <1  Alanine 

dl  Alanine  V 

'd  Alanine 

dl  Alanine  ' 

0 

12.73 

12.1l(l2.1l) 

40 

19.57 

20.29 

5 

13.43 

12.91 

45 

20.65 

21.64 

10 

14.17 

13.78 

50 

21.79 

23. 09(23.48) 

15 

14.96 

14.69 

55 

22.99 

24.63 

20 

15.78 

15.67 

60 

24.26 

26.27 

25 

16.65 

l6.72( 16.58) 

65 

25.60 

28.02 

30 

17-57 

17.88 

70 

27.02 

29.90 

35 

18.54 

19.02 

75 

28.51 

31.89(32.18) 

100 

37.30 

44.04(43.2) 

ALANINE  (o'  Aminopropionic  Acid) 

CHjCH(NHj)  COOH. 

Phenyl  ALANINE  (j3  Phenyl  a  Aminopropionic  Acid)  C6Cs.CIl2.CH(I\lf2)COOII . 


Solubility  of  d.  1.  Alanine  and  of  d.  1.  Phenylalanine  in 
Water  and  in  Aqueous  Salt  Solutions  at  21°.  ( Pfeiffer  and  Angern,  1924.) 

The  saturated  solutions  in  water  were  prepared  by  continuous  agitation  at 
constant  temperature  for  3  days.  The  filtered  solution  was  analyzed  by  the 
Sorensen  method  of  titration,  in  which  formaldehyde  is  added  and  the  resulting 
methylene  aminoacid  titrated  with  sodium  hydroxide,  using  phenolphthalein 
as  indicator.  The  solubility  in  salt  solutions  was  determined  by  adding  the  amount 
of  salt  to  5.0  cc.  of  the  saturated  solution  in  water  necessary  to  yield  0.02  molecular 
concentration,  and  continuing  the  agitation  for  another  3  days.  The  resulting 
precipitate  of  amino  acid  was  filtered,  dried  at  I20-i3o°  and  its  weight  (after 
correction  for  inorganic  salts  by  ashing)  subtracted  from  the  aminoacid  originally 
present  in  the  water.  J 


Results  for  Alanine. 

.Gms. 
Alanine 
per  100  ec 


Solvent.  Mit.  sol. 

Water . . .  13.87 


Aq.0.02  molecular  CH3COOK.  12. 12 
»  (Nllt)jS04.  n.  08 


Results  for  Phenylalanine 

Gms. 

Pbenylalanln 


Solvent 

Water . 

Aq.0.02  molecular  CIljCOOK 

»  NaCI . 

“  (NH4)3so*. 


per  100  cc. 
sat.  sol. 

i-49 

1.24 

1 .20 
o.5() 


ALANINE  (a  Aminopropionic  Acid)  CH3CH(NH2)COOH. 


e 


Solubility  in  Mixtures  of  Alcohol  and  Water  at  250. 

(Holleman  and  Antusch,  1894.) 


Vol.% 

Alcohol. 


O 


5 

10 

*5 

20 

25 

31 


Gms  per 
100  Gms. 

Sp.  Gr.  of 

Solvent 

Solutions. 

16.47 

I  0421 

M  37 

I  03II 

12.43 

I  0280 

10  49 

I  OIOI 

8.48 

O  9984 

7. 11 

O  9886 

5  53 

O  9761 

Vol.% 

Alcohol. 

Gms.  per 
100  Gms. 
Solvent. 

Sp.  Gr.  of 
Solutions. 

35 

4  91 

O  9670 

40 

3  89 

0  9577 

5o 

2  .38 

0  9355 

60 

*■57 

0  9102 

70 

0.85 

0  8836 

80 

o-37 

0  8556 
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The  following  additional  results  at  250  are  given  by  Cohn,  McMeekin, 
Edsall  and  Weare,  1934. 


Wt.  Percent  CgHgOH 

d.  of 

On.  Mol 8 •  CgHj 

In  Aqueous  Solvent 

sat.  sol. 

per  liter 

0.0 

1.0432 

I.660 

S.o 

1 .0320 

1.460 

10.0 

1.0211 

1.250 

Solubility  dp  dl  Alanini  in  Aqubous  Solutions  of  Ethyl 
Alcohol  at  Sbvbbal  Tkmpbraturks. 

(Dunn  and  Ross,  1938. ) 


Vol.  Percent 

d.  of 

Oms.  C^H^OgN 

Vol.  Percent 

d.  of 

Oms.  CgH^gN 

t0 

CgHgOH  lln 

sat. 

per  100  gms. 

t° 

CgHgOH  In 

sat. 

per  100  gms. 

• 

Aq.  Solvent 

sol. 

Solvent 

Aq.  8olvent 

sol. 

Solvent 

0 

24.93 

0.979 

3.84 

45.16 

25.28 

O.989 

10.6 

II 

50.10 

0.934 

I.16 

44.96 

50.10 

O.928 

4.25 

II 

74.50 

0.880 

0.305 

44.98 

74.20 

O.856 

0.949 

II 

95.14 

0.817 

O.O167 

45.19 

95.14 

0.794 

0.0545 

24.97 

24.93 

O.984 

7-09 

64.96 

24-93 

0.994 

15.9 

II 

50.10 

0.929 

2.52 

It 

50.10 

0.922 

6 . 68 

II 

74.20 

0.868 

0.573 

II 

74-20 

0.847 

0.847 

25.09 

95-14 

0.807 

0.0329 

64.15 

95.09 

O.780 

0.780 

Distribution  of  dl-ALiNiNB  Betwbbn  Watbr  and  Butyl  Alcohol  at  250. 

(England  and  Cohn,  1935.) 


Om.  MolS.  Cg&jOgN 

per  liter 

(g) 

'  HgO  layer  (l) 

alcohol  layer  (6)1* 

(1) 

0.174 

0.0041 

0.0237 

0.454 

0.0090 

0.0198 

O.769 

O.O163 

0.0212 

1.316  ( sat . ) 

0.0198 

0.0150 

100  gms .  Pyridine  dissolve  0.16  gm.  Alanine  at  20  250.  (Dehn,  1917.) 


0  ALANINE  NHgCHgCH2C00H. 

Solubility  of  0  Alaninb  in  Aqurous  Solutions  of  Ethyl  Alcohol  at  25 


(Mctteelcln, 

Cohn  and  Weare,  1936.) 

Wt.  percent 
CgHgOH  IN  Aq. 
Solvent 

d.  of 

sat. 

sol. 

On.  Mols* 

per  liter 

Wt.  Percent 
CgHgOH  In  Aq. 
Solvent 

d.  of 

sat. 

sol. 

Om.  Mols. 

C3W 

per  liter 

o.o(=  HgO) 

5-0 

10.0 

20.0 

40.0 

1.1581 

1.1509 

1 . 1416 
1.1361 
1.0520 

6.123 

5.827 

5.620 

5.180 

3.531 

60.0 

70.0 

80.0 

90.0 

100.0 

0.9596 

0.9086 

O.8638 

0.8271 

O.7856 

1 . 687 

0.814 

0.242 

O.O382 

O.OO189 
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,  ,  .  COOH 
SARCOSINE  (N-Methyl  glycine)  CH;  ^jHCHj 


or 


COO 

13  CHjNHjCHs 

IOO  cc.  sat.  solution  of  sarcosine  in  water  contain  42.82  gms.  of  the  compound 
at  20°.‘ 

IOO  cc.  sat.  solution  of  sarcosine  in  aqueous  0.02  molecular  CH3  CO  OK  solution 
contain  36.47  gm.  of  the  compound  at  202.  (See  Alanine,  p.  I  99  for  de  ai  s  as 
to  the  manner  in  which  the  determinations  were  made.)  (Pfeiffer  *md  Ang.rn,  1924.) 

Freezing-point  data  for  mixtures  of  sarcosine  anhydride  and  veronal  are  given 
by  Pfeiffer  and  Angern,  1926. 


Freezing-point  data  are  given  for  mixtures  of  Sarcosine  Anhydride^ 
(CH_N  CHgCOlO,  and  each  of  the  following  compounds:  See  also  p.  43o 


q  Amino  benzoic  acid(3) 
p  "  "  ( 1 ) 

"  "  "  "  methyl  ester(3) 

6  Amino,  3.4  dimethyl  azobenzene ( 4) 
Anisic  acid(4) 

Anthranilic  ac id I x ) ( 3 ) 

BarbitaKa) 

Barbituric  acid(6) 

Benzoic  acid<4) ( 7 ) 

Carbazole! 3) 

Chloral  hydrate! 5 1 
Cholesterol ( 5) 

p  Dimethyl  amino  benzoic  acid! 3) 

A  Dimethyl  indole(3) 
p  Iodo  biphenyl (9) 

Di  phenyl  amine(2>(3) 

Indole! 3) 

Mannite! 5) 

Menthol! 2) 

2  Methoxy  benzoic  acid(4) 
ot  Methyl  indole(3)  (8) 

B  Methyl  indole! 3 ) 


Methyl  amino  benzoic  acid<3) 

U  Methyl  phenyl  voluntallsl 
a  Methyl  veronal (6) 

2-Napht hylamine ( 3 ) 

Oxindole! 3) 

Oxybenzoic  acid<4) 

Phenobarbital  (Luminal) (6) 
a  Phenyl  urethan (5) 
a  Phenyl  voluntal(s) 
a  Phenyl  veronal (6) 

2  Phenylene  diamine<3) 

Dl  "  "  (3) 

Skatol! 1 ) 
p  Toluyl  acid<4) 

2. 3., 5  Trimethyl  pyurol  carbonic 
acid  ethyl  ester<3) 

P»P'p"  Tri  nitro  tri  methyl 
methane(2) 

Tri  phenyl  methane(2) 

Urethan! 5) 

Veronal  (c-Diethyl  barbituric 
acid! 2) 


(1)  Pfeiffer  and  Angern,  1925;-  (2)  Pfeiffer  and  Angern,  1926; 

(3)  Pfeiffer,  Angern  and  Wang,  1927;  (4)  Pfeiffer,  Angern,  Wang,’Seydel 
and  Quehl,  1930;  (5)  Pfeiffer  and  Seidel,  1928;  (6)  Pfeiffer  and  Seydel 
1928a,  (7)  Hammick  and  Howard,  1932;  (8)  Miers  and  Isaac,  1930 ;  (9) 
Pfeiffer,  Schmitz  and  Inoue,  1929. 


LACTAMIDE  (d)  and  (1)  CH,CH0HC0NHo . 

•5  Z 

Freezing-point  data  are  given  by  Timmermans,  van  Lancker  and  Jaffe 
1939.  for  the  following  mixtures: 


(d)  lactamide  ♦  (1)  lactamide;  (d)  lactamide  +  dichloro 
(dl  lactamide  +M) dichloro  succinic  acid;  (d)  lactamide  + 
glycolic  acid;  11)  lactamide  ♦  d  phenyl  glycolic  acid 


succinic  acid; 
d  phenyl 


c3h?o2 


202 


URETHAN  (Ethyl  Carbamate)  NH5.CO*.CsH5. 

Solubility  of  Urethan  in  Several  Solvents. 
(Spetyers,  1902) 


Solubility  in  Water.  Solubility  in  Methyl  Alcohol. 


Wl.  of 

Mols. 

NH,.CO.C,ns  Nil 

Gms. 

[,.CO.C,Hs 

wt.  or 

Mols. 

NHj.CO.CoH 

Gms. 

NH,  OO  Ojllj 

1  CO. 

sat.  sol. 

per  100  mols.  pei 

sal.  sol. 

•  100  gms. 

n,o. 

i  cc. 
sat.  sol. 

per  100  m»ls. 
sat.  sol. 

per  100  gms. 
OH,  Oil. 

0. 

1  .023 

3.6l 

i8.5 

0,956 

3 1 . 1 8 

126 

TO 

6.00 

3i  .0 

o-977 

4i  .0 

190 

1 3, 

1 5 . 00 

loo 

0.989 

47-5 

240 

20, 

1.060 

3i  .0 

240 

1 .000 

54.5 

33o 

35. 

. .  1.073 

5o.o 

48o 

1  .oi3 

62.5 

5oo 

3o, 

1.078 

65.o 

1370 

1.024 

72.0 

85o 

4o 

77.0  Ca., 

2200 

1 .045 

89.0 

2250 

Solubility  in 

Ethyl  Alcohol 

Solubility  in 

Propyl  Alcohol. 

Wt.  of 

Mols. 

Gms. 

Mols. 

Gms. 

NH,.CO.CsH»  NH».CO.C,H5 

Wt.  of 

Nir2.CO.C,H5 

NH,.CO.C,Hj 

1  ce. 

per  (00  mols.  per  100  gms. 

1  CC. 

per  IOO  mols. 

per  100  gms. 

to  • 

sal.  sol. 

sat.  sol. 

c,h5oh. 

sat.  sol. 

sat.  sol. 

C,  H,OH. 

0, 

. .  O.891 

23.91 

76 

0.880 

19.48 

35 

ro 

36.o 

120 

0 . 906 

3i  .0 

66 

1 5 

43.o 

i5o 

0.923 

4o.o 

io5 

20 

5o  0 

200 

0.942 

5i  .0 

i5o 

25 

. .  0.985 

59 .0 

280 

0.963 

60.0 

220 

3o 

70.0 

43o 

0.983 

68.0 

317 

4o 

88.0 

i3oo 

I  .025 

85.o 

820 

Solubility  in  Chloroform 

Gms. 

Solubility 

in  Toluene 

Gms. 

W  t.  of  1  cc. 

Mols.  NH,.COCsHs 

M1,C0C,IIS 

Mol 

s.  Nil, .00.0,11, 

NH,.OO.CfM, 

per  100  mols. 

per  100  gms. 

Wl.  of  1  cc.  per  IOO  mols. 

per  too  gins. 

t*. 

sal.  sol. 

sat.  sol. 

cnci3. 

sat.  sol. 

sat.  soL 

06 

0. 

27.56 

28.4 

0.887 

1.77 

i-7 

10. 

.  ..  1.340 

4i 

53 

O.874 

5.0 

6 

i5. 

46 

65 

0.875 

10.0 

10 

20. 

....  1 .280 

53 

85 

o.883 

16.0 

18 

25  . 

60 

1 17 

0.902 

25.0 

45 

3o. 

67 

162 

0.927 

44.0 

95 

4o. 

80 

282 

o.995 

85.o 

620 

ioo  gms.  quinoline  dissolve  9.73  +  gms.  Urethan  at  20-25°.  (Pucher  and  Dehn,  1921.) 

100  gms.  sat.  solution  of  Methyl  Urethan  in  Water  contain  about 
69.0  gms.  NHj.CO.CH3  at  i5°.5. 

100  gins.  sat.  solution  of  Propyl  Urethan  in  Water  contain  about 
7,7  gms.  NH2.CO.C3H7  at  l5°.5.  (FOtinor,  1924.) 


IOO  gms.  sat.  solution  of  Ethvl  Urethan  in  Water  contain  48  gms. 
NH2C00C2H5  at  15. 5°.  (Fuhner,  1924.) 

Fbbbzing-points  of  Mixtcrbs  of  Urbthan  and  Watbr. 

(Chadwell  and  Polltl.  1938.) 


t°  of 
freezing 

Gin •  Mols*  NHgCOOCgHg 
per  1000  gms.  HgO 

Sol  Id 

Phase 

of  Om.  Mols.  NHgCOOCgHg 

freezing  per  1000  gms.  HgO 

-O.4642 

-O.6863 

-O.8426 

-1 . 1885 

0.2568 

0 . 3840 

0.4766 

0.6895 

Ice 

II 

II 

II 

-1.7176 

-1.8122 

-1.9444 

-2.6887<Eutec 

1.0377 

1 . 1320 
1.1935 

. 11.7609 

Solid 

Phase 


Ice 

II 


"  +NH2C00C2H5 
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Solubility  of  Urethan  in  Aqoeoos  Salt  Solutions  at  25  • 

(Palltzsch,  1929.) 


In  aqueous  solutions  of: 

Sodium  Chloride 


Potassium  Chloride 


0m.  Mols.  NaCl  per 
liter  aq.  solvent 

0.0  (=  Hp0) 
2.20 
3*21 


Oms.  NHgCOOCgHg  per 
liter  sat.  sol. 

875. 

217-8 

51.9 


Ora.  Mols.  KC1  per 
liter  aq.  solvent 

0.0  (=  H20) 

2.20 

3-84 


Oms.  NHgCOOCgHg  per 
liter  sat.  sol. 

875-0 

275-6 

39-7 


100  gms.  sat.  solution  in  liquid  C02  contain  4  gms.  urethan  at  the  critical  tem¬ 
perature,  23. 50;  at  30.50  the  mixture  separates  with  two  layers.  (Buchner,  1903-06.) 

100  gms.  pyridine  dissolve  21.32  gms.  urethan  at  20-25°.  (Dehn,  1917.) 

100  gms.  aq.  50%  pyridine  dissolve  101.1  gms.  urethan  at  20-25°.  “ 


Solubility  of  Urethan  Derivatives  in  Water. 
(Odaira,  1915.) 


Name. 

Detonal  (Diethyl  Aceturethan) 
Epronal  (Ethylpropyl  Aceturethan) 
Dipronal  (Dipropyl  Aceturethan) 
Probnal  (Propylbutyl  Aceturethan) 
Dibnal  (Dibutyl  Aceturethan) 
Oenanthyl  Urethan 
«  Isoamyl  Urethan 
a  Bromethyl  Propyl  Aceturea 


Formula. 

(C,HO,CH.CO.NH.CO.OC,H, 

(C2H,)(C,H7)CH.CO.NH.CO.OC,H, 

(C,H7)CH.CO.NH.CO.OC,H, 

(C,H7)(C,H,)CH.CO.NH.CO.OC2H, 

(C,H,)2CH.CO.NH.CO.OC2H, 

CH,(CHj),CO.NH.CO.OCjH, 

(QHsbCH.NH.CO.OQH, 

(C,H,)(C,H7)CBr.CO.NH.CO.NH, 


t°. 

Gms.  Cmpd. 
per  100  Gms. 
H20. 

cold 

0.526 

0.143 

20 

0.040 

20 

00 

S>8 

d  0 

. . . 

0.021 

20 

0.410 

20 

0.041 

Distribution  of  Urethan  Derivatives  between  Water  and  Olive  Oil. 


Name. 


Formula. 


Ethyl  Urethan 
Methyl  Urethan 
Aceturethan 
Epronal 

Detonal 

Veronal  (diethylbar- 
bituric  acid) 


NH,COOC2H» 

NHjCOOCII, 

CHjCONH.COOC2Hs 

(QHOtC^lCH.CO.NH.CO.OQH, 

(C2H6)2CH.CO.NH.CO.OC2Hs 


CO(NHCO)2C.(C2H,), 


(>)  Baum,  1899;  H.  von  Meyer,  1909. 


ord. 

ord. 

17-20 

<< 

'■  ! 
■'  { 


Gms.  Cmpd.  per 
100  cc. 


h2o 

Olive  Oil 

Layer. 

Layer. 

4-52 

0.615 

7 -50 

0.275 

2  94 

0.389 

0.076 

0-257 

0.122 

0.  213 

0.326 

0-549 

0. 180 

0.020 

0.  268 

0032 

Dist.  Ratio 
Conc-pH 
Conc.H.,0 

0.136(1) 

0.037(1) 

0.132(2) 

3-3  (2) 
1.8(2) 
17(2) 
o. 11 (2) 
0.12(2) 


(2)  Odaira,  1913. 


c3h7o2 
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Freezing-point  data  are  given  for  Urethan  + 


Acetic  Acid(ai) 

Mono  chloro  acetic  acid(2i) 

Di  "  "  "  (21) 

Tri  "  '•  "  (nKai) 

Acetanilide! 4) 

Antipyrine! 1 ) (2) (3) 

4-di  methyl  amino  antipyrine( 1 ) 
Antipyrine  +  Phenacetine(s) 

"  +  Urea( 5) ( 7 ) 

"  +  Menthol(s) 

Benzene! 13) (14) (15) (19) (20) 
Benzoic  acid! 17) 

Camphor! 9 ) 

Di  phenyl  amine! 10) ( 14) ( 15) 

Di  nitro  benzene! 18) 

p  Nitroso  toluene(8) 


Erythritol (22) 

Guiacoll 16) 

Menthol(2) (3) 
Naphthalene! 12) 
a  Nitro  naphthalene(8) 
p  Nitro  anisoletis) 
Phenacetine! 3)!  11) 

"  + Urea! 5) 

Phenol (23) 

Phenol  +  Urea! 6) 
Pyramidon! 1 ) 

Resorcinol! 3) 

Salicylic  acid  +  Urea(6) 
Salol! 3) 

Sarcosine  anhydride! 1) 
Urea! 2) (3) 


p  nitro  toluene  (8) 

(1)  Pfeiffer  and  Seydel,  1928;  (2)  Adamanis,  1933;  (3)  Hrynokowski  and 
Adamanis,  1933;  (4)  Hrynakowski  and  Adamanis,  1933a;  (5*  Hrynakowski,  1934; 
(6)  Hrynakowski  and  Szmyt,  1935a;  (7)  Hrynakowski  and  Adamanis,  193SJ 
(8)  Mascarelli,  1908;  (9)  Migliacci  and  Calo,  1927;  (10)  Angelletti,  1928; 
(11)  Kitran,  1924;  (12)  Vasilev,  1917;  (13)  Puschin,  1925;  I14)  Puschin, 

;  (15)  Puschin  and  Grebenschikov,  1913;  ( 16 )  Puschin  and  Vaic,  1926; 
Puschin  and  Wilowitsch,  1925;  (18)  Puschin  and  Fioletova,  1922; 
Puschin  and  Glagoleva,  1914;  l 20)  Puschin  and  Mazarovich,  1914; 
Puschin  and  Rikovsky,  1932;  (22)  Puschin  and  Dezelic,  1932; 

Mascarelli  and  Pestaklozza,  1908,  1909* 


1929 
(17) 
( 19) 
( 21 ) 
(23) 


3  PhosphonoPROPIONIC  ACID  HCOO  C2H*.HO(OH)2(m.  pt.  =  178°). 

100  ems.  sat.  Sol.  in  water  contain  39.7  gms.  of  the  compd.  at  0°  and  48.8  gms.  at  20°. 

6  (Nvlen,  1926. ) 


dl  SERINE 


CHg0HCH(NHg)C00H. 


Solubility  of  Sbrine  in  Watbr. 

(Dalton  and  Schmidt,  1936.) 

The  results  of  32  determinations  at  temperatures  between  0-62°  were 
used  for  calculating  the  solubility  equation  and  from  this  the  following 
values  for  5°  intervals  were  obtained.  The  values  above  70  are  not 
considered  as  accurate  as  those  for  the  lower  temperatures.  De“Slty 
determinations  of  several  dilute  aqueous  solutions  at  25  are  also  given. 


0  C3H7°3N 

1  par  100  gms.  Hg0 

0  2.204 

5  2.620 

10  3-103 

15  3.658 

20  4.295 

25  5.023 


30 

35 

40 

45 

50 

55 


Oms.  Cjj^OjN 
per  100  gms.  Hg0 

5.852 

6.787 

7.842 

9.024 

10.34 

II.80 


Oms. 


w 


60 

65 

70 

75 

100 


per  100  gms.  Hg0 

13.41 
15*  18 
17-11 
19.21 
32.24 


100  cc  of  Acetic  acid  dissolve  0.088  gm.  dl  Serine  at  18  , 
(v.  Przylecki  and  Kasprzyk-Czarykowska,  1938. 
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C3H7O3 


SERINE  CHg0HCH(NHg)C00H. 


Solubility 

of  dl  Sbrin*  in  Aquious 

(Dunn  and  Ross 

0 

Wt.  %  CgHgOH 

d.  of 

0ms.  CgR^OgN  per 

C° 

In  aq.  solvent 

sat.  sol. 

100  gms.  solvent 

0 

20.32 

0.975 

0.530 

it 

42.53 

0.938 

O.146 

it 

67.37 

0.882 

0.0304 

11 

92.61 

O.818 

0.0008 

25 

20.32 

0.970 

1.54 

11 

42.53 

0.923 

O.461 

11 

67.27 

O.869 

O.084O 

11 

9a.6l 

O.806 

0.0028 

Solutions  op  Ethyl  Alcohol. 

1036. ) 


t° 

Wt.  %  CgHgOH 

In  aq.  solvent 

d.  of 

sat.  sol. 

Qms.  CgH^gN 
100  gms.  solv 

45 

20. 32 

O.968 

3*14 

II 

43.53 

0.913 

O.985 

II 

66.94 

0.857 

O.185 

II 

92.61 

0.793 

0.0058 

65 

20.32 

0.974 

5.99 

II 

42.53 

0.909 

1.88 

II 

67.37 

0.844 

0.318 

II 

92.6l 

O.783 

0.0152 

PROPYL  ALCOHOL  C,H7OH. 

Freezing-point  data  for  mixtures  of  propyl  alcohol  and  water  are  given  by 

Pickering  (1893;.  ...» 

Results  for  mixtures  of  isopropyl  alcohol  and  water  are  given  by  Dreyer  (1913) 

100  gms.  sat.  solution  of  propyl  alcohol  in  liquid  carbon  dioxide  contain  36.5 
gms.  CjH7OH  at  —  240  and  57.5  gms.  at  —  30°.  (Buchner,  1905-06.) 


Miscibility  of  Propyl  Alcohol  with  Mixtures  of  Chloroform  and 

Water  at  o°. 

(Bonner,  1910.) 

Se6  Notes,  pp.  45  and  i76 

Composition  of  Homogeneous  Mixtures.  Composition  of  Homogeneous  Mixtures. 


r' 

Gms.  CHC1,. 

A— 

Gms.  H.O. 

Gms. 

C,H7OH. 

Sp.  Gr.  of 
Mixture. 

r 

Gms.  CHClj. 

A — 

Gms.  HjO. 

Gms. 

C,H7OH. 

Sp.  Gr.  of 

Mixture. 

0.977 

O.O23 

O.304 

1.28 

0.500 

O.50 

1-34 

O.97 

0.926 

O.O74 

O.63I 

I  13 

°-394 

O.606 

I  .32 

O.98 

0.90 

O.  IO 

O.76 

I  .  II 

0.293 

O.707 

*1-235 

O.96 

0.80 

0.20 

I  .06 

I  .04 

0.194 

O.806 

O.996 

o-95 

0.70 

O.3O 

I  .20 

I  .OI 

0.097 

O.903 

O.672 

0.97 

0.60 

O.4O 

I.30 

O.98 

0.030 

O.97 

o-39 

0.97 

Miscibility  of  Propyl  Alcohol  at  o°  with  Mixtures  of* 


Carbon  Tetrachloride  and  Water. 

(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


Gms.  CCI4. 

Gms.  HjO. 

Gms. 

CjHjOH. 

Sp.  Gr.  of 
Mixture. 

o-975 

O.O25 

O  317 

1-31 

0.931 

O.069 

0-536 

I. 17 

0.90 

O.  IO 

065 

I.  14 

0.80 

O.  20 

O.949 

I.07 

0. 70 

0.30 

1 .  12 

1.02 

0.60 

O.4O 

I  .  20 

O.99 

0.499 

O.  501 

1-234 

O.98 

0.40 

0.60 

!I95 

O.97 

0.30 

O.70 

!13 

O.96 

0.25 

0-75 

1.06 

0.194 

O.806 

0.912 

O.96 

0. 100 

O.90 

0.68 

O.96 

►H 

O 

d 

O.987 

0-354 

O.96 

Ethyl  Bromide  and  Water. 

(Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


Gms. 

QH,Br. 

Gms.  HjO. 

Gms. 

C.HjOH, 

Sp.  Gr.  0? 
Mixture. 

O.941 

O.O39 

O.367 

1 .21 

O.912 

O.088 

0615 

1. 11 

O.90 

O 

M 

6 

O.64 

1 . 10 

O.80 

O.  20 

O.85 

105 

O.70 

0.30 

I 

1.02 

O.60 

O.40 

I.09 

1 

O.491 

O.5O9 

I  .  I24 

0.98 

O.40 

0.60 

I .  IO 

0.97 

030 

O.  70 

O.90 

0.96 

O.  20 

O.80 

O.81 

0.96 

O.  14 

0.86 

O.671 

0.96 

O.  IO 

C 

0.90 

O.56 

0.97 

O.O23 

0.977 

O.  227 

0.99 

C3H  80 , 
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Miscibility  of  Propyl  Alcohol  at  o°  with  Mixtures  of 


Bromotoluene  and  Water.  (Bonner.  1910.) 

Composition  of  Homogeneous  Mixtures 
- - - - 


Gms. 

C,H4CH3Br. 


Gms.  H20. 


Gms. 

CjH7OH. 


Sp.  Gr.  of 
Mixture. 


0.983 

0.017 

0.909 

0.091 

0.90 

0. 10 

9. So 

0.  20 

0.  70 

0.30 

0.60 

0.40 

0.  50 

0.  50 

0.40 

0.60 

0.30 

0.  70 

0.  20 

0.80 

0. 10 

O.yO 

0.021 

O.979 

O.  186  1 . 29 

O.56  I. II 

O.58  I. II 

O.87  I.05 

I.05  1.02 

I. 15  I 

I. 19  O.97 

I. 19  O.97 

I.09  O.95 

0.93  o  95 

0.71  0.96 

0.457  0.98 


O.968 

0.032 

O.90 

O.  IO 

O.80 

O.  20 

O.  70 

O.3O 

O.60 

O.4O 

O.  50 

O.50 

O.40 

O.60 

O.30 

O.  70 

=0.25 

o-75 

O.  20 

0.80 

O 

M 

O 

0.90 

O.OI3 

0.987 

0.252 

1.23 

0.52 

1 .11 

0. 78 

1.03 

0.96 

1 .01 

1.07 

0.99 

1  13 

0.97 

1  13 

0.96 

1.03 

o-9S 

0.97 

>  •  •  * 

0.90 

0.94 

0. 72 

o-95 

0.424 

0.96 

Bromobenzene  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 

t  ~  '  - - - 


Gms.  CeH6Br.  Gms.  H20. 


Gms. 

C,H70H. 


Sp.  Gr.  of 
Mixture. 


See  Notes,  pp.  45  and  176 


Distribution  of  Propyl  Alcohol  between  Water  and  Cotton-seed 

Oil  at  250. 

(Wroth  and  Reid,  1916.) 


Gms.  C3H7OH  per  100  cc. 

Ratio. 

Gms.  C3H,OH  per  100  cc.: 

Ratio. 

Oil  Layer. 

HjO  Layer. 

Oil  Layer. 

H20  Layer. 

1-447 

8.  1 1 2 

5.60 

I.516 

IO.07 

6.64 

1-475 

8.897 

6. 10 

1-576 

IO.49 

6.65 

1-503 

9.809 

6-53 

I.694 

IO.4I 

6.14 

Data  for 

systems  composed"  of  normal  propyl  alcohol, 

water  and 

various  in- 

organic  salts  are  given  by  Timmermans,  1907. 


Equilibrium  in  the  System  Iso  Propyl  Alcohol,  Benzbne  and  Water  at  190. 

(Perrakls,  1925.) 


The  amount  of  water  required  to  produce  clouding  in  various  mixtures  of 
alcohol  and  benzene  was 


iso  propyl 

Gms.  CjH70H  per 

100  gms.  CjjR^OH  + 

CqHq  Mixture 

13-22 

19.46 

24.60 

28.20 

30.96 

32.31 


Gms.  HgO  to  cause 
clouding  In 
100  gms.  of  Mixture 

0.8897 

1.6493 

2.3165 

2.9408 

3.5283 

4-1593 


determined . 

Gms.  OjRjOH  per 
100  gms.  C3H70H  + 
C6H6  Mixture 

33.53 

34.84 

36.10 

37-43 

43.6l 


Gms.  HgO  to  cause 
clouding  In 
100  gms.  of  Mixture 

4.7646 

5.338i 

5.8770 

6.4164 

9.2394 
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C  3  H  8  0  | 


Equilibrium  in  thb  System  Normal  Peopti  Alcohol, 

Iso  Amtl  Alcohol  and  Watee  at  as0. 

(Coull  and  Hope,  1936. J 

The  binodal  curve  was  determined  by  titrating  aoo  cc  mixtures  of  normal 
propyl  and  iso  amyl  alcohol  with  water  to  first  appearance  of  turbidity. 


Vol.  percent  composition  of  Vol.  percent  composition  of 

the  homogeneous  mixtures  the  homogeneous  mixtures 


r  Iso  Amyl 

Alcohol 

n  Propyl 

Alcohol 

Water 

/  Iso  Amyl 

Alcohol 

n  F^ropyl 
Alcohol 

Water 

93-32 

0.0 

6.68 

25.10 

46.59 

28.31 

89.9O 

2.30 

9.22 

19-80 

46.21 

33-99 

86.83 

4-57 

8.60 

13*77 

41.32 

44.91 

8l.37 

9-04 

9.59 

8.60 

34.40 

57.00 

71.10 

17.78 

11.12 

4.08 

23.98 

71-99 

60.84 

26.08 

13.08 

2.53 

19.49 

77.98 

50.63 

33.76 

15.61 

2.2  5 

14.66 

83.09 

45.47 

37.21 

17.32 

2.29 

9.77 

87.94 

40.40 

40.40 

19.20 

2.44 

4  •  88 

92.68 

35.02 

30.17 

42.8l 

45.26 

22.17 

24.57 

3.10 

0.0 

96.90 

The  authors  also  determined  the  densities  and  refractive  indices  of 
various  mixtures  of  the  three  liquids.  From  the  latter  values  a  dia¬ 
gram  was  constructed  showing  the  location  of  the  tie  lines  connecting 
the  compositions  of  layers  in  contact  with  each  other. 


Equilibrium  in  the  System  Iso  Propyl  Alcohol,  Benzene  and  Water  at  25°. 

(Olsen  and  Washburn,  1935.) 


The  binodal  curve  was  determined  by  the  titration  method. 
«Uso  given  for  the  refractive  indices,  relative  viscosities 
of  the  homogeneous  mixtures. 


Results  are 
and  densities 


Oms.  per  100  gras,  homogeneous  mixture 
/  1  Propyl  ale.  iy)  ' 


d.  of 
mixture 


Ctas.  per  100  gms.  homogeneous  mixture 

■■ -  «A- 


ceHe 


1  Propyl  ale. 


h2o 


d.  of 
mixture 


0.0  0.07  0.8733 

13.20  0.06  0.8594 

17.22  0.72  — 

28.54  2.83  0.8467 

37.95  4.24  0.8392 

46.00  9.46  0.8405 

50.28  14.42  0.8442 

51.00  19.59  0.8516 

In  order  to  locate  the  tie  lines 
into  two  layers  and  the  alcohol  in 
meter.  These  results 
the  alcohol  between 
contact 


27.17 

51.36 

21.47 

0.8543 

23.63 

50.42 

25.95 

0.86l9 

17.59 

48.16 

34.25 

0.8771 

8.71 

41.79 

49.50 

O.9084 

6.25 

39.11 

54.64 

O.9165 

2.21 

32.51 

65.28 

0.9386 

0.80 

25.16 

74.04 

0-9571 

0.15 

0.0 

99.85 

0-9974 

mix  lures  were  prepared  which  separatee 
_  v  J  each  of  these  determined  by  the  refrar 

w  ? _rmi 1 drawiDg  a  diagram  showing  distribution  ol 
with  each  other.  6ne’  the  composition  of  the  layers  in 


99-93 

87.74 

82.06 

68.63 

57.8i 

44.55 

35.30 

29.40 


Reciprocal  Solubility  op  Propyl  Alcohol  and  Brnzbnb. 

(Wleth,  1029. ) 


t° 

Vft.  * 

,0 

Wt*  *  C6H8 

In  sat.  sol. 

t 

In  sat.  sol 

-9 

33-7 

-1.2 

59-4 

-4.4 

45-1 

-0.3 

64.7 

-3.6 

48.1 

♦0.8 

71 .8 

-2.3 

53.6 

Freezing-point  data  for  mixtures  of  Propyl  Alcohol  and  Acetic  Acid  are 
given  by  Pickering,  1893. 

METHYLAL  HCH(OCH3)i. 

RECiPRodAL  Solubility  of  Methylal  and  Water.  (Bourgom.  1084.) 


The  methylal  was  purified  by  distilling  over  sodium.  It  had  a  b.  pt.  of  i4a°.3 
at  760  mm. 

The  determinations  were  made  by  the  freezing-point  method  asid  by  the  synthetic 


method. 

t* 

Gms.  HCH(OCH,), 

t* 

Gms.  HCttlOCU,), 

t"  Of 

Gras.  HCH  (OCH,), 
per  too  gms.  sat.  sol. 

of  f.  pt. 

per  100  gras,  sat.  sol. 

of  f.  pt. 

pet  100  gms.  sat.  sol 

homogeneity. 

—  1.35. . 

...  5.26  - 

—  IO.78. . 

.  .  33.6o 

148.9,, 

—2 . 77 . . 

—  II.Odr.pt.)  34.4 

1 54-0.  • 

. . .  4<>j  16 

— 3.3i. . 

...  11.79 

—  I I .O. . . 

159.8. . 

. ..  5o,46 

— 3.54. . 

»  ... 

42.98 

159.9. . 

5o.64 

— 4.54 • • 

, . . .  15.73 

»  ... 

54.17 

l6o.2. . 

—4.98. . 

—  17 . 44 

»  ...  . 

l60.3. . 

— 5.79. . 

—  19.15 

» 

. .  85.58 

160.2. . 

— 6.38. . 

»  ... 

95.72 

l5g.5. . 

— 7.54. ■ 

. . . .  23.12 

—  II  (tr.  pt.i 

. .  97.5 

157.5.  . 

. ..  72.45 

— 8. 10. . 

—  12.8. . . 

. .  97.53 

Ib4.5 . . 

. . .  86.90 

— 8.60. , 

. ...  25.52 

— ■  i5.5. . . 

•  •  97-9 

55.0. . 

...  91.08 

—9.80 .  29  •  98 

The  two  liquid  layers  in 

—  I04.8(ra.  pt).)  100.00 

contact  at  160  were  found  to  have  respectively  v 

Lower  layer  (aqueous),  dxt- 
Upper  layer  (methylal),  dlt ■ 

=  0.98427  and  contains  3a. 3  gms. 
=  0.87636  »  q5.7 

HCH  (OCH 

» 

*)s  P"  >oo, gms 
)  sat.  sol. 

Freezing-point  data  are  given  for  mixtures  of: 

Methylal  ♦  Carbon  Disulfide  (Sapgir,  1939- * 

+  Ethylal  "  "  . 

+  Ethyl  Ether  (Timmermans,  1934.) 


propylamine  ch,.ch,.ch,.nh,.  .  •. 

The  solubility  of  propylamine  in  water  at 

method  using  an  indifferent  gas,  9  _  ^  expressed  in  terms  of  the 

absorption  coefficient  0  (see  p.  37  )  and  k 0  -  333  wnen  express  (Doyer  i89o) 

Ostwald  solubility  expression. 


DIMETHYL  UREA  s,  and  as  C^NgO. 

Freezing-point  data  for  mixtures  of  dimethyl  urea  and  phenol  are  given 
by  Kremann,  19*0. 
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c3h8o. 


ETHYL  UREA  NH2C0NHC2H6. 

100  gms .  abs.  Ethyl  Alcohol  dissolve  79-95  gms.  C3HeN20  at  20-25°. 

"  "  Quinoline  "  1,13  „  „ 

-  "  ♦  Alcohol  "  5.5i 

(Pucher  and  Dehn,  1921.) 

6  METHOXY  ETHANOL  (Methyl  Cellosolve)  CH30CH2CH20H. 

The  critical  solution  temperature  of  mixtures  of  £  Methoxy  Ethanol 
and^n  Heptane  is  47.5?  (Cornish,  Archibald,  Murphy  and  Evans,  1934.) 

These  authors  also  give  similar  results  for  mixtures  of  0  Methoxy 
Ethanol  and  i  Octane. 

GLYCEROL  CH2 OH . CH  OH .  CH,  OH. 

Reciprocal  Solubility  of  Glycerol  and  Water.  Determined  by  the 
Freezing-Point  Method.  (Lane,  1925.) 


t"  of  f.  pi. 

Gins.  C,  II-  iOU'3 
per  100  gms.  sat.  sol. 

Gms.  GjIIs(OII', 

t'off.pl.  per  100  gms.  sat.  sol. 

t“  of  f.pl. 

Gms.  Gj  II5  (OH), 
per  too  gms.  sat.  sol. 

—  0.6. . . 

d 

co 

1 

5o.o 

—45.5... 

—  1.6... 

.  .  10. O 

— 28.2 . 

55.0 

-44.5.. . 

...  67.3 

—  3.i... 

-3'..: . 

60.0 

—38.9. . . 

...  70.0 

-  4-8... 

— 41 .5 . 

64.o 

—29.8. . . 

—  7  •  0 . . . 

— 42.5 . 

64.7 

-T-20.3. . . 

—  9-5... 

— 43.0 . 

65.o 

— 10.9. . . 

85.o 

— 12.2. . . 

...  35.o 

-44.5 . 

65.6 

—  1.6... 

90.0 

— 15.4- • - 

44 . 7  «•••••  • 

66.0 

-+-  7*7*  •  • 

— 18.8. . . 

....  45.o 

^46.5(E'ieci. 

66.7 

17.0... 

The  temperatures  given  as 

the  freezing-points  were 

those  at 

which  crystals 

appeared  and  continued  to  grow.  On  account  of  the  tendency  of  glycerol  to 
supercool,  seeding  was  required  to  obtain  true  freezing-points  of  all  the  more  concen¬ 
trated  solutions,  beginning  at  the  eutectic  point. 

Data  for  this  system  are  also  given  by  Pushin  and  Glagoleva,  1922,  but  their 
results  agree  with  those  of  Lane  only  in  the  region  of  the  higher  concentrations 
of  glycerol.  They  report  the  eutectic  at  —  3i°  and  20  mol.  per  cent  (==  57.62  wt. 
per  cent)  glycerol,  and  their  other  points  are  evidently  incorrect. 

Reciprocal  Solubility  of  Glycerol  and  Pyrocatechol. 

(  Parvatiker  and  Me  Ewen,  1924.  ) 

t"  of  miscibility. . .  1S3*.  1*2*.  ,02.*”.  m  ,  m 

Wt.o/0  pyrocatechol....  79.37  63.71  48.68  44-42  35.3  9,0.05 


Reciprocal  Solubility  of  Glycerol  and  Guabacol.  [Me  Ewen,  1923.) 
This  system  gives  a  solubility  curve  which  is  a  complete  circle. 


t"  of  solution 

No  separation  between: 

per 

Gms.  Guaicol 
too  gms.  mixture. 

35 

73.5 

O 

and  80 
»  46.6.. 

2.8. 57 
.  31.88 

80. 1 

»  42.2. . 

.  38.82 

80.4 

•>  4 1  •  8 . . 

39.04 

82.6 

»'  I0.7*., 

.  46.18 

83.4* 

»  39.8*. 

.  54-56 

83.5* 

•»  39 . 5 . . 

•  59.87 

indicates 

t”  of 

solution 

Gins.  Guaicol 

No  separation 

between  : 

per  too  gms.  mixture 

0 

O 

oc 

-- 

b 

* 

an 

d  39.9. 

83.o* 

» 

39.9. 

.  Si-93 

79-5 

» 

42.0. 

72.9 

>1 

47.o. 

67.0 

» 

5 1 . 5 . 

.  74./2 

66 . 0 

» 

>2 . 5 . 

35.0 

I) 

90.0. 

^3H8^3 


210 


Reciprocal  Solubility  of  Glycerol  and 


Salicylaldehyde. 


(Me  Ewen,  1923.) 


t*  of  solution. 

91.5.. 

148.5. . 
1 65.(5. . 

170.5. . 

176.5. . 


Gms.  Salicylaldehyde 
per  100  gms.  mixture. 

5.36 
...  i8.3g 

...  26.54 

...  41.82 

...  48.32 


Gins.  Salicylaldehyde 
t“  of  solution.  per  *100  gms.  mixture. 

176.6 . .  .  .  .  52.22 

176.5  .  58.67 

170.5  .  77.02 

143.5  .  gi.38 

106.5  .  95.60 


Reciprocal  Solubility  of  Glycerol  and  :  (Parvatiker  and  Me  Ewen,  1924.) 
o  Toluidine.  in  Toluidine. 


t”  of 

Gms.  0  CsU,CIIa.NH.. 

t°  of 

Gins,  in  C0U,CH3,NH, 

t“  of 

Gms.  in  C6H4CHj.NH.. 

miscibility. 

per  100  gms.  mixture. 

miscibiliiy. 

per  100  gms.  mixture. 

miscibility. 

per  too  gms.  mixture. 

IOO. ..  . 

89... 

.  83.2.3 

33.4. 

....  83.62 

i3o. .  . . 

102... 

.  79-23 

7.8.. 

....  66.04 

i5o. . . . 

1 1 3 . 5 . 

OC 

to 

t> 

7.0.  . 

....  62.86 

i54-  • • . 

_  63.28 

1 19.4. 

6.7.. 

_  48.80 

I54-4-. 

120.5. 

.  58.68 

8.2.. 

i54.... 

120.2. 

9.2.. 

1 53 . . . . 

....  40.97 

119.5. 

.  45.68 

l4.2.. 

i5o. . .  . 

117.5. 

.  36.87 

16.8. . 

....  18.72 

1 37 . . .  . 

.  20.96 

88.5. 

23.0. . 

-  13.99 

99-2. • 

upper 

half  of  circle 

lower 

half  of  circle 

Critical  Solution  Tbmpbratores  of  Miiturbs  of 
Glycbrol  and  Othbr  Solvents. 

(Lecac,  1930.) 

Critical  Wt.  Percent 

System  Solution  Temp.  Glycerol  In  mixture 


Glycerol  +  Ethyl  phenyl  acetate 
"  +  Ethyl  salicylate 

"  +  Bornyl  acetate 

"  +  i  Butyl  benzoate 

"  ♦  q  " 

"  +  Eugenol 

"  +  Methyl  Salicylate 

»  +  q  Nitro  toluene 


8l 

7.0 

>  226 

10.0 

200 

9.0 

230 

14-0 

242 

17.0 

l66 

14-0 

170 

7-5 

193 

8.0 

220 

17.0 

100  gms.  liquid  Carbon  Dioxide  dissolve  less  than  0.05  gm.  glycerol, 

^Freezing-point  data  are  given  by  Puschin  and  Dezelic  1932,  for 
mixtures  of  Glycerol  and  Oleic,  Palmitic  and  Stearic  Acids. 


TRI  METHYL  AMINE  (CH3)3N. 


Freezing-point  data  for  mixtures  of  tri  methyl  amine  and  water  are 
given  by  Pickering,  1893- 
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Solubility  of  Trimethyl  Amine  in  Vxiyous  Solvents  at  250. 

(v.  Halban,  1913.) 

The  measurements  were  made  according  to  the  dynamic  method  in  the  form 
developed  by  R.  Abegg  and  his  collaborators  (Gaus,  1900;  Abegg  and  Riesenfeld, 
1902).  The  calculations  of  the  partial  pressures  of  the  trimethylamine  were  made 
according  to  the  Abegg  and  Riesenfeld  method. 


E  =  calc,  partial  pressure  of  (CH3)jN  above  a  1  normal  solution,  based  on 
Henry’s  Law. 


X  =  solubility,  i.e..  the  quotient  of  the  concentration  in  the  solution  and  in  the 

,  mols.  (CHj)jN  per  liter  X  RT  X  760 

gas  phase:  X  =  — -r-j — - - - c  ,^u  ,  ,  RT  X  760  =  18,590. 

6  K  partial  pressure  of  (CH3)3N  in  mm.  Hg 


Solvent. 

E. 

X. 

Solvent. 

E. 

X. 

Methyl  Ale. 

26.1 

711 

Acetophenone  321 

57-9 

Ethyl  “ 

39-5 

47i 

Ether 

349 

53-3 

Propyl  “ 

39-4 

472 

Acetonitrile 

292 

63-7 

Amyl  “ 

48.3 

385 

Nitromethane 

329 

56.5 

Benzyl  “ 

14.2 

1308 

0  Nitrotoluene 

340 

54-7 

Acetone  “  : 

>43 

76.7 

Nitrobenzene 

350 

53-i 

Solvent.  E. 

Ethyl  Acetate  220 

Ethyl  Benzoate  244 

Chloroform  31. 1 

a  Bromnaphthalene4c>9 
Hexane  248 

Benzene  172 


x. 

84-5 

76.2 

598 

47 

75 

109 


Two  determinations  are  also  given  for  triethyl  amine: 


X25  in  hexane  =  2160.  in  nitromethane  =  400. 


Distbibution  of  Trimethyl  Amine  at  25°  Between  :  (Smith,  1921.  1922.) 


Water  and  Chloroform. 

Mi  Illinois.  (CH,),N 
per  liter  of 


H,0. 

cnci, 

c. 

layer  (C,). 

layer  (0,). 

c,' 

o.3o 

O  .  70 

2.33 

0.60 

i  .5o 

2. 5o 

1  .o5 

2.90 

2.62 

4-85 

14.95 

3.o8 

Water  and  Ether. 

Milltmols. 
per  liter  of 


n,o 

C, 

layer  (C,l. 

layer  (C,). 

C,’ 

O.80O 

1.2125 

0.660 

i .  i6z5 

1.775 

0.655 

1  •  7"5 

2.65 

0.67 

3.00 

4.45 

0.675 

6. 3o 

8.90 

0.707 

Water  and  Xylene. 

Milltmols.  (CH,),N 
per  liter  of 


II.O 

C.H,(CH,)t 

C, 

layer  (C,). 

layer  (Ct). 

C,' 

2 .  1 3 

I  .OO 

0.47 

2.775 

I  .  225 

0.442 

6-97 

3.o3 

0.435 

14.22 

5.78 

0.407 

Distribution  of  Tri  Mbthyl  Aminb  Brtwbbn  Watbr  and  Tolubnb. 

(Moore  and  Wimnlll,  1918.) 


to  EQulv.  (CHgJjN  per  liter 

of  aq.  layer 


Disc. 
Coef . 


18 

II 

25 

II 

37.35 

II 


0.0688 

0.0791 

O.0677 

O.0641 

O.I182 

O.I248 


3.297 

3.290 

2.291 

2.297 
I.815 
1.820 


andloluenflt  $  £  ”’ethyl  an,ine  betwee" 

Sek»U,  1899,  and  Danusch  and  81VeD  by  Hantzsch  a0<i 
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TRI  METHYL  AMINE 


Distribution 

of  Tri 

Mbthyl  Aminb 

AT  25°  BbTWBBN: 

(Herz  and  Stanner,  1927 

.) 

Water  and  Benzene 

Water  and  Toluene 

Ora.  Hols • 

(CH^^N  per  liter 

2 

On.  Hols. 

(CH^^N  per  liter 

2 

'  Hg0  layer(l) 

CgHg  layer(2)' 

1 

'  Hgi)  layer(l) 

CgHgCHjj  layer(2)' 

T 

O.I485 

0.0701 

0.472 

0.0767 

O.O367 

0.478 

0.2722 

0.1278 

0.470 

0.1775 

0.0775 

0.437 

0.5299 

0.2474 

O.467 

0.2652 

0.1163 

0.438 

O.6392 

0.3052 

0.477 

0.3570 

0.1530 

0.429 

O.7876 

0.3773 

0.477 

0.5222 

0.2223 

O.426 

0.6385 

O.2693 

0.422 

Water  and  m  Xylol 

Water  and  Ethyl  Benzene 

Gra.  Hols. 

(CHayj  per  liter 

2 

On.  Hols. 

(CHg^N  per  liter 

2 

'HgO  layer(l) 

a  cch4(ch3)2(8)^ 

1 

'HgO  layer(l) 

*8H6C2H6  layer(2)' 

1 

0.1352 

0.0546 

0.404 

0.1478 

O.0546 

0.370 

0.2503 

0.0909 

0.363 

O.2164 

O.083I 

O.384 

O.3667 

0.1333 

O.364 

O.2885 

0.1049 

0 . 364 

0.4879 

0.1727 

0.354 

O.3672 

0.1333 

0.363 

The  authors  also  give  a  series  of  determinations  of  the  distribution 
of  trimethyl  amine  between  aqueous  solutions  of  various  salts  and  ben¬ 
zene  at  25°.  The  results  in  general  show  that  less  amine  enters  the 
aqueous  layer  in  presence  of  the  salts,  thus  corresponding  to  a  salting 
out  effect.  Chlorides  have  the  greatest  effect,  bromides  next  and 
iodides  least. 


TRI  METHYL  AMINE  CHLOROPLATINATE  (CHg)  SN.  HgPtClfl  . 

Solubility  of  Tri  Mbthyl  Aminb  Chloroplatinatb  in  Aqubous  Ethyl  Alcohol. 

( Bertheaume,  1910.) 


Concentration  of  °*3-  «WH2PtC16 

Aqueoue  Alcohol  100  80lvent 


6o° 

70° 

8o° 

90° 

100° 


0.766 

0.391 

0.243 

0.070 

O.OO36 


213 


c3H 


9 


Di  METHYL  AMINE  Acid  Phthalate. 


Tri  METHYL  AMINE  Acid  Phthalate. 

Distribution  of  Each  Separately  at  23°  Between  Acetone  and  Glycerol. 

(Smith,  1921,  1922.) 

Note.  — “  The  acid  phthalate  salts  were  made  by  mixing  standardized  solutions 
of  phthalic  acid,  on  the  one  hand,  and  the  desired  amine  on  the  other,  in  the  propor¬ 
tion  of  two  to  one.  It  was  assumed  that  the  remaining  titratable  hydrogen 
of  the  phthalic  acid  represents  one  molecule  of  the  amine  acid  salt. 


Results  for  Dimethyl  Amine 
Acid  Phthalate. 

Mllllmola.  acid  Phthalate 
per  liter  of 


Acetone 

Glycerol 

A 

layer  (A). 

layer  (G). 

6' 

0.6200 

3.725 

0.168 

O.812.5 

5.4875 

0.148 

1  .OO 

7.80 

0. 128 

i  .3o 

10.875 

0.119 

1 .70 

14.75 

0. 1  n 

Results  for  Trimethyl  Amine 
Acid  Phthalate. 

Millimole,  acid  Phthalate 
per  liter  of 


Acetone 

Glycerol 

A 

layer  |A). 

layer  (g). 

T,‘ 

O.70 

4-20 

0. 167 

O.90 

5.65 

°.  i5q 

i  .  5o 

,io.35 

0.  «45 

1.95 

i3.55 

o.i44 

PROPYL  AMINE  C3H7.NH,. 


Distribution  of  Propyl  Amine  Between  Water  and 

(Smith.  1921,  1922.  ) 

Millimole.  C>I1,.NH,  per  liter  of  C, 

HjOlayentt).  X  y  1  en"(M  a  y  er ( C, b 

2.45  O.60  0.245 

4- 80  i.3o  0.270 

7-75  a.25  0.290 


Xylene  at  25°. 


SULFONIUM  PERCHLORATES 

Solubility  in  Water. 

(Hofmann,  Heboid  and  Quoos,  1911-12.) 


Name. 


Formula.  t#. 


Trimethyl 
Ethyl  dimethyl 
Propyl  “ 
n  Butyl  “ 

Ethylene  dimiethyl 
Vinyl  dimethyl 
Trimethylene  dimethyl 


Sulfine  Perchlorate 

U 


V 

(i 


(CHj),SC104  16.5 

QH.fCHJjSClO,  15.9 
CjH7(CHj),SC1C>4  15 
C.H.fCHJjSCIO,  15 
QH^C^SCIOJ,  18 
C,H,.S(CH1),.C104  18 
C,H«:(C,H«SC104)1  18 


Per  100  Gms.  H,0. 

Gm.  Mols. 

**=  Gms. 

O.0784 

13.84 

O. II91 

22.31 

O.0590 

12.04 

O . 0607 

13-24 

O.O423 

14-86 

O.0731 

13-75 

O . 0402 

14.68 

INDOL  (Tetraiodopyrrol )  C4HI4NH. 

Solubility  of  Indol  in  Sbvbral  Solvbnts. 

(U.S.p.  VIII;  Vulplus,  1893.) 


Solvent 

Water 

c° 

0n8‘  C4HI4*W  Per 

100  gms.  solvent 

Alcohol 

25 

O.O204 

Ethyl  Ether 

25 

•11.1 

Chloroform 

25 

66.6 

25 

0.95 

c4h203 
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MALEIC  ANHYDRIDE  C4H,03 

IOO  cc.  xylene  dissolve  i6.3a  gras,  maleic  anhydride  at  290.7. 

100  cc.  coal  tar  heavy  solvent  dissolve  9.04  gras,  maleic  anhydride  at  290.7. 

MALEIC  DIAMIDE  C.  H,  0; (NH2).  ( WeJS8  “4  D0W"3’  » 

IOO  cc.  H,  0  dissolve  0.248  gm.  maleic  diamide  at  5o°.  ( viseur,  im. ) 


Freezing-point  data  for  mixtures  of  maleic  anhydride 
anhydride  are  given  by  Grimm,  Gunther  and  Titus,  1931. 


and  succiniic 


ALLOX  A  NE  pCONHCOCOgO. 


100  cc  IfeO  dissolve  about  0.08  gm.  alloxane 

10  cc  cold  sat.  aq.  solution  of  Mg(Cl04)2  dissolve  about  0.3  gm. 
alloxane.  (Duclaux  and  Durand-Gasselin ,  1938.) 


DICYANO  ETHANE  CgH4(CN)g. 

Freezing-point  data  for  mixtures  1.1. 2. 2  dicyano  ethane  and  each  of 
the  following  compounds  are  given  by  Timmermans  and  Mme.  Vesselovsky, 
1931:  Carbon  tetrachloride,  ethane  tetra  ethyl  carboxylate,  ethane 
tetra  methyl  carboxylate,  ethyl  succinate,  methyl  succinate  1.2  dichloro 
ethane  and  tetra  chloroethane. 


SUCCINIC  NITRILE  (Ethylene  Cyanide)  CNCH2CH2CN. 

The  solubility  of  succinic  nitrile  in  water  and  also  in  .aqueous  sodium  chloride 
solutions  at  various  temperatures  has  been  determined  by  Schreinemakers  (1897), 
and  the  results  presented  in  terms  of  mols.  of  nitrile  per  100  mols.  of  nitrile  +  H20. 
The  following  calculations  of  these  results  to  gram  quantities  was  made  by 
Rothmund.  (Landolt  and  Bornstein’s,  “Tabellen  ”  1906.) 

Gms.  CNCH2CH2CN  per  100  Gms.  Gms.  CNCH2CH2CN  per  100  Gms. 

t°.  , - - - * - „  t°.  , - * — — - * 


Aq.  Layer. 

Nitrile  Layer. 

Aq.  Layer. 

Nitrile  Layer. 

18.5 

IO.  2 

92 

53-5  33-2 

66.4 

20 

II 

9i-5 

55  40-3 

62.8 

39 

.  .  . 

85.2 

55.4  crit.  temp. 

51 

45 

22 

. . . 

Very  complete  data  for  the  system  succinic  acid  nitrile,  ethyl  alcohol  and 
water,  determined  by  the  synthetic  sealed-tube  method,  are  given  by  Schreine¬ 
makers  (1898c).  Results  for  the  system  succinic  acid  nitrile,  cane  sugar  and 
water  are  given  by  Timmermans  (1907). 


Data  for  the  system  ethyl  ether,  succinic  acid  nitrile  and  water  are  given 
by  Schreinemakers,  1898. 


Distribution  of  Ethylene  Cyanide  Bbtwben  Water  and  Chloroform. 

(Hantzsch  and  Vagt,  1901.) 


t°. 


o 

10 

20 


Additional  data  for  the 
bution  are  also  given. 


Gm.  Mols.  C2H,(CN)2  per  Liter. 

Aq.  Layer,  C\.  CHCI3  Layer,  c2. 
0.0786  0.0464 

0.0787  0.0463 

0.0791  O.0459 

influence  of  KOH,  KC1  and 


Ratio,  — 

Cj. 

1.69 

1 . 70 
1  •  7  2 

HC1  on  the  above  distri- 
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BARBITURIC  ACID  pCONHCOCH^O. 

Freezing-point  data  are  given  by  Hammick  and  Hanson,  1933»  f°r  mixtures 
of  barbituric  acid  and  antipyrine  and  for  barbituric  acid  and  sarcosine 
anhydride. 

SUCCINCHLORIMIDE  [CHgC0]  2NC1 . 

Solubility  of  Succinchlorimide  in  Several  Solvents  at  20°. 

(  (Wood,  1930.) 

The  recrystallized  sample  of  m.  pt.  146-7°  was  stirred  30  minutes  with 
each  solvent,  the  solution  filtered  and  titrated  with  0.1  n  sodium  thio¬ 
sulfate. 


Solvent 


Gms.  C4H4C10gN 
per  100  gms.  sat.  sol. 


Solvent 


Oms.  C’4H4C10gN 
per  100  gms.  sat.  sol. 


Carbon  Tetrachloride  0.09 
Eucalyptol  0.16 
q  Amyl  alcohol  0.22 
Glycerol  0.33 
Xylol  0.76 
Ethanol  (95%)  0.98 
Toluene  1.10 


THIOPHENE  C„H„S. 

4  4 


Water 
Benzene 
'  Methanol 
Chloroform 
Glacial  acetic  acid 
s  Dichloro  ethane 
s  Tetra  chloro  ethane 
Acetone 


1.25 

1.70 

1.73 

3*77 

4.8l 

5.4i 

6.63 

9-71 


f0r  mixtures  of  thiophene  and  benzene  are  given 
by  Tsakalotos  and  Guye,  1910  K 

FUMARIC  ACID  C00H.CH:CHC00H. 

MALEIC  ACID  C00H.CH:CHC00H. 

Solubility  of  Each  Separately  in  Water. 

(Lange  and  Sinks,  1930.) 

8o°^r“  between  °° and 

C  =  0.645  t  +  28.2  and  from  40°  to  8o°  C  =  0  492  °  1°  4°° 

above  equations  the  following  values  have  been  calcula^d.'  g 

co  Otis,  per  100  ^ms.  sat,  sol. 

Fumarlc  acid  Maleic  acid 


0 

10 

20 

25 

30 


0-231  28.2 

0-330  34.6 

0 -499  41.1 

0.605(0. 706 144.3 ( 52.09 ) 
0-734  47.5 


t° 

Oms.  per  100 

s.  sat.  sol. 

'Fumarlc  acid 

Maleic  acid 

40 

1.077 

54. 1 

50 

1.584 

59-1 

60 

2.328 

64.0 

70 

3-422 

68.9 

80 

5.028 

73-9 

Of  £.7*  «*“**!«  and  refractive  indicet 

ar cc  ^s^t^soUUon'"  Reyer’  ,MS'  a”d 
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Solubility  of  Fumaric  and  of  Maleic  Acid  Each  Determined 
Separately,  in  Several  Solvents. 

(Weiss  and  Downs,  1923.) 


Solvent. 


Water. 


95  °/0  Ethyl  alcohol. .  . . 29.7 

Ethyl  Ether . . 

Chloroform . 

Carbon  Tetrachloride.. . 

Benzene. . . . 

Acetone.. .  29. 

Xylene .  29- 

Coal  tar  (heavy  solvent) .  29.7 

Acetone . . 

Acetylene  dichloride  (trans)  (b.  pt.  48°.3). 

»  «  (cis)  (  »  bo®.  2). 

Crotonic  Nitrile  (b.  pt.  107®. 7-108°.  2 ).  . 

)>  »  (  »  12 1°. 8-  122°.  2).  . 

Data  for  the  solubility  of  fumaric  acid  in  acetone  solutions  of  maleic  acid  at  20° 
and  vice  versa,  and  for  the  solubility  of  fumaric  and  maleic  acids  in  acetone  solu¬ 
tions  of  succinic  acid  at  20°  and  vice  versa  are  given  by  Viseur,  1926. 

(1)  These  results  by  Viseur  are  in  terms  of  gms.  per  100  cc  of  acetone. 

Distribution  of  Maleic  Acid  at  25°  Between  :  (Smith,  1921, 1922.) 


Gms.  per  100 

gins,  solvent 

t°. 

Fumaric  acid. 

Maleic  add. 

25 

O  .  70 

78.8 

40 

I  .07 

112.5 

60 

2.4 

148.7 

100 

9.8 

392.6  (97®.5) 

29*7 

5.75 

69-9 

25 

O.72 

8. 19 

25 

0.02 

0.01 1 

25 

0.027 

0 . 002 

25 

o.oo3 

0 . 02.4 

29-7 

1 .72 

35.77 

29-7 

0.027 

o.oo85 

29-7 

0.0343 

o.oo85 

20 

1 .29 

2.5 .0  1  (1  iseur,  1926.) 

40 

0.002 

0 . 076  (Lchrun,  1925) 

/,o 

0 . 002 

0.04g  8 

5o 

O.076  ( 3. 

>“)  5 .80  »  • 

5o 

o.o34 

4.58  » 

Water  and  Ethyl  Ether 

Mllllmols.  COOII. CILCH.COOH  per  liter  of 

~  H,  0 

layer  (C,). 

1.56 
2.5o 
4-85 
7.25 
11.45 


(C,  H5),0 

c, 

Acetone 

layer  (C,). 

C, 

layer  (A). 

0.215 

0. 1 38 

0.4375 

o.35 

0.  i4<> 

0.95 

0.75 

0. 1 53 

I  .75 

I  .025 

0.141 

3.5o 

1.90 

0.166 

6.85 

Acetone' and  Glycerol. 

Mllllmols.  COOH.CH:CH. COOII  per  liter  of 

Glycerol 
layer  (G). 

I  .025 
2.5o 
3.285 
7.40 
i3.o5 


A 

g' 

0.454 
o .  38o 
o.454 
0.473 
0.525 


Distribution  of  Fumaric  Acid  at  “25°  Between  :  (Smith,  1921,  1922. 


Water  and  Ether. 

Mllllmols.  (Cl<)t(COOH)t  per  Ulcr. 

11,0  layer  (C,).  (C,Hs),0  layer  (C,). 
1.01875  0.4625 

1.5125  0.8375 

2.60 
4.8o 
8.85 


1 .70 
3.5o 
6.75 


£t 

Ci’ 

0.454 

0.554 

o.654 

0.729 

0.763 


Acetone  and  Glycerol. 

MlUUnols.  iCII),(COOIIi,  per  Uler. 
Acelone  layer  (A).  Glycerol  layer  <G). 


0.730 

o.635o 

0.870 

1 .3375 

1 . 1875 

0 . 888 

2.225 

2.125 

0.954 

5 .275 

5.175 

0.981 

O  O  O  I )  •  J  J  v  »  y 

Data  for  the  distribution  of  maleic  acid  between  ether  and  water  at  250  are 


given  by  Chandler,  1908.  _D.T  cnT vr nts 

Solubility  of  Maleic  Acid  in  Several  Solvents. 

( Timofei ew,  1894.) 


Alcohol. 


Methyl  Alcohol 
Ethyl  Alcohol 


t°. 

22.5 

o 

22.5 


Gms. 

(CHCOOH)i 
per  100  Gms. 
Sat.  Sol. 

41 

20.2 

34-4 


Alcohol. 

Propyl  Alcohol 

<< 

Isobutyl  Alcohol 


<< 


o 

22 

o 

22 


Gms. 
(CHCOOH)i 
per  too  Gms. 
Sat.  Sol. 

20 

24-3 

14-2 

i7-5 
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Solubility  of  Maleic  anb  of  Fomaric  Acm  Each 
Sbparatbly  in  Several  Stbrboisomeric  Solvbnts. 

(Lebrun,  1930.) 

Results  for  Maleic  Acid  Results  for  Fumaric  Acid 


Ons.  acid  per 

.0 

Oms.  acid  per 

t° 

100  gms-  solvent 

t 

100  gms.  solvent 

40 

0.049 

40 

<  0.002 

40 

0.'076 

40 

c  0.002 

50 

4.58 

50 

0.034 

Solvent 

cis  Dichloro  acetylene 
Trans  " 

Crotonic  nitrile 

Data  for  the  Solubility  of  Maleic  Acid  in  Acetone  in  presence  of 
Fumaric  Acid  and  vice  versa  as  well  as  for  the  solubility  of  these 
two  acids  in  presence  of  succinic  acid  and  vice  versa  at  20  are  given 

by  Viseur,  1926.  . 

Freezing-point  data  for  mixtures  of  maleic  acid  and  l  mandelic  acid 

are  given  by  Centnerszwer,  1899. 

Freezing-point  data  for  various  binary  mixtures  composed  of  fumaric 
acid,  maleic  acid,  succinic  acid,  methyl  and  ethyl  fumarates,  maleates 
and  succinates,  fumaride,  succinamide  and  maleic  diamide  are  given  by 
Viseur,  1926. 

Results  for  mixtures  of  Maleic  and  Fumaric  Acid  Menthyl  esters  are 
given  by  Wassermann,  1932. 

Sodium  FUMARATES  NaH(CHC00>2  and  Na2(CHC00)2. 

Sodium  MALEATES  NaH(CHC00)g  and  Na2(CHC00>2. 

Solubility  of  Each  in  Aqueous  Alcohol. 

(McDermott,  1940.) 


Compound 


Solvent 


Gtas.  Compound  per 
100  cc  sat.  solution 


NaH  Maleate 

n  it 

Na 

NaH  Fumarate 
Na_ 


Aq.  41.5  Vol.  %  CgH60H 


95 

73-9 

58.3 

52.0 


II  II  ll 

II  II  II 

II  II  II 

II  II  II 


23-5 

It 

II 

II 

II 


2.01 

0.284 

1.325 

1.41 

1.25 


DICHLORO  SUCCINIC  ACID  C'HgClglCOOH)  g. 

Solubility  of  Dichloro  Succinic  Acids  in  Water  and  Other  Solvents  at  25°. 

(  Holmbcrg,  1921. ) 

Compound. 

Meso  Dichloro  Succinic  acid  (m.  pt.  217-18°) 

with  i  Phenylethylamine 
»  d  »> 

»  l  » 

(m.  pt.  1744.5°) 
with  i  Phenylethylamine 

(  m.  pt.  166-7") 


Acid  salt  of 
»  »  » 

»  »  » 
Racemic 
Acid  sail  of 
Dextro 
Acid  salt  of 
»  »  » 
Laevo 
Acid  saltof 
»  »  » 


» 

» 

» 

» 

» 

» 

)) 

') 

» 

)) 

» 


» 

» 

» 

)) 

» 

» 


)) 

» 

)) 

» 

» 

») 

)) 


» 

)) 


» 

)) 

» 


»  l 

(m.  pt.  166-7°) 
with  d  Phenylel 
»  l 


Solvent 

Cnis.  empd. 
dissolved  per 
liier  of  sat.  sol. 

CII,C00H-i-C,Ht< 

'  3.17 

!  H,0 

8t.4 

1) 

76.4 

» 

76. 1 

ClI.COOB-i-CoH, 

1 1  .o3 

:  n,o 

18.67 

cir,coou4-c,nft 

22.6 

!  ir,o 

21.8 

» 

75.4 

cH,cooit-i-c,ir6 

22.5 

;  h,o 

75.8 

» 

21,8 

volumes  with 

and  for  mixtures  of  d  and  of  I  Dich  ordT  1.Dichi°ro  Succini^  Acid 
-d  with  lactamide  are  given  by  Ti™er«nsX  U^er"^ 


a  a  ft 
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ALLYL  CYANIDE  CH2:CHCH2CN. 

Freezing-point  data  for  mixtures  of  allyl  cyanide  and  aniline  are 
given  by  Lafortune,  1923. 

CROTONIC  ACID  NITRILE  CH3CH:CHCN. 

Freezing-point  data  for  mixtures  of  Crotonic  Acid  nitrile  and  aniline 
are  given  by  Lafortune,  1923. 


ALLYL  iso  SULFOCYANIDE  CH2:CHCH2NCS. 


Freezing-point  data  are  given  by  Joukovsky,  1934,  for  mixtures  of 
allyl  iso  sulfocyanide  with  benzene,  with  nitrobenzene,  *nd  with  formic 
acid.  The  author  also  gives  results  for  the  total  and  partial  vapor 
pressures  at  20. 50  of  allyl  iso  sulfocyanide  and  ethyl  ether,  methyl 
alcohol  and  carbon  disulfide. 

Freezing-point  data  for  mixtures  of  Allyl  iso  sulfocyanide  (Allyl 
mustard  oil)  and  aniline  are  given  by  Kurnakov  and  Kviot,  1913;  and 
Kurnakov  and  Solover,  1916. 

SUCCINIMIDE  >  NH.HjO. 


Solubility  of  Succinimide  Hydrate  in  Water  and  in  Ethyl  Alcohol. 

(Speycrs,  1902) 

In  Water.  In  Ethyl  Alcohol. 


Wt.  of  1  cc. 

Mols.  per 

Gms.  per  100 

Wt.  of  1  cc. 

Mols  per 

Gms.  per  too 

f. 

of  sat.  sol. 

100  roots,  sol. 

gms.  n,o. 

tk. 

of  sat.  sol. 

100  mols.  sol. 

gms.  C2H;,0H. 

0. . . 

1  .025 

i.58 

10.4 

0. . 

v  o.8i5 

0.88 

2.26 

10. . . 

i  .o35 

2.4 

17.5 

10. . 

.  0 . 809 

i.35 

3.4 

20.  .  . 

I  .  052 

4 .0 

3o.o 

20 . . 

0.806 

2.0 

5.2 

2  .5.  .  . 

1 .067 

5.9 

44.0 

25.  . 

.  o.8o5 

2.5 

6.6 

3o. . . 

1 .086 

8.0 

60.0 

3o. . 

.  0.804 

3. 1 

8.4 

4o. . . 

I  .  120 

12.8 

95.0 

4o. . 

0.809 

4-9 

1 3 . 4 

5o. . . 

1 . 145 

17.8 

1 35.o 

5o. . 

.  0.816 

7.8 

21 .0 

60.  . . 

1 . 167 

22.6 

i85.o 

60. . 

0.835 

12.3 

36.o  . 

70... 

1.189 

27.5 

245.0 

70. . 

.  0.873 

— 

100  cc 

sat.  aq. 

Mg ( CIO. ) 2 

solution 

dissolve 

about  4.0 

gms.  succ 

inimide 

at  about  io°.  (Duclaux  and  Durand-Gasselin ,  1938.) 

Freezing-point  data  are  given  for  mixture  of  succinimide  and: 


Hydroquinone  (1) 
a  Nap ht hoi  ( 1 ) 

6  "  ( 1 ) 

Nitro  phenol  ( 1 ) 
"  ( 1 ) 

"  (1) 


1.2.4  Dinitro  phenol  (1) 

1.4  Dioxy  naphthalene  (1) 

1.6  "  "  <i» 

21"  "  (2) 

2.6  "  u 

Pyrocatechol  (1) 


Picric  acid  (1) 
Pyrogallol  (1) 
Resorcinol  (1) 
Succinic  anhydride  (3) 


(1)  Kremann  and  Dietrich,  1923;  Kremann,  Hemmelmayr,  1922;  (3)  Grimm, 
Gunther  and  Titus,  1931 • 

BUTYLCHLORALHYDRATE  CH3CHC1.CC12.CH(0H)2. 

,00  gms.  H,0  dissolve  2.7  gms-  b“tylchloralh>'drate^tyn?,i,5ld  Smith.  190J-) 

„  ..  ««  2.3  “  “  at  I5°_20°‘  . 

**  (Squire  and  Caines,  I9°5-) 

“  glycerol  “  IOO  “  “  ^Gr«nl'h2a°nd  Smith,  1903.) 

The  partition  coefficient  of  butylchloralhydrate  between  olive  oil  aiJ^waterjs 
given  as  1.589  at  ord.  temp. 
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^4  H5O3 


buttlchloral  CH,CHC1.CC12CH0. 

The  distribution  coefficient  of  butylchloral  between  oil  and  water  is  given^as  ^.6. 
TRI  CHLORO  e  HYDROXY  BUTYRIC  ACIDS  CC13CH(0H)CH2C00H. 


Freezing-point  data  for  mixtures  of  the  optical  isomerides  of  Tri 
chloro  0  Hydroxy  Butyric  Acid  are  given  by  Ross.  1936. 

BromSUCCINIC  ACID  CHBr(CH2)(COOH)2  Cm.  pt.  1590). 

Solubility  in  Alcohols  at  22°. 

(Timofeiew,  1894.) 


Alcohol. 

Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 


Gms.  CHBr(CHj)  (COOH)2  per  100  Gms. 

- a.  . 

Sat.  Solution.  Alcohol. 

56.5  129.7 

455  836 

33- 1  49-4 


Data  for  the  distribution  of  monobromsuccinic  acid  between  water  and  ether 
at  250  and  for  dibromsuccinic  acid  between  water  and  ether  at  2s0  are  given  by 
Chandler  (1908). 


Distribution  of  Brom  Succinic  Acid  at  25°  Between 
Water  and  Ether. 


( Smith,  1921,  1922.} 


Mllliirtols.  CHBrCH,(COOH)s 
per  liter 


H,0  layer  (C,). 

o.63i25 

1.3625 

2.00 

3.5o 

6.70 


M 


(C,H5),0  layer  (Ct). 
0.4500 
I . 1625 
1.025 
385 
8.90 


c, 

C,' 

0.712 

o.853 

0.963 

1 . 10 
i.35 


Water  and  Glycerol. 

Milllmols.  CHBrCH,(COOH),  /i 
per  liter 


Acetone  layer  (A). 

I  .625 
2.375 
5.575 
1 1.575 


Glycerol  layer  (G). 
I.28I 
1 .725 
3.925 
7.675 


A 

G* 

1.27 

1.34 

1.42 
i .  5 1 


Water  and  Xylene 


illimols.  CHBrCH2(COOH)s  per  liter  of  \  JJ*.0  layer .  25.90  61.70 

(  Xylene  layer .  o.555  i.85 

pode^artTgiven  Isy'centnerszwer  jSgP  ^  «"**  °'  °P‘iCa'  ^ 

d  +  [  Chlorsuccinic  Acid. 
d  +  i  Chlorsuccinic  Acid. 

^  Chlorsuccinic  Acid  +  l  Bromsuccinic  Acid. 

*  Chlorsuccinic  Acid  +/  Bromsuccinic  Acid. 

“  T  ,  “enzylaminoBuccinic  Acid. 
a  + 1  Aminosuccinic  Acid. 


Freezing-point  data  for  mixtures  of 
acids  are  given  by  Timmermans,  1929. 


d  and  1  bromo  and  chloro  succinic 


Chloro  SUCCINIC  ACIDS  1  and  d  CHC1ICH2MC00H) 

®  2 

SOLDBILITT  OF  ChIORoSOCCINIC  ACID  IN  WATBR. 
(Timmermans  and  Heuse,  1931,) 


t° 

0,113  •  C4H5C104 
per  100  gms.  HgO 

Sol  id 

Phase 

t° 

Oms.  C  HcC10. 

4  6  4 

Solid 

Per  100  gms.  HgO 

Phase 

-0.58 

4.18 

Ice 

«  _  _  * 

-1.10 

8.62 

tl 

-2.32 

21.46 

Ice 

-1.38 

-1.92 

11 .0 

16.9* 

+  10 

+  20 

16.98 

24.44 

Ms 

CIO. 

M  4 

Unstable. 


5 0 14. 
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The  authors  also  give  results  for  the  freezing-points  of  the  ternary 
system  ChloroSuccinic  Acid  +  Aspartic  Acid  +  Water. 

Freezing-point  results  for  the  ternary  system  Chloro  Succinic  Acid  + 
Phenyl  Glycolic  Acid  +  Water  are  given  by  Timmermans  and  Motiuk,  1932. 

100  gins.  Ethyl  Ether  dissolve  13.96  gms.  d  C.ILCIO,  at  20°. 

"  "  ' .  13.90  "  1  4  5"  4  ..  - 

(Timmermans  and  Dumont,  1931.) 

Freezing-point  data  are  given  for  mixtures  of  Chlorosuccinic  Acid  and: 
Asparigine  by  Timmermans  and  Vesselovsky,  1932,  Results  for  mixtures  of 
Chlorosuccinic  Acid  and  each  of  the  following  compounds: 

d  and  1  Malic  Acids,  Tartaric  Acids  and  Meso  Tartaric  Acids  are  given 
by  Timmermans  and  Heuse,  1931. 

Results  for  mixtures  of  methyl  chlorosuccinate  +  methyl  tartrate  are 
given  by  Timmermans  and  Vesselovsky,  1932. 


TRI  CHLORO  BUTYRIC  ACID  C^ClgOg. 

Distribution  of  Trichloro  Butyric  Acid  Brtwbbn 
Water  and  Benzene  at  i8°. 

(Drucker,  1904.) 


an.  Mol a.  C4HfiC1^0p  per  liter  1 

'  HgO  layer(l)  CflH8  layer  (2)  '  2 

0.01710  O.OO2344  7.29 

0.03402  0.00836  4-07 

0.07863  0.04211  1.865 

0.1468  0.1732  0.847 


8  CHLORO  CROTONIC  ACID  CH3CCI :  HCCOOH. 

B  CHLORO  ISO  CROTONIC  ACID  CH3CC1:C00HCH 

Solubility  of  8  Chloro  Crotonic  Acid  and  of  8  Chloro  Iso  Crotonic 
Acid,  Each  Separately,  in  Sbveral  Stereoisomeric  Solvents. 

(Lebrun,  1930.) 


Results  for  Results  for 

B  Chloro  Crotonic  Acid  3  Chloro  Iso  Crotonic  Acid 


8olvent 


Cis  Dichloro  Acetylene 


Om 3.  acid  per 

.0 

GBs.  acid  per 

100  gms.  solvent 

t 

100  gms.  solvent 

5-75 

0 

32.20 

— 

39 

3-11 

2.36 

0 

37.29 

— 

39 

1.64 

8.93 

20 

58.1 

1.46 

0 

16.96 

1.15 

0 

17.30 

Trans  "  0 

11  M  " 

Cis  8 Ethyl  Chloro  iso Crotonate20 
Cis  2.  Bromo  butene  0 

Trans  2.  "  0 

Freezing-point  data  for  mixtures  of  P  chloro  crotonic  acid  and  <S 

chloro  iso  crotonic  acid  are  given  by  Skaw  and  are 

Rocnlt*?  for  mixtures  of  chloro  crotonic  acid  and  dimethyl  py 
givH  i  Kendran  ml  and  for  mixtures  of  chloro  tonic  actd  and  sul- 
furic  acid  are  given  by  Kendall  and  Carpenter,  1914. 
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C,H#0, 


ALLYL  MUSTARD  OIL  (Iso  thiocyanic  acid  allyl  ester)  CHE:CHCH2NCS. 

Results  for  equilibrium  in  the  ternary  and  quarternary  systems  composed 
of  Allyl  mustard  oil,  Piperidine,  Dimethyl  aniline  and  Water  at  20  are 
given  by  Oust-Katchkintzev  and  Mertzline,  1936. 

Solubility  of  Allyl  Isothiocyanic  Estbr  in  Sulfur  by  Synthbtic  mbthod. 

(Alexejew,  1886.) 


Gms.  Mustard  Oil  per  ioo  Gms. 


t*. 

Sulfur  Layer. 

Mustard  Oil 

90 

IO 

72 

IOO 

12 

67 

no 

IS 

62 

120 

23 

5i 

124 

(crit.  temp.) 

35 

Freezing-point  data  for  allyl  isothiocyanate  +  aniline  are  given  by  Kumakov 
and  Solovev  (1916).  Results  for  methyl  isothiocyanate  +  phenanthrene  and 
methyl  isothiocyanate  +  naphthalene  are  given  by  Kurnakov  and  Efrenov 
(1912). 

Freezing-point  data  are  given  for  the  system  Allyl  mustard  oil,  Nitro¬ 
benzene  and  p  Dibrom  benzene  by  Schischokin,  1930. 


FUMARAMIDE  CONH2.CH:CH.CONHs. 

100  cc.  Hj  0  dissolve  0.146  gna.  fumaramide  at  5o°. 


(Viseur,  1926. 


CROTONIC  ACID  a  CH3CH:CHC00H  (solid). 

ISO  CROTONIC  ACID  3 CH3CH:C00HCH  (liquid). 

Solubility  of  Crotonic  Acid  and  of  Iso  Crotonic  Acid, 
Each  Separately,  in  Several  Stbreoisomeric  Solvents. 

(Lebrun,  1925;  1930.) 


Solvent 


Cis  acetylene  dichloride 
Trans  "  " 

Cis  Bromobutene 
Trans  " 


0  Gms.  Crotonic  Acid 
per  100  gms.  solvent 

0  20.83 

0  17.12 

40  8.62 

0  7.88 


0  Oms.  Iso  Crotonic  Acid 
per  100  gms.  solvent 

0  100+ 

0  100+ 

40  100+ 

0  100  + 


Distribution 
Water  and  Chloroform, 

Mllllniolfi.  per  liter 

«,  O  CHOI,  C, 

layer  (C*).  layer  <C,).  c,  ' 

2.^5  0.75  0.319 

3.55  1 ,3o  o.366 

5.io  2.125  0.417 

7-i5  3.4o  0.475 


Acid  at  25°  Betwe 


Waier  and  Ether. 


MUllmols. 

per  liter 

(^t  Wjij 0 

c, 

layer  (C,). 

layer  (C,). 

c,* 

0.54 

I.70 

3.  i5 

o.85 

2.73 

3.21 

1 .24 

3 . 92 

3.i6 

1.68 

5.48 

3.26 

3.52 

1 1 .6 

3.3o 

EN  :  (Smith,  1921-1922.) 


Water  and  Xylene. 


MUllmols. 

per  liter 

H,0 

C, 

layer  <Ct). 

layer  (CJ. 

U,' 

4.75 

0.55 

0. 1 1 5 

6.3 

0.80 

0. 127 

l3.g 

2.5o 

0.180 

of  a  Crotonic 


C  4  H  6  ^  2 
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CROTONIC  ACID  CH3CH: CHCOOH . 


Distribution  of  Crotonic  Acid  at  25°  Between: 

(Smith  and  Wente,  1929.) 


Water  and 

On.  Mols. 

Chloroform 

Hfl?2  per  llter 

Water 

On.  Mols. 

and  Benzene 

C^HgOg  per  liter 

Water  and  'Toluene 

Cta.  Mols.  C^HgOg  per  liter 

'  HgO  layer 

CHC13  layer' 

'  HgO  layer 

<58H6  layer  * 

'  HgO  layer 

CgHgCHg  layer' 

0.00902 

O.OO466 

O.OO969 

O.OO183 

0.0195 

0.00422 

0.01239 

0.00743 

0.01874 

O.OO485 

0.0323 

0.00977 

0.01725 

0.01258 

0.03100 

0 .01105 

0.0474 

0.01922 

0.02308 

0.02068 

0.06215 

0.03745 

0.0652 

0.03440 

0.02793 

0.02794 

0.0937 

0.0804 

0.0955 

0.07460 

0(03432 

0.04015 

0.1182 

O.1256 

O.1261 

0.11770 

Freezing-point  data  are  given  for  mixtures  of: 
a  Crotonic  acid  +3  Crotonic  acid 

"  "  ♦  Dimethyl  pyrone 

"  "  +  Sulfuric  acid 

1 1  ,,  f  Chlor  acetic  acids 

ACETIC  ANHYDRIDE 


(Morell  and  Hanson,  1904.* 
(Kendall,  1914.) 

(Kendall  and  Carpenter,  1914*) 

(Kendall,  1914.) 


(CH3C0)20 


Reciprocal  Solubility  of  Acetic  Anhydride  and 
Each  of  Three  Other  Liquids. 

(Jones  and  Betts,  1928.) 

The  determinations  w.ere  made  by  the  synthetic,  sealed  tube,  method. 
Results  for  Acetic  Anhydride  +  : 

Carbon  Disulfide  Cyclohexane 


Petroleumlb.pt.  170-80°) 


Oms.  (ch3co)2o 
per  *100  gms. 
homogeneous  mixture 


Oms.  (CH3C0)20 
t°  per  100  gms. 

homogeneous  mixture 


0.7 

5-27 

16.5 

9.66 

26 . 7 

l8.27 

27-2 

19.18 

29-7 

32.10 

29.83 

35.36 

29.83C.S.T.36.17 

29.85 

36.39 

29.80 

36.93 

29 . 80 

38.01 

29.65 

41 . 10 

29-65 

42.85 

29.5 

44-2 

28.3 

52.04 

27-9 

53.22 

25.7 

58.57 

19-1 

67.60 

13-45 

72.l8 

4.0 

77.98 

20 


36. 

43. 


2.269tr.pt 
4 

33-5 
2 
1 

48.3 

50.3 
52.25 
52.40 
52.42 

52.45C.S.T. 

52.37 

52.00 

51-40 

48.30 

43-50 

29.00 

11.00 


7.20 

10.40 

12.09 

16.90 

24.32 
27.97 
39.03 
43.01 
45.35 

47.33 
52.25 

58.83 
62.77 

70.16 

76.03 

84.71 

89.83 


Results  are 
acid  upon  the 


also  given  showing  the  effect  of 
above  critical  solution  temperat 


27.6 

38.5 

63.5 

76.1 
80.0 
82.0 

83.5 

85.1 

85.50C. 

85.52 

85-25 

84.0 

82.55 

80.27 

77-35 

71.00 

40.0 

16.5 


various 

ures. 


Oms.  (CHgCOJgO 
per  100  gms. 
homogeneous  mixture 

7.14 

9.46 

14.95 

22.59 

26.90 
30.83 
35-00 

42.67 
S.T.  52.11 

53.50 

60.67 
67.87 

72.08 

76.73 

79.85 

84.91 
94.10 
96.8 


amounts  of  acetic 
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C  ^  H g  Og 


ACETIC  ANHYDRIDE 


Freezing-point  data  are  given  for  mixtures  of  Acetic  Anhydride  and: 


Acetamide  ( 1 ) ( 3 ) 
Acetic  acid  (2) (6) 
Benzamide  ( 1 ) ( 3 ) 
Benzaldehyde  (5) 


q  Nitro  benzaldehyde  (5> 

0  "  "  (5) 

p  "  "  ( 5 ) 

Piperonal  (4) 

Piperonylidene  di  acetate  (4* 


(1)  Baily,  1925;  (2)  Pickering,  1893;  (3)  Kremann,  Mauermann  and 
Ostwald,  1922;  (4)  Jorissen  and  Van  der  Beek,  1928;  (5)  Van  der  Beek, 
1928;  (6)  Astuki  and  Ishii,  1931. 


ALLANTOIN  C«H,N4Os. 

Solubility  in  Water. 

(Titherly,  1912.) 

The  author  obtained  results  varying  from  0.7  to  0.77  gms.  allantoin  per  100 
gms.  H20  at  250.  The  variations  were  considered  to  be  due  to  slow  decompo* 
sition  of  the  compound. 


10  cc  H20  dissolve  about  0.04  gm.  allantoin 
10  cc  cold  sat.  aqueous  Mg(Cl04)8  solution  dissolve  about 
allantoin.  (Duclaux  and  Durand-Gasselin ,  1938.) 


0.8  gm. 


DIMETHYL  OXALATE  (C00CH„)o. 

3  2 


Solubility  op  Dimbthyl  Oialatb  in  Water. 

(Kendall  and  Harrison,  1926.) 


The  determinations  were  made  by  the  synthetic, 


sealed  tube,  method. 


Mol.  percent 


(C00CH3)2  in 


sat.  sol 

0.1 

0-541 

11.1 

I.242 

19.5 

1.853 

27.1 

2.68 

31.9 

3-36 

44.4 

5.36 

801  Id 
Phase 

<C00CH3)2  (solid) 


Mol.  percent 
t°  (COOCH3)2  in 

sat.  sol. 

49.2  6.07 

Si .0  6.46 

53*0  6.91 

75.0  8.61 

79-3  8.89 

96.1  10.2 


8ol  id. 

Phase 

<COOCH3)2  (solid) 

11  • 

(C00CH3)2( liquid) 


ng-points  of 


The  authors  also  give  the  following  results  for  ,h„  t 
mixtures  of  dimethyl  oxalate  and  watlr  ,ref 


to  Mol.  percent 
(cooch3)2  m 
mixture 

“0.028  0.024 

“0-073  O.060 

'0.095  0.081 

“O.131  O.113 


to  Mol.  percent 

(C00CH3)2  m 
mixture 

-O.240  0.205 

-0-330  0.280 

“0-351  0.295 

-  0.382  0.323 


to  Mol.  percent 

•(COOCH3)2  m 
mixture 

~  0 • 432  0.362 

-0-490  0.414 

-O.592  O.508 


C  4  H  6  0 
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Di  METHYL  OXALATE  C204(CH,)s. 

Freezing-Points  of  Mixtures  of  Dimethyl  Oxalate  and  Water. 


(Skrabal,  1917.) 


t*  of 

Gms.  C,0,(CH3)s 

t°  of 

Gms.  CsOt(CH3)j 

t°  of 

Gms.  C30  ,(CH3)s 

f.  pt. 

per  1U0  gms.  sal.  sol. 

f.  pt. 

per  100  gms.  sat.  sol. 

1.  pi 

per  100  gms.  sat.  sol. 

—  0 . 5[Eiilec.l .  .  4-° 

36.o. , 

.  fO.7 

48.0. 

.  I9-2 

+  i.5.  . 

.  4-1 

38.o. . 

.  12.5 

48.2 . 

.  29-8 

Q  5.  . 

5.0 

4i.5.. 

.  i3  •  0 

48.o. 

.  64.4 

u  •  • 

21.5.. 

.  6.6 

44-5.. 

.  1 5 . 8 

48.o. 

.  98-8* 

3-.0. . 

.  9-' 

48.0. . 

.  '7-7* 

5o.5. 

.  97-7 

*  Between  17,7  and  93.3  W.t.  0/o 

Cs04(CH3 

two  liquid  phases  exist. 

53 . 5 

m.  pi. .  .  100.0 

ioo  gms.  H2C)  dissolve  6.i8gms.  (CH2)2C204at  20-25°.  (Dehn.igi;) 

“  pyridine  “  4-8  “ 

aq.  50%  pyridine  “  93-1  "  “ 

“  95  %  formic  acid  “  22.58  “  at  20.2  (Aschan,  1913.) 


The  critical  solution  temperature  of  a  mixture  of  di  methyl  oxalate  and 
camphene  is  62.6°  and  there  is  42.0  percent  of  dimethyl  oxalate  present. 

(Lecat,  1930.) 


Results  for  mixtures  of  dimethyl  oxalate  and  acetic  acid  and  for  mix 
tures  of  dimethyl  oxalate  and  chloro  acetic  acids  are  given  by  Kendall 

and  Booge,  1936. 


SUCCINIC  ACID  (CH2)2(COOH)2. 


Solubility  in  Water. 

(Mtay-U.  ,886;  v.»  to  Stott.  19W  for  otto 


t°.  Gms.  (CH2)2(COOH)2  per  100 

Giins.  H20.  cc.  Solution. 


O 

IO 

20 

25 

30 

40 

50 

60 

70 

80 

89.4 

104.8 

IIS- 1 
134-  2 
159-5 
180.6 

182.8 
174-4 
153-3 
128 

1 18. 8-119 


2.80 
4-5i 
6.89 
8.06 
10.  58 
16.21 
24.42 

35  -83 
51 -°7 
70.79 

95-45 

146.3 

188.5 

335-4 

748.2 

1839 


2.78  (L.) 
4 

5-8 

7 

8-5 

12.5 

18 

24-5 


Gms.  Succinic 
Anhydride 
(CH2)2COCOO 
per  100  Gms. 
H20. 

2-34 

3.80 

5- 77 

6- 74 
8.79 

13-42 

19-95 

28.77 

40.11 
54.08 
70.62 
101 . 2 

126.8 

187.8 
295-2 

408.5 
542-3 

808.5 

2239 

8865. 

00 


concordant  results,  see  Bourgoin, 


Mol.  Per  cent. _ 

“HA  (ch2)2cocoo. 

99.58  0.42 

99.32  0.68 

98.97  103 

98.80  1.20 

98.44  i-56 

97.64  2.36 

96.53  3-47 

95.07  4-93 

93.26  6-74 

91.12  8.88 

88.71  11-29 

84.57  15-43 

81.4  18.6 

74.72  25.28 

65.27  34-73 

57.6  42-4 

50  5° 

40.7  59-3 

19.86  80.14 

5.89  94 • 1 1 

o  100 
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The  following  very  careful  determinations  of  the  solubility  of  succinic  acid 
jfi  water  src  given  by  Msrshsll  3.nd  B&in  (iqio)« 

t°.  o°.  xa.5#.  2$\  37. 5#-  5°*-  62  -5#-  7S#* 

Gms.  (CH2)2  (COOH)2  , 

per  100  gms.  H20  2.75  4-92  8- 35  *4  23.83  39-35  -37 


100  gms.  Hg0  dissolve  6.75  gms.  (CH2)2C00H)2  at  20  and  10.5  gms-  at 
30°.  (Wright,  1927.)  .  ,  . 

A  saturated  solution  of  succinic  acid  in  water  contains  0.01400  mol. 
fraction  of  (CH2)2(C00H> 2  at  28°.  (Desai  and  Patel,  i935-> 


SUCCINIC  ACID  (CHS),( COOH )2. 

Solubility  of  Succinic  Acid  in  Water  and  in  Ethyl  Ether. 

(Forbes  and  Coolidge,  1919.) 


Gms. 

Gms. 

d  -  of 

(CH,),(COOH), 

d  — or 

(CH,),(COOH) 

4 

per  too  gms. 

a 

per  100  gms. 

Solvent. 

t* 

sat.  sol. 

sat.  sol. 

Solvent. 

t*. 

sat.  sol. 

sat.  sol. 

(  15 

I  .012 

5.09 

( 

O.719 

0.353 

Water . 

{  20 

I  .Ol6 

6. 3o 

Ether. . 

20 

O.714 

0.420 

(  25 

I  .031 

7.67 

1 

!  25 

O.7IO 

O.487 

Water  sal.  with 

1  ■* 

°-999 

5.68 

Ether  sat.  with  1 

1  i5 

0.730 

I  289 

ether . 

j  20 

1  .ao5 

7.  to 

water .  j 

20 

O.726 

1.475 

(  25 

1 .010 

8.76 

|  25 

O.722 

I.689 

Solubility  of  Succinic  Acid  in  Aqueous  Solutions  of  Acetic  Acid 
and  of  Formic  Acid  at  215°.  (Knox  and  Richards,  1919.) 

in  Aq.  CH3COOH 

_Equlv.  Normality  Equlv.  Normality 


In  Aq.  H  COOH. 

IJqulv.  Nonnaltty  Eqntv.  Normality 


CH,  COOH. 
0.000 
O.O78 
0.448 
O.916 
a.  828 
4.536 


(CH,)t  (COOH), 

i  .35a 
1.384 
1 .4t5 
1 .452 
1  *592 
i.643 


ch,  comr.  (ch,),!Cooh),. 


6  655 
8.661 

10.340 

12.400 
i4*64o 
16. 85o 


i.63q 
1 .519 
1.357 
1  -097 
°-797 
o .  5 1 4 


H  COOH. 

O.090 

0.446 
0.930 
3.730 
5 . 547 
7.500 


(CH,),iCOOHi„  H  COOH.  ( Cll,),  <  COOH  ),. 


I  .369 

II.2J9 

1.228 

1.397 

15.29 

0.944 

I.408 

*7-67 

0.796 

i  .5oi 

19. 16 

0.715 

1 .53i 

20.53 

0.667 

'  -  449 

22.93 

0.O04 

INS  OF 

Hydrochloric  Acid, 

Nitric  Acid  and  of  Sulfuric  Acid  at  23°.  (Knox  and  Richards,  1919.) 
In  Aq.  Hydrochloric  Acid. 


Equlv.  Normality 


HCl. 

(Cll,),  (COOH),. 

II  NO,. 

0.00 

1.352 

'•^99 

2.751 

0.68  i 

3.o34 

5.964 

0.402 

5.236 

7-335 

o.353 

6.616 

8.950 

o.333 

9-7l° 

9-732 

0.328 

1 1 . 1 10 

10.400 

0.337 

i3.5io 

1 1 .980 

0.378 

i5.43o 

In  Aq.  Nitric  Acid. 

Equlv.  Normality 

(CH,l,(COOH),. 

1  .  I  34 

O.941 
O.724 
0.652 

0.528 
o.5i8 
o.56i 
0.731 


In  Aq.  Sulfuric  Acid. 

Equlv.  Normality 
»«  SO,.  (CH,i,  (COOH),. 
1.981  0.908 

3.816  0.683 

4-9-26  o.563 

8.122  0.S88 

10.220  0.340 

1 3..  8 1  o.3o 

17.05  o.3o 

20.28  °-39 

23. 18  o .69 


c„h6o4 
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Solubility  of  Succinic  Acid  in  Aqueous  Solutions  of  Salts  at 
Several  Temperatures.  (Lindevstrom-Lam{,  1924.) 


Composition 
of  Aq.  SolTent. 

Gm.  raols.  (CH,),  (COOH), 
dissolved  per  liter  at 

Composition 
of  Aq.  Solvent. 

Gm.  mots. 
(CH,),.(COOH) 

Salt 

used. 

Gm.  equlv. 
per  liter. 

11*. 85. 

18*. 0. 

23*. 7».' 

Salt 

used. 

Gra.  eqolv. 
per  liter. 

dissolved 
per  liter 
at  17*. 85. 

None.... 
Li  Cl  . . . 

=  HsO 
0.335 

o.3854 

0.4974 

0.4417 

0.6344 

None. ... 
Rb  Cl... . 

=  H,0 
0.6 

0.4920 

0.4955 

»  ... 

0.669 

0 . 3062 

0.3950 

o.5o37 

»  , 

1 . 2 

0.4980 

»  ... 

i.338 

0.2435 

o.3i5i 

o'.  4046 

X)  ... 

2.4 

0.4955 

»  ... 

2. 676 

o.i558 

0.2018 

0 . 2590 

Cs  Cl . . . 

0.578 

o.5o85 

»  ... 

4.oi3 

0. io36 

0. i348 

0.1739 

»  ... 

0.867 

0  5169 

NaC). 

0. 1 

- 

0.4889 

- 

»  ... 

1.733 

0.5355 

»  ... 

0.4 

0.3584 

0.4611 

0.5853 

K  B. . . . . 

0.6 

o.4g38 

0.8 

o.333o 

0.4262 

0.5406 

»  .... 

1 .2 

0.4899 

»  ... 

1.6 

0.2853 

0. 3Go2 

0.4597 

»  .... 

2.4 

0.4777 

»  ... 

2.4 

- 

0.3091 

- 

Na  I  . . . . 

0.6 

0.4715 

»  ... 

3.2 

0.2082 

0.2625 

o.33o5 

»  .... 

1 .2 

0.4502 

»  ... 

4.0 

- 

0.2246 

- 

»  .... 

2.4 

0.4101 

K  Cl . . . . 

o.35 

- 

0.4918 

— 

Kl . 

0.6 

o.5i32 

»  .... 

0.70 

0.3824 

o.485i 

0.6112 

» . . 

1.2 

o.53oo 

»  .... 

i.4 

0.3771 

o.47i3 

0.5909 

» . 

2.4 

0.5495 

»  .... 

'2. 1 

o.36g3 

0.4564 

0 . 5708 

»  . . .  * 

2.8 

0.3593 

o.44i3 

O'.  5459 

»  .... 

3.5 

- 

0.4262 

- 

Solubility  of  Succinic  Acid  in  Aqueous  Solutions  of  Salts  and  of 

Acids  at  250. 

(Herz,  1910b,  1911.) 


In  Aq.  HBr. 

Gms.  per  Liter. 

HBr. 

C4H604. 

O 

8l .  21 

79-3 

57-38 

274.4 

32.83 

In  Aq. 

KI. 

Gms.  per  Liter. 

KI. 

c4h,o4. 

O 

8l .  21 

46.48 

79.12 

102.9 

77-93 

In  Aq.  HCI. 

Gms.  per  Liter. 

'  HCI. 

c4h,o4. 

18.45 

66.25 

45-6 

50.  ?8 

87.9 

35-42 

166.6 

27-75 

In  Aq.  KBr. 

Gms.  per  Liter. 

'  KBr.  C4H,04. 

O  81.21 

65.45  75.58 

260.5  69.68 

502.1  62.59 


In  Aq.  KC1. 

Gms.  per  Liter. 

'  KCL  C(Hj04. 

28.34  75.58 

77.56  74-39 

150.7  69.68 

267  61.41 


In  Aq.  LiCl. 


Gms.  per  Liter. 


LiCl. 

c4h„o4. 

O 

81 . 21 

7.63 

70.86 

23.32 

62.59 

57.66 

47.24 

117 

29  51 

176.4 

20.07 

231-5 

14.17 

In  Aq.  NaCl. 


Gms.  per  Liter. 

Solid 

NaCl. 

c4h,o4. 

Phase. 

18.7 

74-39 

c4h,o4 

32.73 

69.68 

64- 3 

61.41 

132. 1 

49-55 

289.4 

27. 16 

315. 1 

22.44 

NaCl 

318 

4.72 

227 


ChH604 


* 


Solubility  of  Succinic  Acid  in  Aqubous 
Solutions  of  Phosphorus  Acid  at  250 

(Redfleld  and  Kin*,  1936.) 

Normal l ty 

Normality  of 

Normality 

Normality  of 

if  aq.  H3P03 

dissolved  C.H.O. 

4  0  4 

of  aq.  HjjPO^ 

dissolved  C^HgO^ 

0.0 

1-347 

25-55 

0.75 

9.79 

0.90 

34-20 

1.34 

16.61 

18.60 

O.69 

0.71 

35-97 

1.51 

Solubility  of  Succinic  Acid  in  Aqubous  Solutions 
of  Phosphoric  Acid  at  25° 

(Walton  and  Kepler,  1930.) 


Normality  of 

Normality  of 

Normality  of 

Normality  1 

aq.  H3P04 

dissolved  C.H.O. 

4  0  4 

aq.  HgP04 

dissolved  C4I 

0.0 

1.347 

31.05 

O.28 

7.38 

0.78 

37-79 

O.38 

14.31 

0.48 

38.64 

O.28 

19.69 

0.50 

40.95 

O.36 

25.38 

0.30 

43.96 

0.49 

Solubility  of  Succinic  Acid  in 

Aqueous  Solutions  of 

Potassium 

Succinate  and  Vice  Versa  at  Several  Temperatures. 

(Marshall  and  Cameron.  1907.) 

Gms.  per  ioo  Gms. 

**•  Sol.  Solid  Phase. 

H,C«HA-  K,C4H/V 


o  2.71 
o  7.26 
o  7.86 
o  8.24 
o  8. 11 
o  7.87 

O  O 

14  1.468 

15-9  1.7 

20  6.39 

20  7.48 

20  14.63 

20  15.03 

20  I3-32 
20  12.74 

20  II. 7 
20  I. 71 
20  I.05 

20  O.985 

20  O.909 

20  O.I59 

20  O 


o  H.C.HA 

8.09  “  +KH,(C4HA), 

7.66  “  “ 

9.95  KH4(C4H404)1 

12.77  “ 

*5  47  “  +KHC4H404.2H,0 

40.2  k1c4h4o4.3h1o 

41.3  k.c.h.o.+khqh.o. 

+KHC4H404.aH,0 

34  36  KHC4H404.2H,0+KHC4H404 
O  H,C4H404 

1.85  “ 

11.64  “ 

13-32  “  +KH,(C4H404), 

18.46  KH,(C4H404)1 

22.45  “  +khc4h4o4 

22.91  khc4h4o4 

42.1  “ 

47-3  “  +K,C4H404.3H,0 

48.1  k,c4h4o4.3h,o 
48.75 

54.3 

56.6 


25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

40 

40 

40 

40 

40 


Gms.  per  100  Gms. 

Sat. 

Sol. 

Solid  Phase. 

ijQHA. 

K.c.H.o, 

7-88 

0 

HjQHA 

9  965 

317 

44 

12.77 

8.4 

44 

17.6 

14-  15 

44 

18. 1 

H-3 

“  +KH.(C4H404), 

1536 

18.48 

KH,(C4H404)j 

13-7 

23.6 

“  +khc4h4o4 

1306 

23-81 

KHC.HA 

11.98 

24-43 

44 

9-97 

25 

44 

6.61 

28.6 

44 

2.6 

38.2 

44 

2. 11 

40.6 

44 

1.03 

48.7 

"  +k,c4h404.3h,0 

°-  *3 

56.15 

k,c4h4o4.3h,o 

0 

58.05 

44 

12.9 

0 

h,c4h404 

25-5 

16.83 

“  +KH,(C4H404), 

19 

25 . 48  KHj(C4H404),+  KHC.H.CL 

*5 -83 

26.56 

khc4h4o4 

0 

62. 10 

k,c4h4o4.3h,o 

c,h60, 
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Solubility  of  Succinic  Acid  in  Aqubous  Solutions  of: 

(Doosaj  and  Bhagwat,  1833.) 


Sodium  Chloride  at  250 

Oms.  per  liter  Gms.  pe£  liter 

Sodium  Salicylate  at  14 

Gms.  per  liter 

'  NaCl 

c4»e°4  ' 

'  NaCl 

C4H8°4  ' 

'C8H4(0H)C00Na 

C4HC°4 

Q.O 

70.03 

313.28 

22.74 

0.0 

50.23 

17.70 

74.85 

316.07 

10.00 

11.58 

59-00 

35.40 

68.55 

319.01 

4-51 

22.11 

63.84 

44.25 

66.51 

321.82 

3.62 

40.53 

70.98 

ll8.00 

52.25 

327.87 

3.00 

8l.06 

82.94 

177.00 

42.27 

333-97 

2.01 

121 . 60 

93.71 

221.25 

36.03 

347.06 

1 .04 

162.13 

97.79 

295.00 

26.52 

354.00 

0.52 

243-20 

86.80 

Solubility  of  Succinic  Acid 

in  Aqubous  and  in  Purb  Ethyl  Alcohol. 

(Wright.  1927.) 

Oms. 

per 

Solvent 

t° 

100  gms.  solvent 

Aq.  50  wt. 

%  CEH60H 

20 

13.7 

II  II  II 

It 

30 

20.9 

Pure 

II 

20 

10.05 

II 

It 

30 

11.9 

o 


Solubility  of  Succinic  Acid  in  Aqubous  Solutions  of  Dioxanb  at  250. 

(Herz  and  Lorentz,  1929.) 


cc  Dloiane  per 
jop  cc  aQ.  solvent 

10 

33 

50 

66 


Om.  Equlv.  C4Hfl04 
per  liter  sat.  sol. 

0.79 
1.24 
1 . 42 
1.66 


cc  Dloxane  per 
100  cc  aq.  solvent 

75 

8o 

100 


Om.  Equlv.  C^HgO^ 
per  liter  sat.  sol. 

1 . 76 
1.66 
1.36 


Solubility  of  Succinic  Acid  in  Aqueous  Acetone  at  20°. 

(Herz  and  Knoch,  1904.) 


cc.  Acetone  per 

C4H,0<  per 

100.ee.  Solution. 

Millimols. 

O 

IO7.8 

IO 

127-4 

20 

155-8 

30 

f86. 7 

40 

225.4 

50 

254-3 

:.  Solution. 

cc.  Acetone  per 
100  cc.  Solution. 

Gms. 

6.363 

60 

7-519 

70 

9.194 

80 

11.02 

90 

13-30 

I5-01 

:oo 

C,HA  per  -ioo  cc.  Solution. 

Millimols.  Gms. 

275.7  16.27 

278.5  16.44 

265.3  15  66 

201.9  1 1. 91 

51-5  3-°4 


Solubility  of  Succinic  Acid  in  Aqueous  Glycerol  Solutions  at  25  . 

(Herz  and  Knoch,  1905.) 


Wt.  %. 

Glycerol  in 
Solvent. 

O 

7-13 

20.44 

31-55 


C4H»04  per  100  cc. 
Solution. 

Sp.  Gr.  of 
Solutions. 

Wt.  % 
Glycerol  in 

Millimols. 

133-4 

Gms. 

7.874 

I. 0213 

40.95 

128.2 

7.566 

I . 0407 

48.70 

118.3 

6.982 

1 . 0644 

69.  20 

109.7 

6.476 

I . 0897 

IOO 

• 

Sp.  Gr.  of  Glycerol  =  1-2555 

Impurity 

C4HeO.  per  too  cc. 
Solution. _ 

Millimols.  Gms. 

105.8  6.244 

09-9  5 • 896 

88.5  5- 223 

74.6  4 ■ 44° 

about  1.5  per  cent. 


Sp.  Gr.  of 
Solutions. 

I . 1120 

I . 1298 
I . I 804 
1-2530 
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Distribution  of  Succinic  Acid  between  Water  and  Ether  at  15  ,  20 

and  25.50.  * 

(Pinnow,  191s) 


Results  at  150. 

Gm.  Mols.  per  Liter.  c 

Aqueous  Ether  ’ 

Layer  (c).  Layer  (e*). 

0.474  O.0783  6.05 

O.2585  O.0415  6.23 
O.II75  0.0187  6.28 


Results  at  20°. 

Gm.  Mols.  per  Liter. 

Aqueous  Ether  c> ' 

L*yer  (c).  Layer  (cO- 

O.644  O.096  6.71 

O.312  O.046  6.87 

O.151  0.0218  6.93 

O.O405  0.006  6.75 


Results  at  25. 50. 

Gm.  Mols.  per  Liter. 

Aqueous  Ether  Ji  ’ 
Layer  (c).  Layer  (cr). 

O.3293  O.0438  7.52 

O.1768  O.0235  7.52 

O.0894  O.OI16  7.71 


Very  careful  determinations  of  this  distribution  at  o°  and  at  250,  in  which  the 
ionization  of  the  succinic  acid  in  the  two  solvents  is  taken  into  consideration,  are 
given  by  Chandler,  1908.  Two  determinations  at  o°  and  two  at  150  are  quoted 
by  Kolossovsky,  1911.  Earlier  data  for  this  system  are  given  by  Nernst,  “Theo¬ 
retical  Chemistry,”  3rd  English  edition,  p.  496. 


Distribution  of  Succinic  Acid  Between  Water  and  Ethyl  Ether 

(Forbes  and  Coolidge,  1919.) 

Results  at  20°. 

Gms.  (Cp,)t(C00H),  per  '00  gms. 

H,0  layet  (C,  H6),  0  layer 


Results  at  15°. 

Gms.  (CH,),(COOH)t  per^lOO  gm; 
H,0  layer.  (C,  ll6i,0  layer. 


2.285 

2.689 

3.475 

5.22 

5.68 


o.5o-i5 
0.592 
0.773 
1.182 
1 . 289 


1.274 
2.655 
3.o3 
3.82 
5.57 
7.10 


0.2525 
0.528 
o.6o5 
0.768 
1 . 1 37 
1 .475 


Results  at  25° 

Gins,  (CH.MCOOHi,  per  100  gms. 
IliO  layer.  (C,  Hs),0  layer-. 


2.273 
4.38 
6.44 

8.76 


o.4io 

0.804 

1 . 208 

1 .214 

1 .689 


Calculations  of  the  undissociated  acid  in  each  layer  are  also  given  by  the  authors. 


Results  at  19° 

|  Schilow  and  Lepin,  1922.) 
Gms.  (CH,),  (£00H), 


H,0 
ayer  (C,) 

O.975 
I  .910 
3.940 
8.160* 


(CjH^O 
ayer  (C,) 

o.  1 33 
o .  266 
o.554 

i.i54* 


*  Sat.  with  (CH.MCOOH),. 


C, 

0,' 

o.i364 
o. 1393 
o . 1 406 
o. 1 4 1 1 


Results  at  21)''. 

(  Smith,  1921,  1922.) 
Mllllmols.  (CH„),fCOOH), 
per  liter 

H,  0  “ 

layer  (C,). 

I  .600 


2 . 62.5 
4.3625 
7-95 
1 3. 80 


(C,H5),0 
layer  (C,). 
O.2880 
O.4875 
0.8625 
1 .55 
2.75 


c, 
cl’ 
0.180 
0.186 
o. 1975 
0.195 

o.  199 


Additional  data  upon  the  distribution  of  succinic  acid  between  water  and  ether 
are  given  by  Wosnessensky,  1923,  and  Perschke,  1926. 

Distribution  of  Succinic  Acid  Between  : 


Water  and  Amyl 
Ether  at  19°. 

( Schilow 
and  Lepin,  1922. ) 

Gms.  <CH,),(C00H|, 
j>er  liter  of 

H,0 

layer. 

1  .914 


Amyl  ether  H,0~ 

layer.  layer  (Ct). 

o.o355  i3.5o 

2.675  0.0448  20. 5o 

4.27a  0.0541  34.90 

4.83o  o.o564  48.00 

6.56  0.0708*  *  Solid  Phase  present. 


Water  and  Chloroform 
at  25°. 

(  Smith,  mi,  1922. ) 
Mllllmols.  (CH,),(COOH), 
per  liter  of 

CHC1, 
layer  (G,). 

o.  i5 
o.  3o 
0.60 
0.95 


Acetone  and  Glycerol 
at  25°. 

(Smith,  1921,  1922.) 
Mllllmols.  (CH,),(COOR), 
per  liter  of 


C, 

0.01 10 
0.0146 
0.0172 
0.0198 


Acetone 
layer  (A). 

O.7625 
i .  325 
i .  55o 
2.925 
3.275 


at  2?o.CC‘  S3t'  801'  °f  8Uccinic  acid  in  acetone  contain  3.86  gms. 


Glycefrot 
layer  (G). 

1.35 

1.9625 

2.675 

4.725 

5.70 


A 

G' 

o.565 

0.675 

o.58o 

0.619 

0.575 


100  gms.  p  cymene  dissolve  0.02  gms.  succinic  acid  at  25° 
wS3Te7h„tr.9“r5miltUre>  °f  8UCCini°  8Cid  and  by  Kremanni 


(CHa)a  (CO  0H)a 

( Viseur,  1926. ) 
(Wheeler,  1920. 
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Distribution  of  Succinic  Acid  between  Water  and  Amyl  Alcohol 

AT  20°. 

(Herz  and  Fischer,  1904.) 


Millimols  JC4H,04 
per  xo  cc. 


Gms.  C4Hj04 
per  100  cc. 


Millimols  JC4H,04 
per  io  cc. 


Gms.  C4H»04 
per  100  cc. 


Alcohol 

Aq. 

Alcohol 

Aq. 

Layer. 

Layer. 

Layer. 

Layer. 

O. 1888 

O.2684 

O.  III4 

O.1584 

0-3643 

O. 5252 

O.215 

O.3IO 

0.7077 

1-0373 

O.418 

O.612 

1.440 

2.1266 

O.850 

1-255 

2.715 

4-0495 

I.603 

2.391 

Alcohol 

Aq. 

Alcohol 

Aq. 

Layer. 

Layer. 

Layer. 

Layer. 

3  899 

6.0795 

2.302 

3-588 

5- 199 

8.099 

3.069 

4-779 

6-334 

IO. 170 

3-739 

6 

7.II9 

u-555 

4.  202 

6.821 

Distribution  of  Succinic  Acid  Bbtwbbn  Watbr  and 
Iso  Amyl  Alcohol  at  25°. 

(Kolossowaky,  Kul lkow  and  Bekturow,  1935.) 


Qm.  Mols.  (CH2)2(C£0H)2  Per  liter 

1 

On.  Mols.  (CHplpfCOOiOj,  per  liter 

1 

HgO  layer(l) 

Alcohol  layer (2)' 

2 

'HgO  layer(l) 

Alcohol  layer(2)x 

2 

0.119 

0.075 

1.59 

*0.502 

0.314 

1.60 

O.138 

0.088 

1-59 

O.615 

O.389 

1.58 

0.175 

0.106 

I.65 

0.766 

O.489 

1.57 

0.226 

O.136 

I.69 

0.992 

O.615 

1.6l 

0.370 

O.238 

1-57 

1.208 

0.778 

I.63 

Distribution  of  Succinic  Acid 

Bbtwbbn  Watsa  and  Phbnol. 

(Campbell  and  Campbell,  1937.) 


,0 

Oms.  (CHg)j£00Hj£er  100  gms. 

2 

'HgO  4ayer(l) 

CgHgOH  layer (2)' 

1 

2.0 

3-95* 

4.05 

1.02 

10.5 

3-98 

4.15 

1.04 

14.5 

3-98 

4. 10 

1.03 

19 . 1 

4.10 

4.08 

1.00 

21.7 

4.04 

4.05 

1.00 

0  <CV2 

(COOH)p  per  100  gms. 

2 

1  'HgO  layer(l) 

CflHgOH  layer(2)  ' 

1 

24.5  4*54 

4-47 

1.00 

29.9  3*87 

3.82 

0.99 

31.0  4.13 

3-95 

0.955 

34.2  3*79 

3.87 

1.02 

Solubility  of  Succinic  Acid  in  Alcohols  and  in  Ether. 

(Timofeiew,  1891,  1894;  at  15°,  Bourgoin,  1878.) 


Solvent. 

Abs.  Methyl  Alcohol 
Abs.  Ethyl 
90%  “  ,  “ 

Abs.  Propyl 
Abs.  Ether 
Isobutyl  Alcohol 


Gms.  (CH^jCCOOH),  per 

100  Gms. 

Solvent  at: 

f— 

-1°. 

+15°. 

+  2X.S°. 

+39*-' 

IO.5X 

•  •  • 

19.40 

28.7 

5.06 

12-59 

9-49 

15 

.  . 

7  -  5i 

•  *  * 

2.  II 

... 

4-79 

7-53 

1.265 

. . . 

.  .  . 

.  .  • 

2-73 

. . . 

too  gms.  95  pet  cent  formic  acid  dissolve  s.o6  gms.  (CH,),(COOH)j,  atj(8.£ j 
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Solubility  of  Succinic  Acid  in  Several  Organic  Solvents  at  28°. 

(Desal  and  Patel,  1935.) 


8olvent 


Mol.  fraction  C  H.O. 

A  0  *  8olvent 
In  aat.  solution 


Mol.  fraction  C4Hg04 
In  sat.  solution 


Acetone 

Carbon  Tetrachloride 

Benzene 

Toluene 

D1  Xylene 

Chlorobenzene 


0.02948  Nitrobenzene 
0.0000118  Chloroform 
0.00002824  Methyl  alcohol 
0.0000298  Ethyl  alcohol 
0.0000304  Q  Propyl  alcohol 

0.0000476  n  Butyl  alcohol 


0.000128 

0.000138 

0.05620 

0.04865 

0.03613 

0.02618 


Data  for  the  solubility  of  Succinic  Acid  in  Acetone  in  presence  of 
Maleic  and  of  Fumaric  Acids  and  vice  versa  at  20°  are  given  by  Viseur, 
1926. 

Diagrams  showing  the  solubility  of  Succinic  Acid  in  various  binary 
mixtures  of  Water,  Acetone,  Carbon  Tetrachloride,  Methyl,  Ethyl  and 
Propyl  Alcohols  at  20°  and  at  40°  are  given  by  Bancroft  and  Butler,  1932. 

Freezing-point  data  are  given  for  mixtures  of  Succinic  Acid  and: 


1 .2  Dichlor  ethane! 
Di  nitro  phenol! 1 ) 
Fumaric  Acid! 3) 
Hydroquinone! 1 ) 
Maleic  Acid! 3) (5) 
a  Naphthol ( 1 ) 


)  8  Naphthol! 1) 

®  Naphthylamine(2) 
8  "  (2) 

m  Nitro  phenol! 1 ) 

II  II 

henol! 1 ) 


Pyrocatechol(i) 

Pyrogallolli ) 

Picric  Acid 
Resorcinol ( 1 ) 

1 . 1 .2.2  Tetra  chloro  ethane (4 ) 

Azo  benzene! 3J 


(1)  Kremann,  Zechner  and  Drazil,  1924; 
1925,  (3)  Kremann  and  Zechner,  1925J  (4) 
J93i »  (5)  Grimm,  Gunther  and  Titus,  1931. 


(2)  Kremann,  Weber  and  Zechner 
Timmermans  and  Mme.  Vesselovsky 


METHYL  MALONIC  ACID  (Iso  Succinic  Acid)  CH ( CH, )  ( COOH ) 

®  2 

gnS-  5*2  dissolve  123.8  gms.  CH(CHS)  (COOH).  at  250 
^ene  0.003  gm.  "  *  » 

(Verkade  and  Coops,  1930a  ) 
(Lecat,  1930.) 


ChH605 
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MALIC  ACID  (inactive)  COOHCH(OH)CHgCOOH. 

Solubility  of  Malic  Acid  in  Watbr. 

(Lange  and  8lnks,  1030.) 

From  the  determinations  at  approximately  50  intervals  a  curve  was 
plotted  and  from  this  the  equation  C  =  o.438t  +  47.04  was  derived.  The 
following  results  were  calculated  from  the  authors'  equation. 


t° 

Qms.  C^HgOg  per 

100  gms.  sat.  sol. 

t° 

Qms.  C^HgOg  per 

100  gms.  sat.  sol. 

0 

47.04 

40 

64.6 

10 

51.42 

50 

68.9(68.95) 

20 

55-8 

60 

73.3(72.85) 

25 

58.0(59.15  at  26* ) 

70 

77.7(76.85) 

30 

60.2 

80 

82.1(80.65  at 

The  authors  also  give  results  for  the  densities  and  refractive 
indices  of  aqueous  solutions  of  malic  acid. 

The  results  in  parentheses  are  by  Weiss  and  Downs,  1923. 

The  solubility  of  laevo  Malic  Acid  in  Water  is  given  by  Timmermans 
and  Dumont,  1931,  as  26.96  gms.  C4HgO&  per  100  gms.  H20  at  io°  and  36.35 
gms.  at  200.  The  eutectic  point  is  given  as  at  -2.200  with  15.0  gms.  1 
malic  acid  per  100  gms.  HgQ. 

Solubility  of  Malic  Acid  in  Aqueous  Solutions  of  Phosphoric  Acid  at  25°. 

(Walton  and  Kepler,  1930.) 


Normality  of 

Normality  of  c4Hfl0g 

Normality  of 

Normality  of  C4Hfl0( 

Aq.  HjjPO^ 

In  sat.  sol. 

Aq.  HgP04 

In  sat.,  sol. 

0.0 

II.06 

23-23 

3.02 

4.96 

8.88 

28.94 

2.70 

15.44 

4-74 

32. 10 

2.72 

16.76 

4.48 

35.8l 

2.82 

20.08 

3.68 

38.15 

2.. 9  5 

Solubility  of  Malic  Acid  in  Aqueous  Solutions  of  Sulfuric  Acid  at  30°. 

(Dltcmar.  1930.) 


Normality  of 

Normality  of  C4H60g 

Normality  Of 

Normality  of  C^gOj 

Aq . 

In  sat.  sol. 

Aq.  HgS04 

In  sat.  sol. 

0 . 0 

11.21 

19.08 

3.568 

4.212 

8.045 

23.54 

5.005 

9.4l6 

5.451 

25.26 

6.071 

14.00 

3.568 

28.44 

7.090 

Distribution  of  Malic  Acid  between 

Results  at  150. 

Cm.  Mols.  Acid  per  Liter:  pjst 

HjO  Layer.  Ether  Layer. 

O.564 
0.288 
o.  151 
O.967 

Freezing-point  data  for 
nerszwer,  1899. 


Water  and  Ether.  (Pinnow,  1915) 
Results  at  25. 50. 

Gm.  Mols.  Acid  per  Liter.  Djst.  Coeff. 


lf20  Layer. 

Ether  Layer. 

68.4 

I  .179 

O.OI72 

O.582 

0.0082 

71 

O.293 

O.OO4O 

73 

0.142 

0.0020 

71 

O.OO9I 

0.0045 

0.0024 

O.OI57 


62 
64 

62.9 
61 .6 

_ i:„  o niA  4-  l  mandelic  acid  are  given  by  Cent- 
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Distribution  of  Malic  Acid  at  23°  Between  Acetone  and  Glycbhoi~ 

(Smith,  1931,  1939.) 

MlUlmols.  COOH,CH,.CHOH.COOH  pep  liter  ol  . 


Acetone  layer  (A). 

Glycerol  layer  (G). 

2’ 

0.475 

2.6o 

0. 182 

O.675 

3.75 

0. 180 

I  .  10 

5.5o 

o.aoo 

2.2 875 

1 1 .o6a5 

IS 

O 

O 

Solubility  of  l  Malic  Acid  in  Sbvbral  Solvbnts. 


100 

gms.  methyl  alcohol  dissolve 

124-8 

gms. 

malic 

acid 

at 

0°. 

(l) 

II 

it  11  it  n 

167.7 

II 

II 

It 

n 

19-1°. 

(1) 

II 

"  ethyl  " 

91-4 

II 

II 

II 

11 

19°- 

(l) 

II 

"  propyl  "  " 

54 

II 

II 

II 

11 

19°- 

(l) 

II 

"•  dichlorethylene  " 

0.009 

II 

II 

II 

11 

15°- 

(2) 

II 

trichlorethylene  " 

0.010 

II 

II 

II 

it 

15° 

(2) 

II 

ethyl  ether  " 

2.96 

II 

II 

II 

n 

20°. 

<3> 

(i)  Timofeiew,  1894;  (2)  Wester  &  Bruins,  1894;  (3)  Timmermans  and 
Dumont,  1931. 


Freezing-point  data  are  given  for  mixtures  of: 

d  Malic  Acid  +  1  Malic  acid(i)  1  Malic  Acid 

♦  d  Chloro succinic  acid( 2)  "  *' 

”  "  ♦  1  "  "  "  (2) 

"  +  d  Tartaric  acid(2)(4)  "  » 


II 


+  1 


II 


(2) (4) 


♦  Meso  Tartaric  acid(2) 

♦  d  Phenyl  glycollic 
+  acid<3) 

+  1  "  » 

+  d  Tartaric  acid+H„0(4) 

+  1  ••  It  *11 


10!;!  lT?rmanS  and  ^esselovsky,  1932;  (a)  Timmermans  and  Meuse 
1931,  (3)  Timmermans  and  Motuik,  1932;  <4>  Timmermans  and  Dumont,  1931 

TARTARIC  ACIDS  C2H2(OH)2(COOH)2.  d,  /,  and  racemic 
Solubility  of  Each  Separately  in  Water. 


•  Drams  Tartaric  Acid  per  100  Gins.  H2Q 


(Leidie,i882.) 


O 

10 

20 

25 

30 

40 


Dextro 
and  Lae  vo 
Adds. 

II5.O4 

I25  72 

*39-44 

x47-44 

156.2 

1760 


Racemic  Racemic 

»  i.AS-  Ac- 

Anhydrous.  Hydrated. 

8.16 


Gms.  Tartaric  Acid  per  too  Gms.  HsO. 

- - - - A*. 


12.32 
18  .O 
21.4 
25.2 
37-0 


9  23 
14  00 
20 .60 
24  61 
29.10 
43 -32 


50 

60 

70 

80 

90 

100 


Dextro 
and  Laevo 
Acids. 

*95  o 

2I7  -55 

243.66 

27  3-33 

306.56 

343-35 


•otaioK'  diSS°,Ve  ,4°-8  gms'  urtaric  acid  at  .5". 


Racemic 

Ac. 

Anhydrous. 

50.0 

64.52 

80.56 

98.12 

117-20 

I37-80 


Racemic 

Ac. 

Hydrated 

59-54 

78-33 

99.88 

124.56 

*52  -74 

184.91 


The  Sp.  Gr.  of  the  sat. 
(Greenish  and  Smith,  1903.) 


c4h606 


234 


The  following  results  for  the  solubility  at  250  of  dextro  tartaric  acid, 
racemic  tartaric  acid  and  mixtures  of  the  two  are  given  by  Findlay  and 
Campbell,  1928. 


Acid 

Dextr6  Tartaric  Acid 
Racemic  (d  +  1)  Tartaric  Acid 
Dextro  +  Racemic 


Oms.  acid  per  100  gms.  Hg0 

147.7 

21.5 

103.8(d)  +  11.8(1) 


Later,  very  careful  determinations  by  Dalman,  1937,  differing  somewhat 
from  the  results  of  Leidie,  1882,  correspond  to  a  straight  line  expressed 
by  the  equation  C  =  51.8573  +  0.2643  t.  From  this  equation  the  following* 
results  were  obtained. 


t° 

Oms.  C^HgOg 
100  gms.  sat. 

per 

sol. 

Sol  Id 

Phase 

t° 

Oms.  C4H0Oe  per 

100  gms.  sat.  sol.' 

Solid 

Phase 

16.18 

Eutec . 

48.18 

(l) 

Ice  +  C 

,H«°6 

50 

65.072 

w 

0 

51.8573 

<w 

60 

67.715 

II 

10 

54.490 

It 

70 

70.358 

II 

20 

57-143 

II 

80 

73-001 

II 

35 

58.464 

II 

90 

75.644 

30 

59.786 

II 

100 

78.287 

40 

62.429 

II 

(1)  Timmermans  and  Dumont,  1931. 


TARTARIC  ACID  C,H2(OH)2(COOH)». 

Solubility  of  Tartaric  Acid  in  Aqueous  Solutions  of  Acetic  Acid 
Hydrochloric  Acid  and  of  Sulfuric  Acid  at  25°.  (Knox  and  Richards,  1919.) 


Results 

for  Acetic  Acid. 

Equlv.  Normality 
CHj-COOII.  C,II,(0H),(C00H), 

0.7.5 


Results 

for  Hyd  rochloric  Acid. 

Equlv.  Normality 


Results 

for  Sulfuric  Acid. 

Equiv.  Normality 


O.60 
I  .9.3 
2.63 
4.25 
6.12 
8.3o 
10.89 
1 4  •  *  4 
16.9a 


10.09 

9.875 

q.5l5 

8.717 

7.718 
6.548 
5.  i5i 
3.5o5 
1 .5g4 
0.344 


H,  SO*. 

I. 798 
4.043 
6.807 
9  •  89^ 

12.54 
1 5 . 46 
18. 10 
ig.85 
22.  17 


C.HjiOHljlCOOll), 

8 . 5 1 
6.64 
4.73 
3.i8 

2.43 
1 
1 

1.86 
2.7  4 


•77 


1 u • o 

Solubility  of  Tartaric  Ac®  in  Aqueous  Etbyl  Alcohol  Solutions  at  *5  • 

Gms.  C2H2(OH)2(COOH)2 


^hoh"1  Vof, 

CjHsOH  Sat  Sol. 
in  Solvent. 


Wt.  Per  cent 


O 

IO 

20 

30 

40 

50 


I. 321 
1.300 
I.276 
I. 251 
1.220 
I  .  184 


Sat.  Sol. 

57  9 
56 

54- 1 
52 

49.6 

47 


oms. 

Solvent. 

CoWjvJiT  • 
in  Solvent. 

Sat.  Sol. 

Sat.  Sol. 

137-5 

60 

1 .  142 

43-9 

1273 

70 

1.095 

40.  2 

H7-9 

80 

I.040 

35-3 

108.3 

90 

0-973 

29 

98.4 

95 

0-937 

25-4 

88.6 

100 

O  905 

21.6 

Solvent. 

78.3 
66.9 
54-6 
40.8 
34- 1 
27.6 
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Solubility  op  Dbitro  Tartaric  Acid,  Racemic  Tartaric  Acid  amd  Mixtures 
OF  THB  TWO  IN  93-8  WT.  ETHYL  ALCOHOL. 

(Findlay  and  Campbell.  1928.) 


Gtoa.  C^HqOg  per  100  gna^  93.8  Wt.  %  CgHgOH  at: 


Solid  Phase 

' . 0° 

16° 

S8 - 

40° 

Dextro  acid 

25.17 

30.65 

43.04 

6l.70 

Racemic  acid  (total  d  +  1) 

2.006 

3-153 

5.01 

6.299 

Dextro  +  racemic  acid 

r24-92d 

40. 26d 

51 .o6d 

94.04d 

1  I.09I 

0.2I 

I.04I 

1.581 

The  authors  also  give  similar  results  for  dextro  and  racemic  Methyl 
Tartrate,  Methyl  Diacetyl  tartrate,  Ethyl  Diacetyl  tartrate  and  Methyl 
Dibenzyl  tartrate. 

Solubility  op  Tartaric  Acid  in  Aqueous  Solutions  op  Salts  at  25°. 

(Here  and  Hlebenthal,  1929.) 


In  aq.  Potassium  Chloride 


In  aq.  Sodium  Chloride 


Om.  Equlv.  per  liter 

Cta.  Equlv.  per  liter 

KC1  We 

\ 

r  NaCl  C.H  0. 

4  0  0 

— V 

0.0  10.04 

0.75  9-94 

1.0  9.92 

1.20  9.84 

1.68  9.92 

1.52  9.78 

2.25  9.90 

1.70  9.78 

2.70  9.90 

3.70(1)  9.77 

1)  An  excess  of  NaCl  was 

present. 

Distribution  of  Tartaric  Acid 

between  Water  and  Ether. 

(Pinnow,  1915.) 

Results  at  150. 

Results  at  270. 

Gms.  Mols.  per  Liter- 

C 

Gms.  Mols.  per  Liter. 

c 

H»0  Layer,  c.  Ether  Layer,  c'. 

c ' 

t - - * - - - V 

HjO  Layer,  c.  Ether  Layer,  c'. 

?’ 

1.402  O.OO72 

197 

I  625  0.0070 

2  33 

O.79O  O.OO37 

216 

O.857  O.OO33 

259 

O.44O  0.0022 

210 

O.427  O.OO16 

268 

Distribution  of  Ta.taiic  Acid  B.tv.bk  Wateb  a  hi, 
Iso  Amyl  Alcohol  at  25°. 

(Holosaowaky.  KulUow  and  Bekturow,  1936.) 


Om.  Mols. 
'  Hg0  layer(l) 

0-454 

O.674 

1-370 

2.010 

2.600 


per  1Uer 
Alconoi  layer (2)' 

0.029 

0.047 

0.114 

O.198 

0.255 


1 

¥ 


Q».  Mol  a. 
'HgO  layer(l) 


AlcShol  la 


15.66 

14.34 

12.02 

10.15 

10.20 


4-44 

5.42 

6.83 

8.48 

10.51 


0.52 

0.72 

O.98 

1-57 

2.80 


1 

T 

8.54 

7-53 

6.97 

5.40 

3-75 
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Distribution  of  Tartaric  Acid  Between 
Water  and  Ether. 


Results  at  19°. 

(Schilow  and  Lepin, 
1922.) 

Gms.C,H,(OH),  (COOH), 
per  too  cc.  of 


Results  at  25°. 

(Smith,  1921,  1922.) 

Mllliraol*.  C,H,(OH),(COOII), 
per  liter  of 


Acetone  and  Glycerol. 
Results  at  25°. 

(Smith,  1921,  1922.) 

Mllllmols.  C,Ht(OH),(COOH)j 
per  liter  of 


Hs  0 

(C,Hs),0 

c. 

H,  0 

(C,H,),0  C, 

Acetone 

Glyeerol 

A 

layer  (C,). 

layer  (C,). 

c,‘ 

layer  (C,). 

layer  (C,).  C, 

layer  (A). 

layer  (G) 

G‘ 

16.70 

0.0742 

o.oo44 

8.40 

0.625  0.0745 

0.4l2 

2:75 

0.  i5o 

33.60 

0. 1 54 

0.0046 

VI 1 . 62 

1 . 5oo  0 . 0694 

0.435 

3.07 

0. 1 36 

66.80 

0.367 

o.oo55 

37.55 

2.56a  o.o683 

0.625 

5.77 

0.  io5 

107.4 

0.890 

o.oo83 

98.75 

6.062  0.06 1 3 

0.60 

6.00 

0. 100 

137.0* 

1 .600* 

0.01 17  * 

Excess  solid  present. 

i  .3o 

16.75 

0.080 

IOO  | 

gms.  86.5 

°/o  glycerol  ( d  ■ 

=  1.2326)  dissolve 

1 1 5 . 5 

—  161 .7 

gms. 

c2h2(( 

DH)i(COOH),  at  20°.; 

IOO 

gms.  98.5 

0/0  glycerol  ( d  = 

=  1.2645)  dissolve 

* 

69.5 

—  114.7 

gms. 

C«  H4(OH)s(COOH)2  at  20° 

Saturation  was  approached  from  below  and  from  above.  In  the  latter  case 
esters  were  formed  and  the  higher  results  include  the  acid  which  had  passed  into 
solution  in  the  form  of  ester. 

Solubility  of  Tartaric  Acid  in  Alcohols. 


(  Hblm,  1921,  1922. 


(Timofeiew,  1894.) 


Alcohol. 

Methyl  Alcohol 


<< 

a 

u 


-  3 
+192 

23 

39 

-  3 

+19.2 


Gms.  CjHi(OH)i- 
(COOH), 
per  100  Gms. 
Solvent. 

67  -5 

70.  I 
73-2 
77  3 
22.4 
27.6 


Alcohol. 

Ethyl  Alcohol 

<< 

Propyl  Alcohol 


v. 


U 

a 

u 


+23 

39 
-  3 

+19.2 

23 

39 


Ethyl  Alcohol 

“  -1-19.2  27.0 

Solubility  of  Tartaric  Acid  in  Several  Solvents. 


Gms.  C,H,(0H)r 
(COOH), 
per  100  Gms. 
Solvent. 
28.9 
31.8 
8.74 

10.85 

11.85 
14.4 


Solvent. 

Amyl  Alcohol 
Benzene 

Carbon  Tetrachloride 

Ether 

<< 

Dichlorethylene 

Trichlorethylene 


Sp.  Gr.  of 
Solvent. 

^20  =  O.817 
da  =  0.873 
da  =  1.587 
d2  2  =  0.711 


du  of 
Sat.  Sol. 

O.824 
875 
589 
715 


Gms.  C,H,(OH)r 
(COOH),  per  100 
~  mv< 


O 

I 

o 


25 

25 

25 

25 

15 

15 

15 


Gms.  Solvent 

3  •  5° 
0.0086 
O.O189 

O.61 

O.4O 
0.005 
0.005 


Authority. 
(Seidell,  1910.) 


(Bourgoin,  1878.) 
(Wester  &  Bruins, ’14  ) 


100  gms.  Ethyl  Ether  dissolve  0.310  gm.  dextro  tartaric  acid  at  so". 

(Timmermans  and  Dumont,  1931 •• 

,  •  Gar  mixtures  of  the  d  and  racemic  modifications  of  dimethyl 

F.-pt.  data  are  given  for  mixtures  e  a  and  racemic  modifications  of  di- 

ether  of  tartaric  acid,  and  for .mixtures  r'  boom  (1899).  Results  for  mixtures 
methyl  ether  of  dmcetvl  tartaric  acid  of  race%tc  tartaric  acid  by  Ringer 

(*  1 902 ) f Resu  1 1  srf  or°m ix  t  u  r  es  given  by' 'Beck^Qo?)6'  Data°for 

lor  fixtures  oi  4  and  <  dintethy,  ester  of  tar- 

uric  acid  are  given  by  Centnersxwer  (.809)- 
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.  •  . „  : v t n »«  nf  dextro  and  laevo  tartaric 

Data  for  the  melting-poin  authors  also  give 

acids  are  given  by  Findlay  an  .  ,  tg  of  active  and  racemic  methyl 

diacetyl  ia^s^M  5^  "tartrates,  methyl  dipropionyl  tartrates 
and  methyl  dibenzoyl  tartrates. 


TARTARIC  ACID 

Freezing-point  data  are  given  for  various  mixtures  of: 


d,  1  and  racemic  Tartaric 

II  II  H  ** 


Acids (2) (3* 

"  ♦  malic  acids! 3) ( 5 > 

"  +  "  "  ♦  HgO(sl 

"  ♦  chloro  succinic  acids! 3) ( 1 ) ( 5> 

"  ♦  "  "  "  ♦  HB0 ( s ) 

"  ♦  aspartic  acid! 3) 

"  ♦  asparigine  ♦  Hg0(  3) 

♦  iso  butyl  ester(6) 

"  +  phenyl  glycolic  ester! 4) 

"  ♦  "  "  "  ♦  Hg0U) 


(1)  Timmermans  and  Mme.  Vessolovsky,  1931;  (2)  Timmermans  and  Mme. 
Vessolovsky,  1932;  (3)  Timmermans  and  Heuse,  1931;  (4)  Timmermans  and 
Motiuk,  1932;  (5)  Timmermans  and  Dumont,  1931;  (6)  Campbell,  1929. 


ERYTHRITOL  TETRA  NITRATE  i  (Nitroerythrite)  (CHN03CHgN0s ) g. 

Freezing-point  data  for  mixtures  of  Erythxitol  Tetranitrate  and  each 
of  the  following  compounds:  Nitromannite ,  nitro  penta  erythrite,  nitro 
phenetol,  p  nitro  toluene,  2.4.6  tri  nitro  toluene  and  q  dinitro  benzene 
are  given  by  Urbanski,  1933,  1934. 

BUTYRO  NITRILE  CHs(CHg)gCN. 

Freezing-point  data  are  given  by  Joukovsky,  1934,  for  mixtures  of 
Butyro  nitrile  with  Acetonitrile,  Proprio  nitrile,  Valeronitrile  and 
with  Benzene 


BUTYL  CHLORALDEHYDE  CHgCl  (CHg  )  gCHO. 

Freezing-point  data  for  mixtures  of  Butyl  chloraldehyde  and  Pyramidon 
are  given  by  Pfeiffer  and  Seydel,  1928. 


BUTYL  CHLORAL  HYDRATE  CH3CHClCClgCH(OH)g. 

Freezing-point  data  for  mixtures  of  Butyl  chloral  hydrate  and  Anti- 
pyrine  are  given  by  Pfeiffer  and  Seydel,  1929. 
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ChloroACETIC  ACID  ESTERS. 

Solubility  of  Monochlor,  Dichlor,  and  of  Trichloracetic  Ester 
in  Aqueous  Alcohol  at  Room  Temperature. 

(Bancroft  —  Phys.  Rev.  3. 193.  1895  -96.  from  results  of  Pfeiffer,  Z.  physik.  chem.  9,  469,  '<*.) 


cc.  Ethyl 
Alcohol  in 
Mixtures. 


cc.  HjO  added  to  cause  separation  of  a  second  phase 
in  mixtures  of  the  Riven  amts,  of  Alcohol  and  3  cc.  of* 

CHjiClCOOCgH*.  CHCI2COOC2H4  CCIaCOOCsHj^ 


3 

I.32 

0.90 

0.65 

6 

4-01 

2-45 

1 .80 

9 

7*30 

4-33 

3.02 

12 

10.78 

6.60 

4*50 

IS 

16. 16 

9.20 

6.50 

18 

22. 16 

1  •  • 

•  •  • 

21 

28.74 

t  t  t 

•  •  • 

METHYL  PROPIONATE  QH4COOCH3. 

100  gms.  H20  dissolve  5  gms.  C2H6COOCH3  at  220.  (Traube.  1884.) 

More  recent  data  for  the  solubility  of  methyl  propionate  in  water  are  given  bv 
Herz  (1917). 


a  BROMO  u  BU’iYRIC  ACID  CH3CH2CHBrC00H. 

Distribution  of  a  Bromo  a  Butyric  Acid  at  25°  Bbtwirn: 

(Stalth  and  White,  1028.) 

Water  and  Chloroform  Water  and  Benzene  Water  and  Toluene 


Ora.  Hols.  C4H702Br  per  liter 

to.  Hols.  C^H^OgBr  per  liter 

Om.  Hols.  C4H70gBr  per  liter 

BgO  layer 

CHClg  layer' 

'  HgO  layer 

CHC13  layer' 

'HgO  layer- 

CHClj  layer' 

0.00746 

O.OO667 

0.00786 

0.00471 

0.00887 

0.00377 

0.00952 

0.00957 

0.01010 

0.00669 

0.01138 

0.00541 

0.01199 

O.OI391 

0.01153 

0.00795 

0.01290 

0.00658 

O.O1387 

0.01750 

0.01307 

O.OO962 

O.OI469 

0.00800 

0.01553 

0.02069 

0.01547 

0.01248 

0.01737 

0.01058 

0.01706 

0.02404 

0.01744 

0.01523 

O.OI964 

O.OI303 

0.01900 

0.02914 

0.02134 

0.02051 

0.02386 

0.01799 

0.02164 

O.O3621 

0.02838 

0.03272 

O.0319O 

0.02920 

O.O2428 

0.04352 

0.03778 

0.05257 

0.04215 

0.04820 

O.O2689 

0.05101 

Distribution  of  a  Bromo  Butyric  Acid  Between 
Watrr  and  Olive  Oil  at  25°. 

(Bodansky  and  Mel^s,  1832.) 


Ora.  Hols.  CAH7p?Br  per  liter  _  J. 

'  HgO  layer  (1)  ^  Oil  layer  (2)  11  2 

O.O456  0.059  0,77 

0.088  0*125  0.704 
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T  Phosplio  n  BUTYRIC  ACID  HOOC.CH,.CH.CHaPO(OH). 

100  gms.  sat.  solution  of  y  phospho  n  butyric  acid  in  water  contain  4i.3  gm». 
HO  OG  CHj.CH.CHj.PO  (OH)  at  o°  and  53.3  gms.  at  20°.  ( > 


PMALAMINIC  ACID  CH2(OH)COOH:CH2CONH2,  CH2COO.NH,.CHCOOH. 

Solubility  in  Water  at  i8°.  (Lutz,  1902.) 


Compound. 

M.-pt. 

Gms.  per  100 
Gms-  HjO. 

(a) p  in  Water 
C  =  I,  I  *2. 

d  8  Malaminic  Acid 

149 

7-52 

+  9.7° 

l 

149 

7- 50 

-9-33 

r 

148 

4.02 

e  •  • 

1  and  dl  ASPARTIC  ACIDS 

H00CC2 

HglNHjjCOOH. 

Solubility  of  1  and  of  dl  Aspartic  Acid,  Each  Determined 

Separately, in  Water. 

(Dalton  and  Schmidt,  1033.) 


In  the  case  of  the  1  Aspartic  Acid  38  determinations  were  made  at  9 
temperatures  between  o'and  6o°.  In  the  case  of  the  dl  acid  30  determina¬ 
tions  were  made  at  9  temperatures  between  o°  and  65°.  From  the  solubility 
equations  obtained  from  these  results  the  following  values  for  regular 
intervals  of  temperature  were  derived.  The  values  above  65°  are  less 
accurate  than  those  below.  The  density  of  approximately  saturated  solu¬ 
tions  at  250  was  very  close  to  1.00. 


Qms.  per  100  gms.  HgO 
'T  aspartic  acid  aspartic  acid  ' 


0ms  .  per  1000  gms.  H_0 

^  g  _ 

'  i.  aspartic  acid  aspartic  acid  ' 


0  2. 09(2.23) 

5  2.49 

10  2.96 

15  3.53 

20  4.20 

25  5.00(5.39) 

30  5.96 

35  7.10 

40  8.45 


2.62(3.16) 

45 

10.07 

16.75 

3.22 

50 

11.99(12.54) 

20.00(20.98) 

4*12 

55 

14.29 

23.75 

5.12 

60 

17.01 

28 . 64 

6.33 

65 

20.27 

32.91 

7.78(8.16) 

70 

24.14 

38.40 

9.50 

75 

28.75(27.14) 

44.56(47.94) 

11-55 

13.95 

100 

68.93(48.8) 

85.94(99.4) 

The  above  results  in  parentheses  are 
Those  at  ioo°  were  calculated. 


by  Dunn,  Ross  and  Reed, 


1933. 


Solubility  of  dl  Aspartic  Acid  in  Aqueous 
Solutions  of  Ethyl  Alcohol. 

(Dunn  and  Ross,  1936.) 


„0 

Wt.  %  CgHgOH 

d.  of 

Oras.  C4H?041 

t 

In  aqueous 

sat. 

per  100  gms, 

solvent 

sol. 

solvent 

0 

II 

20.32 

O.972 

O.0703 

42.52 

0-935 

0.0267 

66.94 

0.886 

O.0111 

25 

20.00 

0.963 

0.266 

II 

42.66 

0.926 

0.0992 

II 

67.03 

0.872 

O.0317 

92.6l 

0.807 

0.0020 

„0 

wt<  * 

d.  of 

Qma.  C4H?04N 

t 

in  aqueous 

sat. 

per  100  gms. 

solvent 

aol. 

solvent 

45 

it 

20. 16 

O.958 

0 . 680 

11 

42.59 

O.914 

0.255 

11 

67.03 

O.856 

O.0608 

65 

it 

92.6l 

0.796 

O.OO42 

20.32 

0.952 

1*53 

11 

42.52 

O.902 

O.588 

11 

66.94 

0.840 

O.I32 

92.6l 

O.780 

O.0129 

Solubility  of  1  Aspartic  Acid  in  Aqusous 
Solutions  of  Ethyl  Alcohol  at  25°(?l. 

(McMeekln,  Cohn  and  Weare,  1935.) 


Vol.  %  CgHgOH 

d.  of 

Ora.  Hols.  C4H?04N 

Vol.  %  CgHgOH 

d.  or 

Om.  Hois.  C^C 

In  aqueous 

sat. 

per  liter 

In  aqueous 

sat. 

per  liter 

solvent 

sol. 

sat.  sol. 

solvent 

sol. 

sat.  sol. 

0.0 

0.9994 

0.0375 

70.0 

O.8826 

0.00149 

20.0 

0.9729 

0.0149 

80.0 

0.8550 

0.00070 

40.0 

0.9457 

0.00675 

90.0 

0.8262 

0.00021 

50.0 

60.O 

0.9272 

O.9064 

0.00441 

O.OO264 

100.0 

O.7851 

0.0000116 

/ASPARTIC  ACID  (Aspariginic  Acid)  Amino  Succinic  Acid,  H00C.CH,.CH.ND,C00Hr 

Solubility  in  Water  and  in  Aqueous  Solutions  op  Salts  at  20°. 

(Pfeiffer  and  Wtlrgler,  1916.) 


Salt. 

Hols .  salt 
per  liter. 

Gms.  0,  H,NO, 
per  100  cc.  sat.  sol. 

Salt. 

Mols.  salt 
per  liter. 

Gms.  C,  H,  N04 
per  100  cc’.  sat.  sol. 

None  (=  H20). . 

0.00 

0.410 

O.69I 

Li  Cl . 

1. 17 

0.493 

CaCl2 . 

0.612 

KNOj . 

I  .OO 

o.633 

»  . 

o.638 

KC1 

1  .  OO 

o.54q 

<>•499 

o.55o 

»  .  .  .  a,  .  .  . 

0.745 

K  Rr 

0 .5o 

1 .00 

»  . 

0.998 

))  . 

Ga(NO,),... 

0.758 

2 ,  OO 

o.638 

SrBr2 . 

0.638 

j)  ,  ,  .  . . 

4.00 

0.742 

SrCl2 . 

0.638 

k2so* . 

o.5o 

0.686 

Sr(NO,),.... 

0.592 

NaCI . 

o.5o 

0 . 464 

»  ass. 

0.751 

))  . .  • 

1 .00 

0.520 

»  .  .  a  . 

0.798 

2.00 

o.54i 

»  ...» 

..  O.816 

0.929 

»  . 

4.00 

0.570 

»  , . . . 

1 .346 

The  following  determinations  are  given  for  salt  solutions  made  with  aqueous 
o.l  normal  Na  OH  instead  of  water. 


Salt. 

Mols.  salt 
per  liter. 

Gras.  Hj  NO* 
per  100  cc.  sat.  sol. 

1.669 

1 .640 

Salt. 

KBr  . 

Mols.  salt 
per  liter. 

Gms.  C*  Hj 
per  100  cc.  sat  sol# 

1.762 

1  756 

None  (sao.i/iNaOH) . 
t  ,*  r\ 

0.0 

1-97 

2.00 

KC1 . 

NaGl . 

L.707 

KNO, . 

1.907 

Freezing-point  data  are  given  for. 

Aspartic  Acid  .  Chloro  succinic  acid  .  H20 

■,  n  .  Tartaric  acid  (Timmermans  and  Mme.  Vesselovsicy ,  1933.1 


BUTYLENE,  pseudo  and  iso,  G^Hg. 

1  .occ.abs.C2H5OH  dissolves  49-7  ,0  52.9CC. 
i.occ.  »  »  *>  44-6 1°  45. ice. 


pseudo  CiHg  at 
iso  » 


i9nand  760mm. pressure 
)  ))  ® 

(Sporry,  1922,  1926.) 
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c4h 


8 


Y  BUTYLENE  (Propene,  2-  methyl)  CH2:C(CH3)CH3. 


Solubility  of  Y  Butylene  in  Several  Solvents  at 
Various  Temperatures  and  Pressures. 

(Klrejew,  Kaplan  and  Romantchouk,  1939.) 


cc 

C  h.  (reduced  to 

0°  &  760  mm)  dissolved  ty  1 

■cc  solvent  at: 

Solvent 

t° 

'  50 

100 

150 

200 

300 

400 

600 

760  ran  Hg 

Pressure 

Kerosene 

-21 

17.5 

36.0 

54-5 

73-5 

— 

— 

— 

— 

11 

-10 

7-5 

15.5 

25-5 

39-0 

— 

— 

II 

0 

5-5 

11.5 

18.0 

25-5 

42.5 

— 

— 

— — 1 

II 

+20 

3-0 

6.0 

8.5 

li-S 

l8.0 

25-5 

44.O 

58.5 

II 

40 

1.0 

2.0 

3.0 

4-3 

8.0 

11.5 

19*0 

24*0 

Xylene 

-21 

20.0 

44.0 

74-0 

— 

— 

— 

— 

— 

II 

-10 

12.0 

34.0 

38.5 

55-o 

— 

— 

— 

— 

II 

0 

8.6 

17.5 

27-5 

38.0 

65.5 

— 

— 

— 

II 

+20 

3.0 

7.0 

11.0 

14-0 

23.0 

35-0 

58.5 

75.0 

II 

40 

2.0 

4.5 

6.0 

9.0 

13.5 

18.5 

30.5 

39-0 

Cracked  benzine 

-21 

l6.0 

46.0 

61.5 

— 

— 

— 

— 

— 

II 

II 

-10 

9-5 

21.5 

35.0 

52.0 

— 

— 

— 

— 

If 

II 

0 

7.5 

15-5 

24.0 

32.5 

55-0 

— 

— 

— 

II 

II 

+20 

2.0 

5.0 

8.0 

11.5 

20.0 

29.0 

48.5 

6l.O 

II 

II 

40 

2.0 

4.0 

6.0 

8.0 

12.0 

16.0 

24.O 

31.0 

Dichloro 

ethane 

0 

6.0 

12.0 

18.0 

24.0 

50.0 

— 

— 

— 

Light  benzine 

0 

6.0 

12.0 

19-0 

28.0 

38.0(250) 

— 

— 

— 

Heavy  benzine 

0 

8.0 

16.0 

24.0 

33.o 

44.0 1 250) 

— 

— 

— 

PP'  Dichlor  ETHYL  SULFIDE  («  Mustard  Gas  »  )  S(CH2.CH*CI ), 

Solubility  of  «  Mustard  Gas  »  in  Water. 

(  Boulin  and  Simon,  19:20;  Wilson,  Fuller  and  Schur,  1922.  i 

B  and  S  titrated  the  acidity  of  the  aqueous  solution  immediately  and  after  2/  hours 
and  considered  the  results  to  show  the  amount  of  the  compound  which  dissolved 

and  afterwards  decomposed.  Approximate  determinations  in  this  manner  usincr 
cold  water,  gave  0.48  gm.  S  (CH2.CHS  Cl)a  per  liter.  manner,  using 

I  he  rate  of  decomposition  at  temperatures  of  20°,  5o°  and  ioo°  was  found  tn 

Th'  cI,ki  ■»-  °f  >hiodi6iy'oi  ontoth;: 

;rLr  :rs.  dc,erminat"’"s  ™  «">•  -h  »r  0.684  gm.  s  (ch,  ch,  cl). 
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The  Mutual  Solubility  of  «  Mustarb  Gas  »  and  Ethyl  Alcohol. 

1  Thompson,  Black  and  Sohl,  1921,) 

The  synthetic  method  was  used.  The  temperatures  of  complete  solution  and 
o!  clouding  of  known  mixtures  were  determined.. 


Results  with  92 

.50/0 

Alcohol. 

Results 

with  Absolute  Alcohol. 

f 

Gms.  S(CB,CH,C1), 
per  too  gms.  of  mixture. 

t*. 

Gms.  S(CII,CH,GI), 
per  too  gms.  of  mixture. 

t*. 

Gms.  S  (011,011,01), 
per  100  gms.  of  mixture. 

5.1. 

34.4 

5.6. 

12.8. 

35.2 

....  68.67 

7.5. 

.  47-45 

17.0. 

....  30,26 

35.8 

....  72.45 

9* 1  • 

21.7. 

*  *  «* •  33*qi 

36.7 

10.6. 

.  53.73 

25.6 . 

....  38.70 

37.6 

....  78.20 

1 1 .8. 

28.3. 

..  .  42.80 

37.9 

12.2. 

29-9- 

....  46.47 

38.6 

....  84-93 

i3.6. 

3o.6. 

38.5 

....  86 . 80 

14.2. 

n  1  e-  .  v 

3 1 . 4  - 

38.4 

....  88.75 

14.8. 

.  75.76 

3i  .0. 

_  54.45 

37.8 

1 5 . 5 . 

.  ...  80.25 

32.5. 

....  56.76 

35.7 

....  92. g3 

15.6. 

.  83.12 

33.o. 

....  59.37 

30.9 

....  95.18 

i5.3. 

.  87.13 

33.6. 

«9-9 

....  97.53 

i4-8. 

.  9i-o4 

4 .5 .  g3.  i3 

3.G .  95.3i 


Solubility  of  «  Mustard  Gas  »  in  Gasoline,  in  Rail  Road  Light  Oil- 

and  in  Kerosene. 

(  Thompson  and  Odeon,  1920.) 


Gasoline 

-i-StCHiCHjCIV 


Gms.  S(CB, 011,01), 
t*  per  100  gms.  of  mixture. 

4.2  .  3o.o8 

4.5  _  3o.i4 

9,0 .  36.46 

9.5  .  36. 5i 

1 3. 5 .  46.21 

14.0 .  46.3i 

18.7 .  53,49 

20.4  ,cr"  *•).  66.02 

18.0 .  77-53 

7-8 .  8-7*17 

7.3  .  87.34 


R.  R.  Light  Oil 

+-S(CH4CHjCI),. 


f. 

Gms.  S(CH,0II,01), 
per  100  gms.  of  mixture 

9.3. 

1 4  •  5 . 

.  24.33 

20.9. 

.  29.88 

23.6. 

.  38.49 

33.o. 

.  47:95 

35.0. 

.  54.48 

37.oicrit.11.  63. 80 

3 1 . 3 . 

.  86.58 

28.0. 

.  88.74 

2  .5 . 0 . 

Kerosene  , 
4-S(CHsCH2G1)2. 

Gms.  S(CII,CR,01), 
t*.  per  100  gms.  uf  mixture. 

q.5 .  33 . 1 3 

14.  a .  39.79 

25.0 .  68.67 

25 . 6  (crll.t.i .  7.I.80 

20  6 .  75.21 

15.6  .  76.67 

24.3 .  81.42 

21.9 .  84.93 

1 4- 3 .  89.68 

8.9 .  9 1  -  88 


Mutual  Solubility  of  .(Mustard  Gas  »  and  Ligroin. 
(  Thompson  and  Od.-cn,  1920. 


t". 

7.5. 

6.5. 

2.5. 
0.2 . 

2.5. 

6.5 . 
10.3. 
1 4  •  5  • 


ms.  SlCII-Cir.,!:!  I,  pc-r 
loo  gms.  mixture. 

8.7 
11.3 

13 .7 

16. 1 

24.2 

27 . 8 
32.5 

39.3 


1 4 

12 


5  and  had  d 

U  =  1-6677- 

(.ms.  S 

(011,011,01,1:  pc 

.”  IliO 

gms.  mlxtijj-c. 

.  . . 

43.7 

.5 . 

49-4 

.3 . 

56.8 

O  (  erit .  t  •  ) . 

6  1 . 4 

66.7 

76. 1 

.0 . .  • 

80 . 9 

82 . 6 

t". 

y.6. 
9.0. 
9.0. 
10.0. 
12.0. 
1 3.o. 


Gins.  Si  Oil,  Oil,  01),  per 
loo  gms.  mixture. 


84.5 

86.4 

88.4 

90.5 
<)5 . 1 
97-4 


1 3.o .  100.0 


The  authors  also  give  data 
and  rail  road  light  oil. 

Freezing-point  data  for  mixtures  of  « 
Wilkinson,  Neilson  and  Wylde,  1920. 


for  the  mutual  solubility  of  chlorinated  «  Mustard  Gas 
Mustard  Gas  »  and  sulfur  are  given  by 
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THIOSINAMINE  (Allyl  Thio  Urea)  CHgiCHCHgNHCSNHg. 

Freezing-point  data  for  mixtures  of  thiosinamibe  and  antipyrine  are 
given  by  Mazetti,  1926. 

100  cc.  H»0  dissolve  about  5.9  gms.  NHj.CS.NH.C1H4  at  15-20°. 

100  cc.  90%  alcohol  dissolve  about  50  gms.  NHj.CS.NH.CjHj  at  15-20°. 

(Squire  and  Caines,  1905.) 


BUTYRALDEHYDE  fl  CH3  ( CH£  )  gCHO . 


100  gms.  H_0  dissolve  3.6  gm.  normal  butyraldehyde  at  20°.(Vaubel, 
"  "  "  "  10.0  "  iso  butyraldehyde  "  "  " 


1899. ) 

II 


ETHYL  METHYL  KETONE  CH,.CO.C,H». 

Solubility  in  Water.  (Rothmund,  1898.) 
By  synthetic  method,  see  Note,  page  292. 


t\ 

Gms.  Ketone  per  100  Gms. 

t* 

Gms.  Ketone  per  too  Gms. 

Aq.  Layer. 

Ketone  Layer. 

Aq.  Layer. 

Ketone  Layer. 

— 10 

34-5 

89.7 

90 

l6.  I 

84.8 

+  10 

26.1 

90 

no 

17.7 

80 

30 

21 .9 

89.9 

130 

21.8 

71.9 

So 

17-5 

89 

140 

26 

64 

70 

16.2 

85-7 

ISI  ■ 

8  (crit.  temp.)  44 . 2 

The  accuracy  of  Rothmund!s  data  is  questioned  by  Marshall  (1906)  and  th« 
following  new  determinations  given. 


F  7*.  6S  5#.  73.6*.  91. o'.  15°.  73.6*. 

•%  Ketone  in  Mixture  18.15  18.08  18  18.08  88.2  85.05 

r  *-*}!!,  r®c,Procal  .solubility  of  ethyl  methyl  ketone  and  water,  containing 

a,cohol>  ar®  ^  Brum  (1899,  1900).  This  system  is  of  interest 
particularly  on  account  of  having  both  an  upper  and  a  lower  critical  point. 

r  reezing-point  data  for  mixtures  of  ethylmethyl  ketone  and  water  are  given  bv 
Timmermans  (1911)  and  by  Bruni,  1899,  1900.  g  7 


methyl  £?£* B^n'ejTndHe'r  S?"**1  S°lubiU^  of 


q  Oms.  CH3C0C2H6 

1  per  100  gins.  sat. 
solution  in  HgO 

20  24.O 

25  (approx. >22.6 


Oms.  HgO  per  100 
sat.  solution 
In  CHgCOCgHg 


10.0 

9-9 


Authority 


(Jones,  1929.) 

(Park  and  Hofmann,  1832.) 


volume  of  butanoue  dissolved  per  o  cc  ^f^S  1"  b?  Sh0W  thl'  the 
increases  from  about  5  cc  to  more  than  in  ^  perchlorate  solutions 
perchlorate  increases  from  o  t  to  °  ,  aS  lhe  concentrations  of 

Gasselin,  1938.)  0,1  l°  °*3  normal-  ‘Duclaux  and  Durand- 


C^HgO, 
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Mutual  Splubility  of  Ethyl  Methyl  Ketone  and  Glyce»oi. 

(Me  Ewep,  1923. ) 

The  synthetic  method  was  used  The  temperatures  were  determined  at  which 
liquid  phases  separated  from  mixtures  of  known  composition. 


Wl.  per  e«nt 

tf.  CHj.CO.C- Uj. 

37, -5 .  4-0 

I  16.5.  ....  .  10. 2l 

128.5..  ...  l3.21 

1 55. 5 .  26.75 


Wl.  per  cent 
1*.  CH,.  CO.C,H,. 

162  5 .  36.17 

1 63. 2.. .  41.27 

164.5 .  53.84 

164.5.. ....  60.25 


Wl.  per  cent 
t'.  Cllj.  CO  .  C,  H». 

,l6l.5 .  67.14 

i5o.o .  74.78 

u8.5 . 86.55 

55.5. .... ,  92.14 


Freezing-point  data  for  mixtures  of  Ethyl  Methyl  Ketone  and  Acetone 
are  given  by  Sapgir,  1929. 


DiETHYLENE  ETHER  (CH,OCHi)*. 

Freezing-point  data  are  given  for  mixtures  of  diethylene  ether  and  water, 

by  Unkovskaja,  1913. 


PROPYL  FORMATE  HC00C3H7. 

100  cc  Hg0  dissolve  2.1  gm.  HCOOC3H?  at  220.  (Traube,  1884.) 


ETHYL  ACETATE  CH3COOC2H6. 

Solubility  of  Ethyl  Acetate  in  Water  and  Vice  Versa. 

(Merriman,  1913,  see  also  Seidell,’  1910.) 


Results  for  Ethyl  Acetate  in  Water. 


tv 

d  °  of  Sat.  Sol. 

Gms.  CH3COOC2H6 
per  100  Gms.  HjO.J 

0 

I .OO34 

II  .21 

5 

I .0022 

IO.38 

10 

I .0009 

9.67 

15 

O.9995 

9-°5 

20 

O.9979 

8-53 

25 

O.9962 

8.08 

3° 

o-9943 

7.71 

40 

0.9901 

7.10 

Results  for  Water  in  Ethyl  Acetate. 


t° 

dj°  of  Sat.  Sol. 

4° 

Gms.  H20  per  100 
Gms.  CH3COOC,H«. 

0 

0.9280 

2-34 

10 

0.9164 

2.68 

20 

O.9054 

3  07 

25 

0.9002 

3-30 

30 

0.8953 

3-52 

40 

0 . 8863 

4.08 

50 

.  .  . 

4.67 

60 

•  •  • 

5-29 

Solubility  of  Ethyl  Acetate  in  Water.  |  Glasstoao  and  Pound,  1925. ) 

Highly  purified  ethyl  acetate  was  used.  A  slight  excess  of  it  was  shaken,  with 
water  at^a  temperature^ below  that  of  the  experiment  and  then  placed  in  a  thermostat. 
The  excess  ofPethyl  acetate  then  separating  caused  the  liquid  to  become  c  ou  y, 
W  th^s  disanpeared  in  an  hour  or  two.  Care  was  always  taken  that  the  excess  of 
ethvlhace^atePmesent  was  not  large  enough  to  require  a  correction  for  the  amount 
ethyl  acetate  Prese  analysis  the  saturated  solution  was  weighed.  The 

“Ly?  »"«««  »»*  deified  out,  ™.h  standard  Na  OH,  and 

in  the  usual  way. 


o. 

10. 

20. 

25, 


Gms.  cii,cooc5ir5. 

per  100  gms.  11,0. 

10.4^ 

8  .'96 

7-39 


t". 

30. .  . 

17. .  . 

40. .  . 
5o.  1 . 


Gins.  CH„C00CsHs 
per  100  gms.  11,0. 

7 . 06 
6.65 
6. 5o 

6.o4 


The  following  results  in  terms 

probably  less  accurate  than  the  above.  /I926);gat  20°,  6.88  gms.  (approx, 

at  i8<?  7-3  gms-  (von  Euler  and  Svan  ^979}  ^  Rudb  i9a4). 

det.  only)  (Fuhner,  i924);  at  290.7,  7-47  gms-  !von 
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Solubility  of  Ethyl  Acbtatb  in  Watbr  and  Vicb  Versa. 


Oms.  CH..C00CoH, 

Oms.  HpO  per 

t° 

O  Is  KJ  — 

per  100  gms.  sat.  100  gms.  sat.  sol. 

Authority 

sol.  In  HgO 

In  CHjCOOCgHg 

0 

10 

2.26 

(Mion,  1931.) 

15 

8.3  (8.864) 

2.82 

II  M 

20 

8.53(8.420) 

3.07 

(Jones,  1929.) 

25  < 

about)  7*9  (8.030) 

3-0 

(Park  and  Hofmann,  1932. 

30 

7.1  (7.692) 

3.52 

(Mion,  1931.) 

40 

—  (7.177) 

— 

50 

—  (6.875) 

— 

The  results  in  parentheses  are  in  terms  of  gms.  CH3C00C?H6  per  100  gms. 
Hg0,  and  are  fhe  averages  of  a  large  number  of  determinations  made  by  the 
synthetic,  sealed  tube  method,  by  Schlesinger  and  Kubasowa,  1929. 


The  following  results  for  the  solubility  of  ethyl  acetate  in  water,  in 
terms  of  molecular  percent  are  by  Kendall  and  Harrison,  1928. 


ro 

Mol.  Percent 

.0 

Mol.  Percent 

CHjCOOCgHg  In  s*t.  sol. 

t 

CHjjCOOCgHg  In  sat 

0 

2.08 

30 

1-4^ 

10 

1.79 

37 

*  1-34 

20 

1.58 

40 

1-31 

25 

1 .48 

50 

M 

to 

These  authors  also  give  the  following  results  for  the  freezing-point  of 
aqueous  solutions  of  ethyl  acetate.  K  P 


t° 

Mol.  Percent 
CH^OOCgHg  In  solution 

O.190 

0 . 181 

O.398 

0-379 

O.594 

0-574 

1.007 

O.963 

1.203 

I.I48 

to'  Mol.  Percent 

CHjjCOOCgHg  In  solution 

*•431  1.362 

1 *797  1.718 

2,°34  1*945 

2 . 224  2 . l 34 
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Solubility  of  Ethyl  Acetate  in  Aqueous  Solutions. 

(Gladstone  and  Pound„i925<  Gl»«8tone,,Dimond  and  Jones',  1926:  Glasstone.  Dimond  and  Harris,  1926.) 

These  authors  have,  made  a  very  careful  and  comprehensive  study  of  the  solubility 
of  ethyl  acetate  in  aqueous  solutions  of  various  salts  and  sugars.  They  give  results 
at  a5<>  and  at  5o°  for  aqueous  solutions  of  Li  Cl,  Li  Br,  Li  I,  K  Cl,  K  Br,  K  I,  Na  Cl, 
Na  Br,  Na  I,  Rb  Cl,  Rb  Br,  Rb  I,  CsCl,  Cs  Br,  Cs  I,  NH4  Cl,  NH4  Br,  NH4  I,  dextrose, 
levulose,  sucrose  and  lactose.  They  also  give  results  at  i5°  for  aqueous  solutions 
of  Na  NOa,  Pb(N03)2,  NH4NO„  CH3  CO  O  NH4,  K  Cr  04,  Ca  (NO,)„  Sn  (NO,),, 
Ba  (NOs),,  K  NOs,  Ba  Cl*,  Cu  Cl2,  Ni  S04,  K,  S04,  (CO  0  NH4)„  Mg  S04,  Na2S04, 
Cu  S04,  Zn  S04,  K  Fe  (CN)8,  K3Fe(CN)8,  K  Cl  03,  KF  and  various  mixtures  of 
these  salts.  The  results  are,  however,  all  expressed  «  in  terms  of  the  number  of 
gram  molecules  of  water  required  to  dissolve  one  gram  molecule  of  ethyl  acetate 
m  the  presence  of  various  molecular  quantities  of  added  sugar  or  salt  ».  The 
experiments  were  made  for  the  purpose  of  explaining  the  salting-out  effect  of 
various  compounds.  It  was  concluded  from  the  results  that  the  hydration  of  the 
salt  may  be  one  of  the  factors  responsible  for  the  salting-out  effect;  this  effect  may, 
however,  be  due  to  some  other  fundamental  property  of  salt  ions  or  molecules. 
The  salting-out  power  of  a  mixture  is,  in  general,  equal  to  the  sum  of  the  salting- 
ont  powers  of  the  constituents,  provided  allowance  is  made  for  the  electrical 
interaction  of  the  ions.  The  salting-out  effect  cannot  be  utilized  for  the  detection 
of  complex  ion  formation. 

In  spite  of  the  undoubted  interest  of  these  results  as  quantitative  solubility 
measurements,  their  recalculation  to  the  more  usual  terms  of  expression  would 
involve  a  considerable  effort.  Furthermore,  since  they  are  published  in  one  of  the 
most  easily  accessible  journals  there  appears  less  need  for  their  reproduction  in 
the  present  compilation. 

Solubility  of  Ethyl  Acetate  in  Aqueous  Solutions  of  : 

(von  Euler  and  Rudberg,  1924.) 

Lithium  Nitrate  at  29°. 7.  Potassium  Nitrate  at  30°.  L. 

Gm.  mots,  per  liter.  *-ra.  mols.  per  liter. 


LINO,. 

CH,  COO  C,  U5. 

K  NO,. 

CH,  COO  C,HS. 

0.00 . . 

....  -0.791 

O . OOO .... 

0  787 

O . I OO ... . 

0.0723 . 

0. 1810 . 

.  . . .  0.784 

0.250. . . . 

Solubility  of  Ethyl  Acetate  at  16e-16°.5  ns  Aqueous  Solutions  of 

(Linde  1917.  1926.' 

Sodium  Nitrate. 


Sodium  Chloride. 


Mols.  Na  Cl. 
per  liter. 


Gms  CH,  COO  C,  H, 
per  100  cc.  solvent. 


Mots.  NaNOj 
per  liter. 


Gras  CH,  COO  C,  It, 
per  100  cc.  solvent. 


o.ia5 .  it. 5  (12.7) 

0.25 .  io.75(ii-6) 

o.5o .  9-9  (lo-8) 

0.75 .  9.0  (10. 0) 

1 .00 .  8. 4  (9-2) 


0.00 .  12-3 

0.25 .  12.0 

o.5o .  1 1 .8  ( 1 3 . 5) 

0.7.5 .  1 1  -5 

1 . 00 ...... .  1 1 . 4  ( 1 3 . 3  ) 


The  results  in  parentheses  show  the  grams  of  CH.COOC.H,  per  too  cc.  of 
salt  solution  made  with  0-95  normal  C,  H,  OH  instead  of  water. 

.  solution  of  ethyl  acetate  in  aqueous  i.0  normal  am  me  nH rat,  ~n  a 


ioo  cc.  sat 


12.5  gms  CHjCO  O  CtH*  at  i8°. 


(von  Euler  and  Svaoberg,  1917,  1926.) 
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Solubility  in  Water  and  in  Aqueous  Salt  Solutions  at  28® 

(Euler  —  Z.  physik.  Chem.  31,  36s.  ’99;  49.  306,  ’04.) 


Cone,  of  Salt 

CHaCOOCaH* 

Cone,  of  Salt 

CH*COOC»H» 

Solution. 

per 

Liter. 

Solvent. 

Solution. 

per 

LJter. 

solvent. 

'Nor-  Gms  per 

mality.  Liter. 

Gram 

Mols. 

Grams. 

Nor-  Gms.  per 
mality.  Liter. 

Gram 

Mols. 

Grams. 

Water 

O 

O 

O.825 

75.02 

NaCl(at  1 8°) 

i 

14.62 

O.  76 

67.0 

KNO, 

i 

50-59 

O.77 

67.81 

a  u 

i 

29.25 

O.  67 

59-o 

it 

I 

ior. 19 

O.  72 

63.40 

n  u 

I 

58- 5 

°.  51 

45-0 

(( 

2 

202 . 38 

O.625 

55  04 

Na2S04 

I 

71.08 

0.465 

40. 96 

KC1 

i 

18. 4 

O.747 

65  79 

“  (at  1 8°) 

i 

35-54 

0. 61 

54-o 

it 

i 

36.8 

O.685 

65-33 

it  u 

I 

71.08 

0. 42 

37-o 

n 

I 

73- 6 

0-575 

50.64 

MgS04 

i 

16.30 

0-733 

64- 55 

u 

2 

147.2 

O.4I 

36.11 

u 

i 

32.6 

0655 

57-68 

NaCl 

i 

14.62 

0-745 

6561 

a 

I 

65.21 

0505 

44-47 

a 

\ 

29.25 

O.677 

59.62 

ZnS04 

i 

20. 18 

0-733 

64-55 

a 

I 

58- 5 

0-545 

47-99 

it 

i 

40.36 

0-653 

57-50 

u 

2 

117.0 

°-3!5 

27-74 

U 

I 

80.73 

0.500 

44- 03 

Additional  data  for  the  influence  of  saks  upon  the  solubility  of  ethyl  acetate  in 
water  are  given  by  Lunden  ,1913. 

Solubility  op  ELthyl  Acbtats  in  Aqubous  Salt  Solutions. 

(8chleanlger  and  Kubascwa,  1989.) 

The  determinations  were  made  by  the  synthetic,  sealed  tube  method. 
The  results  were  plotted  and  average  values  obtained  from  the  curves. 


Composition  or 
aqueous  solvent 
Salt  Normality 


Oms. 


16 


V 


CHjjCOOCgHg  dissolved  per  100  gms.  sat.  solution  at: 
20°  .  26®  ^  30°  36® 


60 


NaCl 


KBr 

ft 


KI 

fl 

fl 


0.10 

8.672 

O.25 

8.159 

0.50 

7.400 

1.00 

6.002 

0.10 

8.92*6 

0.25 

8.528 

0.50 

7.936 

1.00 

7.071 

0.10 

8.810 

0.25 

8.778 

0.50 

8.820 

Solubility 


8.084 

7.646 

7.607 

7.171 

6.872 

6.553 

5.656 

5.349 

8.372 

7.947 

8.008 

7.557 

7.437 

7.010 

6.659 

6.293 

8.444 

8.042 

8.303 

7.895 

8.213 

7.817 

7.302 

7.016 

6.825 

6.543 

6.269 

6.017 

5.083 

4.858 

7.573 

7.250 

7.232 

6.859 

6.656 

6.373 

5.972 

5.698 

7.699 

7.377 

7.531 

7.233 

7.416 

7.082 

6.806 

6.457 

6.297 

5.819 

5.800 

5.466 

4.672 

4.422 

6.979 

6.589 

6.612 

6.324 

6.163 

5.958 

5.469 

5.151 

7.114 

6.727 

6.995 

6.695 

6.816 

6.486 

op  Sodium 


op  Ethyl  Acbtatb  in  Aquious  Solutions 

SALTS  OP  OHGANIC  ACIDS  AT  l8°. 
(Traubq,  8ch0nlng  and  Weber,  19&7. ) 


Composition  0^  aqueous  solvents 
1  Normality  ' 


Sodium  butyrate 
Sodium  benzoate 

"  11 

Sodium  salicylate 

»  M 


Almost  saturated 

0.0 

saturated 

1.0 

i.S 

saturated 


CC  CHgCOOCgHg  per 
6co  or  the  aqueous  solvent 


0.5 

0.45 

1-3 

1.3 

1.8 

00 


Slveln  Soluti 
temperature  100  gms.  Hs0  dissolve  8.6  gms .  cS  cS 


10.8  gm.  Na  oleate 
•  At  the  same 
(Smith,  193a.) 


c,h8o2 
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Solubility  of  Ethyl  Acetate  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  250. 

(Seidell,  1910.) 

Wt.  %  CjHjOH 
in  Solvent. 

O 

5 

IO 

15 
20 
25 
3° 

35 
40 


du  of  Sat. 
Sol. 

cc.  CH,COOC,H,  Gms.  CH.COOC 
per  100  cc.  per  100  Gms. 

Solvent. 

Solvent. 

<5.999 

10 

8.6 

o-993 

io-5 

9-5 

0.986 

12 

10.9 

0.974 

15 

i3-3 

0.960 

27 

19.6 

o-945 

44 

37-o 

0.931 

70 

66.7 

0.918 

125 

1325 

•  •  • 

00 

00 

A  second  phase  separates  from  a  mixture  of  3.0  cc  of  CgHgOH  +  3.0  cc 
of  CH„C00CoHc  upon  the  addition  of  6.0  cc  of  H20  at  room  temperature. 

2  5  (Pfeiffer,  1892.) 


Equilibrium  in  the  System  Ethyl  Acbtate,  Furfural  and  Water  at  25°. 

(Lloyd,  Thompson  and  Ferguson,  1937. ) 

The  binodal  curve  was  determined  by  the  titration  method.  Tie  lines 
were  located  by  weighing  the  two  layers  separating  from  a  mixture  o 
known  composition  and  analysing  one  of  these  for  furfural,  by  the 
colorimetric  method. 

Oms.  per  100  gms.  homogeneous  mixture 
/_ H^O  C4H30CH3  CH^OOCgH^ 


Gms.  per  100  gms.  homogeneous  mil cure 
' - H^O  <V<3°™3  CH,C00CoHc  * 


92.44 
91-7 
91 . 2 


91 

91 

91 

92 
92 

5 

5 


5 
,  l 

3 

.0 

■  3 
•  3 

.  l 


0.0 

1.7 
3*9 
5-3 
6.5 

6.8 
7-4 
7-7 

94-7 

86.3 


CHgCOOCgHg 

7.56 
6 . 6 
4-9 
3-2 

2.4 

1.9 

0.6 

0.0 

0.0 

8.6 


4-9 
4.6 
4.8 
.4 
.  1 
4.2 
•  3 
.4 
3-5 
3.24 


4  < 
4. 


4. 
3  < 


74*7 

71-9 

60.7 
51-4 
33  •  3 
21.9 

15.8 
6.9 
3-3 
0.0 


10.4 

23.5 

34.5 

44-2 

62.6 
73-9 
79-9 
89-7 

93- 2 

94- 76 


The  percentage  of  furfural  in  three  adjoining  layers  was  found  to  he 


5*0 

70.5 


6.7 

90 . 1 


Layer  I  3*8 

Layer  II  31*9 

FREEZ ING— POINTS  OF  MlITURES  OP  ETHTI  ACTATB  AM  ETUI.  HCO.O L. 

(Sapglr,  1929.) 


-83.6 

-87 

-90 

-92 


Oms.  CHjCOOCgHg  per 
100  gms.  mixture 

100 
88.6 
71 .6 

53*2 


-  96.5 

-110.0 

-115*5 

-114.1 


Gms.  CHjjCOOCgHg  per 
100  gms.  mixture 

41*5 

28.5 

12.4 

0.0 


249 


Cj|H  802 


Freezing-point  data  are  also  given 

Tri  chloro  Acetic  Acid  (1) 
Aniline  (2) 

Carbon  Disulfide  (3) 


for  mixtures  of  Ethyl  Acetate  and. 

Carbon  Tetrachloride! 4) 

Methyl  formate  ( 3 > 
Nitrobenzene  (5> 


(1)  Kendall  and  Booge,  1916;  (2)  Wroczynski  and  Guye,  1910;  (3)  Sapgir, 
1929;  (4)  Wyatt,  1929;  (5)  Timmermans,  i93i-> 

METHYL  PROPIONATE  C2H6C00CHs. 

Rbciprocal  Solubility  op  Mithyl  Propionate  and  Watir. 

(Kendall  and  Harrison,  1928.) 


Mol.  Percent  CgHgCOOCHg 

,0 

Mol.  Percent  C^lgCOOCHg 

t° 

In  sat.  solution 

In  sat.  solution 

-2.1 

1-95 

20.0 

1.47 

♦  1.0 

1.80 

27-  1 

1.40 

11.5 

1.58 

32.5 

I.38 

14.9 

1-53 

42.7 

1.33 

The  authors  also  give  the  following 

freezing  points 

of  aqueous  solutions 

!  methyl  propionate: 

n 

Mol  Percent  CgHgCOOCHj 

t° 

Mol.  Percent  CgHgCOOCHg 

t° 

In  solution 

In  solution 

-0.059 

O.065 

0.776 

0.752 

-0. 141 

0.151 

0.896 

O.862 

-0.318 

0.339 

0.978 

1.035 

-0.425 

0.451 

1.415 

I.364 

-0.510 

0.524 

1.828 

1.748 

2.037 

1.948 

1  PROPYL 

FORMATE  HC00C3H?. 

Reciprocal  Solubility  op  n  Propyl  Format*  and  Watbr. 

(Kendall  and  Harrison,  1928.) 

• 

t° 

Mol.  Percent  HCOOC^ 

►  0 

Mol.  Percent  HCOOC^ 

In  sat.  sol. 

l 

In  sat.  sol. 

-  1.0 

O.760 

20.0 

O.589 

+  4-0 

O.695 

30.0 

O.569 

6.0 

O'.  670 

34.0 

0.555 

12.5 

0 . 620 

45-0 

0.535 

The  authors  also  give  the  following 
solutions  of  a  Propyl  Formate. 


freezing-points  of  aqueous 


-0.071 

-0.082 

-0.236 

-0.315 


Mol.  Percent  HCOOC^ 
In  solution 

0.077 

0.091 

O.248 

0.325 


n  BUTYL  BROMIDE  CH3<CHg )gCH2Br. 


-0.575 

-0.620 

-0.721 

-0.821 


Mol.  Percent  HCOOC^ 
In  solution 

0.567 

0.600 

O.680 

0.750 


100  gms.  H_0  dissolve  0.0608  m  Clint  ,r 

2  uuuo  pa.  at  30°.  (Gross  and  Saylor,  i93l.  ) 


C4H  8o2 
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BUTYRIC  ACIDS  (normal)  CHs(CH2),COOH;  (iso)  (CHJ)1CH.COOH. 

Solubility  of  Normal  Butyric  Acid  in  Water,  Determined  by  the 
Freezing-point  Method.  (Faucon.  1909, 1910.) 


t°  of 

Congealing. 

Gms.  Acid  per 
100  Gms. 
Mixture. 

t°  of 

Congealing. 

Gms.  Acid  per 
100  Gms. 
Mixture. 

t°  of 

Congealing. 

Gms.  Acid  per  100  • 
Gms.  Mi^-ire 

O 

O 

-  3-57 

67.38 

-13.40 

87 . 62  Ebtec. 

—  I.08 

5-12 

—  5.20 

75 

—  12.40 

90.08 

—  2.70 

12-75 

-  6.80 

80 

—  IO 

95 -92 

—  2.96 

2532 

-  8.61 

84 

-  8 

98.60 

~3-°7 

50.60 

-10.25 

85.41 

-  5-40 

99-15 

-3-14 

59-72 

-12.54 

86.54 

-  3.12 

100 

Higher  values  for  the  temperature  of  congealing  of  the  above  mixtures  are 
given  by  Ballo  (1910).  For  additional  data  see  also  Timmermans  (1907)  and 
Tsakalotos  (1914).  Data  for  the  miscibility  of  normal  butyric  acid  and  water 
are  also  given  by  Faucon.  The  curve  is  entirely  in  the  metastable  region.  The 
mixtures  are  either  opalescent  or  completely  homogeneous  and  never  form  two 
distinct  layers,  even  with  the  application  of  centrifugal  force.  The  results  are 
as  follows: 

t°  of  opalescence  —5.2  —4.2  —4  —3.8  crit.  t<  —4-5  “7 

Gms.  acid  per  100 

gms.  mixture  25  30  35  40  5°  5^-2 


Solubility  of  Isobutyric  Acid  in  Water,  Determined  by  the  Freezing- 

point  Method.  (Faucon,  1910.) 

The  congealing  temperatures  for  mixtures  containing  up  to  60  grams  iso¬ 
butyric  acid  per  100  gms.  coincide  with  the  results  given  in  the  above  table  for 
normal  butyric  acid  and  water.  For  higher  concentrations  the  following  results 
were  obtained. 

t°  of  congealing  — 3-°9  —  3  35  —  3  61  — 12 -5  —  80 

Gms.  acid  per  100 

gms.  mixture  70.10  82.08  86.44  97  21  100 


Miscibility  of  Isobutyric  Acid  and  Water,  Determined  by  the 

"Synthetic  Method.” 


•  (Smirnoff,  1907) 


Gms  Acid  per 

100  Gms.: 

t°. 

Upper  Layer. 

Lower  Layer. 

10.05 

69.08 

17.82 

12 

67 . 1 

18.3 

14 

64.9 

19. 1 

16 

62.3 

20 

18 

59-2 

21 . 1 

20 

55 -4 

22.8 

22 

49 

25.8 

22.5 

46 

27 

23 

4i 

29 

23.3  crit.t. 

34- 

7 

Determinations  varying  more  or  less  from 
/•,on o\  FripHlander  fiooi)  and  Faucon  (1910).  The  discrepancies  are  snow  y 

obuSwirtLa'S^of  boiling  porint“54"-!55“.  of 

aqueous  16.46%  isobutyric  acid  solution. 
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A  later  determination  of  the  reciprocal  solubility  of  iso  butyric  acid 
and  water  at  20°,  reported  by  Jones,  1929 >  agrees  with  the  above  result 
of  Smirnoff,  1907* 

Other  determinations  of  the  critical  solution  temperatures  of  mixtures 
of  normal  and  of  iso  butyric  acids  and  water  are  as  follows: 


Mixture 

c .  s.  t. 

°ms.  C4H0O2 
100  gms.  sat. 

per 

Authority 

SO  A* 

Normal 

acid 

♦  h2o 

-1 . 1 

26 

Howard  and  Patterson,  1926. 

It 

II 

♦  * 

-4.1 

— 

Timmermans  &  Hennaut-Roland,  1932. 

ft 

II 

-1.6 

33 

Patterson,  1938. 

iso 

II 

♦  " 

+  17*7 

30 

Howard  and  Patterson,  1926. 

M 

II 

■f  M 

26.2 

— 

Timmermans  and  Delcourt,  1934. 

ft 

II 

♦  11 

21.9 

32 

Patterson,  1938. 

Results  showing  that  the  critical  solution  temperatures  of  normal  and  of 
iso  butyric  acids  and  water  are  raised  respectively  23.6°  and  19.5°  by  re¬ 
placement  of  ordinary  with  heavy  water  (Deuterium  Oxide)  are  given  by 
Patterson,  1938.  Timmermans  and  Poppe,  1935a,  report  an  elevation  of 
23*45°  in  the  case  of  normal  butyric  acid  and  heavy  instead  of  ordinary 
water.  A  method  for  estimating  various  percentages  of  deuterium  oxide  in 
ordinary  water,  based  upon  the  degree  of  elevation  of  the  critical  solution 
temperatures  of  normal  and  af  iso  butyric  acids,  is  proposed  by  Patterson, 
1938. 

Results  showing  the  elevation  of  the  critical  solution  temperature  of 
iso  butyric  acid  and  water  caused  by  the  presence  of  hydrochloric  acid  and 
of  various  salts  and  their  mixtures  are  given  by  Carter  and  Ilegson,  1927. 


The  Mutual  Solubility  of  Iso  Butyric  Acid  and  Water  at  High  Pressures. 

(Timmermans,  1922.  ) 

The  following  determinations  of  the  critical  temperature  of  solution  at  hiffh 
pressures  are  given.  ® 


=  0.96819. 

Pressure 

Critical  temp. 

In  kilograms. 

of  solution. 

I 

26.4 

5o 

23  76 

100 

2I.l4 

170 

17.34 

Pressure 
in  Mlograms. 

3oo 

475 

525 

(ord.  pressure) 


Critical  temp, 
of  solution. 

9  •  4° 

0.0 
—  A  .  6 

— 3.o 

fcryst.  pi  . of  triphase  system) 


Distribution 

Water  and  Chloroform 

at  25".  (Smith,  1921-19J2.) 

MllUmols. 

CR,  (CH,),  COOH 
per  liter  of 

liTo 

layer  (C,). 

I  .0.^0 

I.169 
I  .  402 
I  .680 
2 . 290 
3  930 


CH  Cl, 
layer  (C,). 

0.488 

0.574 

0.710 

0.866 

I  .  252 
2.190 


C| 

0.470 
0.491 
o .  5o6 
o.5i6 
0.546 
o. 


of  Normal  Butyric  Acid  Between  : 

Water  and  Ethyl  Ether 

at  21°.  (Behrens,  1926.  ) 


at  25°.  j  Smith,  1921-1922.) 

Mlllimols. 

CH,  (CH,|,  COOII 
Per  liter  in 


.  557 


H,  0 

layer(C,). 

o.335 
o.5q 
1 .60 
1 .80 

2.64 


•C,  Hs),0 
layer  (C,). 

i .  40 
2.65 
5.02 
9-20 
14.04 


C, 

c, 

4.18 

4 .5o 
4-78 
5. 12 
5.32 


11,0 

layertC,). 

0.01214 

0.Ol8l 
0.0228 
o . 0264 
o . 0407 


ic,  lls),0 

layertC,!. 


C, 
C,' 
6.  i3 
6  28 


0.0744 
°.ii36 
0.1469(12*)  6.44 
0.1707  6.46 

0.2763  6.79 


c,h8o2 
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Distribution  of  Normal  Butyric  Acid  at  23°  Between 


(Smith,  1921-1922.) 


Water  and  Xylene. 


Acetone  and  Glycerol. 


Milllmols.  CH,(CH3ij  COOH 
pec  liter  of 


Milllmols.  CUj(CHslsCOOH 
per  liter  of 


H,0 

CeH^iCH,), 

c. 

Glycerol 

Acetone 

A 

layer  (C,). 

layer  (C,|. 

c, 

layer  (G). 

layer  (A). 

G* 

4-500 

0.700 

0. 1 56 

0.275 

3.45 

12.5 

6.475 

1  .025 

0. 1 58 

o.5o 

6.4375 

12.8 

8.20 

i  .3o 

0. 159 

1 . 1 5 

l4.6o 

12.7 

2.10 

26  65 

18.7 

Distribution  of  Butyric  Acid  at  25°  Between  Water  and  Cotton  Seed  Oil. 

(Gordon  and  Reid,  1922.) 

Gms.  Butyric  Acid  per  100  gms.  Gms.  Butyric  Acid  person  gms. 

H,0  layer.  Oil  layer.  H,0  layer;  Oil  layer. 

2.7  I.  11  1 4°  10.45 

5.0  2.85  3o.5  20.8 

0.2  6.96  4 1  •  3  22.8 


Distribution  of  Iso  Butyric  Ac vd  at  Between 


Water 

and  Benzene. 

Milllmols.  (CHj)jCHCOOH 
per  liter  of 


Water 

and  Carbon  Tetrachloride. 

Milllmols.  (CH,),CHr.0»H 
per  liter  of 


(Smith,  1921-1922.) 

Water 

and  Chloroform. 


H,  0  layer 

(Cj). 

2.55 

3.75 

9.60 

18.90 


C6Hr  layer 

( C, ). 

0.410 

0.7125 

2.20 

5.0 


C, 

C,‘ 

o.  170 
o.  190 
o.23o 

0 . 264 


Millimols.  (CH.I.CHCOOH 
per  liter  of 

H.O  layer  CIICI,  layer 
it!,). 

o.35o 

0.750 


(Ct). 

I  .025 
2.100 
3.190 
5.450 


I  .275 
2.35o 


c. 

c, 

o .  342 
0.357 
0.400 
o.43i 


H.O  layer  CC1,  layer  >. 

(Ct).  (C,).  C, 

4.775  o.3o5  0.0639 

j . 10  0.595  o.o838 

9.25  i.o5  o. 1 i35 

1 3. 80  1.725  0.125 

17.50  2.70  o. i54 

Note.  -  In  the  series  of  papers  by  Smith,  i9ai-i9M,  the  results  for  the  distn- 

bution  of  butyric  acids  are  given  under  «  ^er Tfthe  compounds  it  is 

In  the  absence  of  any  description  or  constants  of  either  of  toe  m  P  ,ec. 

assumed  that  Iso  butyric  acid  was  employed  in  all  cases  reterrea 
butyric  acid  ». 

Distribution  of  Iso  Butyric  Acd  at  25«  Between  :  (S.»i>l, 


Water  and  Ethyl  Ether. 

Milllmols.  (CH,)>CI1  COOH  per  liter  of 

7c5Hs)?0  later 

(Cl)- 

0.85625 


Acetone  and  Glycerol. 


H,  0  layer 

(C,). 

0.29375 

o.5oo 

0.975 

I. 625 
2.6 


i.6i25 

3.225 

5.575 

8.4 


c*. 

(V 

Glycerol  layer 
(Gl. 

.Acetone  layer 

(A). 

A 

g‘ 

0 . 35o 

3.40 

9  •  7y 

2 .  y  z 

3  -  2*2 

0.375 

3.375 

9.00 

3.3o 

3.43 

3.23 

o.6z5 

o.65 

1 .3o 

2 . 20 

6.8i5 

6.80 

1 1’.85 

20 . 20 

9-9° 

10.45 

9.14 

9. 2° 

Distribution  of  Iso  Butyric  Ac.b  at  25«  Between^  ^ 

Milllmols.  (Ctt.l.  CHCOOH  per  liter  of 


Smith.  1921-1922., 


Water  and  Toluene. 

Millimols.  (CH,l,  CHCOOH  per  liter  of 

Cc  HjCH,  layci 
(  Ci ). 

o . 2025 
o.5o 
i.65 
5.5o 


H,0  layer 

(C, )- 

1.975 

3.60 

8.9O 

l5.70 


C, 

Ci’ 

O.  102.5 
0.139 
o.i85 
o.35o 


ILO  layer 

(C,). 

3.65 

9.575 

i8.35 


CeH,(CH,),  layer 
(C,). 

0.574 
I  .625 
3.5o 


Ci 

c, 

0.107 

0.17 
o.  19 
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C4H802 


Distribution  of 

Chloroform 


Normal  Butyric  Acid  at  250 

(SmiUi  and  White,  1929.) 

Benzene 


BbTWBBN  WATBR  AND: 

Toluene 


Om.  Mola. 

CaHft3?  per  1Uer 

Gm.  Mola. 

C*H pep  n«r 

Gm.  Mola. 

cahb9p  per  1Uer 

'  HgO  layer 

CHC13  layer  ^ 

f  HgO  layer 

C6H6  layer'' 

''HgO  layer 

C6H6CH3  layer  » 

0.00178 

0.000924 

0.0044 

0.0011 

0.00457 

O.OO0813 

O.OO367 

0.00213 

0.00735 

0.00208 

0.00781 

0.00162 

0.00572 

O.OO348 

O.O1565 

0.00560 

O.O1651 

0.00474 

0.01435 

0.01258 

0.02403 

0.01078 

0.02541 

0.00940 

0.02200 

0.02500 

0.03921 

0.02340 

0.04143 

0.02117 

0.03555 

0.05505 

0.06380 

0.05410 

0.06775 

0.05115 

O.O5898 

O.I269 

0.1171 

0.1597 

0.1249 

0.1519 

O.O9665 

O.2982 

O.1661 

0.3039 

0.1794 

0.2906 

0 . 1260 

0.4710 

O.2163 

0.4897 

O.234L 

0.4719 

Distribution  of  Iso  Butyric  Acid  at  25°  Bbtwbbn  Watbr  and: 

(Smith  and  White,  1929.) 


Chloroform 


Benzene 


Toluene 


(3m.  Hols.  C.Ho0o  per  liter 

iJ%r; 


'  HgO  layer 


Gta .  Mola.  C 


0-00333 

0.00608 

0.01111 

O.O1838 

O.O2623 

0.04101 

O.06315 

0.09380 

0.11280 


layer' 


O.OOI98 

O.OO426 

O.OO959 

0.02042 

0.03680 

O.07969 

0.1721 

0.3541 

0.4952 


i  HgO  layer 


0.00774 
O.OO995 
O.O164 
0.0215 
O.O364 
0.0493 
0.0877 
O.I470 
0.1906 


per  liter 


C6H6 


layer 


0.00213 

0.00302 

0.00639 

0.00978 

0.0232 

0.0404 

O.H56 

0.3130 

0.5014 


Om.  Mola.  C4 

'  HgO  layer 

0.008l8 
0.01744 
0.02278 
O.O3880 
0.05308 
0.09440 
O.O944O 
O.1609 
0.2072 


per  liter 
layer' 


Distribution  of  Butyric  Acid  between  Water  and  Benzene  at  I3°-is 

(Georgievics,  1913.) 


0.00173 

0.00539 

0.00850. 

0.02082 

O.O3662 

0.1088 

0.1088 

0.3001 

O.4848 


Gms.  Butyric  Acid 
Used. 


Gms.  Acid  Found  per- 


2.OO44 
2 . 9968 
3.5028 

4 .0088 

4-5342 


150  cc. 

Benzene  Layer. 


25  cc. 

HjO  Layer. 


o . 2401 
O.3003 
O.3288 

°-3544 

0.3821 


I-7643 
2.6965 
3-i74o 
3-6544 

^tween  water  and  bentene  at 
and  for  isobutyric  . acid,  the  rado  was*,  too.8  .a™  <I909)-  ^  1  to  0'7585, 

CaCl,  solution  and  kerose'ne  ^£"7  betwee"  Mt-  aQueous- 

92.8  gms.  per  100  gms.  kerosene  layer  f^ord  gmS'  aqueous  layer  and 

w„.„  and 

(An^elescu  knd  Dutchlevici,  193B  )  * 


Ckns.  c 

/TigO  layerfi^  layer(2)v 


C4H8°2  per  100  cc 

nT) 


1 

8 


/ 


0m3-  C*hr°p.  p.er  100  cc 


2.39 

3.10 

3-57 

4.08 


6.49 

10.12 

13-20 

16.17 


O.368 

O.306 

0.270 

O.252 


HgO  layer(l) 

4.96 
5.58 
6.39 


Ce”fl  layer(2) x 


2 


21.82 

26.63 

32.6l 


•  0.227 
0.210 
O.I96 


C4Hg02 
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Distribution  of  Normal  Butyric  Acid  at  25°  Bbtwbbn  Water  and  Bbnzbnb. 

(Brown  and  Bury,  1923.) 


Normality 

of  CH|  COOK  In 

Normality 

of  CH,(CHt),  COOH  In 

Normality 

ofCH,  (CH,l,COOH  lo 

HgO  layer. 

CSH,  layer. 

H,0  layer. 

C,H,  layer. 

11,0  layer. 

C,  H6  layer. 

o.o^ai 

0.0234 

O. 1617 

0.257 

0.423 

1 .  1 16 

o.o635 

0.0525 

0.1844 

0.320 

O.702 

2.344 

0. io45 

O  .  1 2 1 3 

0.245 

0.522 

0.938 

2.819 

0. 1 363 

0.1941 

O  281 

0.657 

1.369 

4.015 

Distribution  of  Normal  Butyric  Acid  Bbtvbbn  Watbr  and  Bbnzbnb. 

( Bektourov,  1939a.) 

Results  at  o°  Results  at  250  Results  at  6o° 


Offl.  Mols 

per 

'•  W2 

liter 

VN _ . 

1 

2 

an.  Mol 9.  C  H  0 

4  0  c 

per  liter 

_ /N _ 

1 

2 

On.  MOlS.  C^HgOg 
per  liter 

_1_ 

2 

'  »2° 

C8H6 

/ 

HgO 

ceHe  ’ 

'  H2° 

C6H6 

layer(l) 

layer(2) 

layer(l) 

layer(2) 

layer(i) 

layer(2) 

0.0227 

0.00757 

2.99 

0.0245 

0.0156 

1-57 

0.0379 

0.0279 

1.360 

0.0445 

0.0227 

I.96 

0.0557 

0.0390 

1.43 

0.0769 

0.0936 

0.835 

0.0776 

O.0587 

1.32 

0.0656 

0.0545 

1.20 

0.1003 

0.1449 

0.692 

0.1060 

0.1041 

1.02 

0.1104 

0 .1412 

0.782 

00 

VO 

fH 

O 

0.3567 

0.493 

0.1516 

C.2181 

0.727 

O.1561 

0.2899 

0.539 

0.2451 

0.6686 

0.367 

O.2933 

O.6624 

0.443 

0.2602 

O.6913 

0.376 

0.3791 

1 . 3826 

0.274 

0. 4022 

1.2870 

0.313 

0.3902 

1-3937 

0.280 

0.4906 

2.1185 

0.232 

0.5798 

2.3749 

0.244 

0.5129 

2.1631 

0.237 

0.6021 

2.8098 

0.214 

0.7470 

3.6460 

0.208 

0.7136 

3.70l8 

0.193 

0.7916 

4.1143 

0.192 

0.9366 

4.8614 

0.193 

1.0592 

6 . 2440 

0.170 

1.OO35 

5.5750 

0.198 

1 .1707 

6.7346 

0.174 

1 . 1261 

6.6454 

O.169 

1.3116 

6.4447 

0.204 

Similar  results  for  normal  butyric  acid  are  also  given  for  40°. 


Distribution  of  Iso  Butyric  Acid  Bbtwbbn  Watbr  and  Bbnzbnb. 

( Bek.  tourow ,  1939a . ) 


Results  at  o° 

Results  at  6o° 

an.  Mols.  C 

AHW0P  per  liter 

1 

Gm.  Mols. 

C4HhP2  per  1Uer 

1 

/HgO  layer(l) 

CeHe  layers 

2 

7 HgO  layer(l)  CeH0  layer(Z)' 

2 

0.2948 

0.9380 

0.314 

0.0290 

0.0268 

1.084 

0 . 3015 

l .0921 

0.276 

0.0670 

0.0938 

0.714 

0 . 4422 

2. 1306 

0.208 

0.0938 

0.1675 

0.560 

0 . 5494 

2.8l40 

0.195 

0 .1407 

0.2881 

0.488 

0 . 6030 

3-5376 

0.170 

O.2814 

1.0988 

0.256 

0.7370 

4.5560 

0. 162 

0.5762 

3.2026 

0.180 

1 .0720 

6.6464 

0.l6l 

0.7504 

4.5962 

0.163 

1 . 3400 

7-3700 

O 

>— 1 

00 

bJ 

0.99l6 

5-7754 

0.172 

BUTYRIC  ACID 
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C^HgOz 


Distribution  of  Norxal  Butyric  Acid  at  25°  Bbtvbbn  Watbh  and: 

(KoloascMSKy,  Kullkow  and  Bekturow,  1934!  1935.) 


Carbon  Tetrachloride 

Nitro 

Benzene 

Amyl  Alcohol 

OB.  Mol.  C4H0O2  per  liter 

1 

OB.  Mol.  C4Hr92  per  liter 

1 

0®.  Mol . 

caV?j>  P«r  llter 

1 

CC14 

1  J 

caH5N02  ' 

|  2 

1  CgHjjOH  > 

2 

layer(l) 

layer(2) 

layer(l) 

layer(8) 

layer(l) 

layer  (2) 

0.0152 

0.0027 

5.70 

0.010 

0.004 

2.5 

0.0023 

0.0233 

0.100 

O.O328 

O.OO96 

3.40 

0.020 

0.010 

2.0 

O.OO46 

0.0459 

0.100 

O.1285 

0.0727 

1.77 

0.054 

0.033 

1.60 

0.0060 

O.O589 

0 . 102 

0.2040 

0.1797 

1 . 14 

0. 163 

O.163 

1 .00 

0.0242 

O.2385 

0.101 

0.3071 

O.652O 

0.471 

0.276 

0.452 

0.61 

0.0405 

O.410 

O.O99 

O.8858 

4.4528 

0.199 

0.477 

1 .104 

0.433 

0.0907 

0.867 

0. 105 

1.2365 

6.9694 

0.177 

0.703 

2.360 

0.297 

0. 182 

1 . 562 

0.117 

1.6471 

8.5095 

0.194 

0.897 

3-790 

0.236 

0.314 

2.529 

0 . 124 

I.9839 

7.6831 

0.258 

1.029 

5.197 

0.197 

0. 584 

4.066 

0 . 144 

2.4474 

6.7618 

O.362 

1.255 

6 . 654 

0. 188 

1.227 

6.138 

0  200 

DISTRIBUTION  OF  ISO  BUTYRIC  ACID  AT  25°  BBTWBBN  WATBR  AND: 
(Koloescmsky  KullKow  and  Bekturow  1934;  1936.) 


Carbon  Tetrachloride 


Nitro  Benzene 


GB.  Mole. 

C4*y?2  Per 

1 

' HgO  layer(l) 

CC14  layer(8)' 

z 

O.OI425 

0.00302 

4.712 

O.O3O48 

O.OII46 

2.660 

O.08922 

O.O4909 

1 .818 

0 . 1675 

O.1698 

0.986 

O.3O48 

O.8561 

0.356 

O.6456 

3.2122 

0.201 

0.9521 

5  >  8062 

0.164 

1.2888 

7.9640 

0 . 162 

1.9827( l) 

8.6235 

0.230 

2. I339I 1 ) 

8.0745 

0.264 

fo-  per  liter 

HgO  layer(l)  C^HgHOg  layer (2)' 


0.0748 
0. 1122 
O.2526 

0.402 

O.608 
0. 720 
O.851 
0.954 


O.O561 

0.1029 

0-3555 

0.917 

1.946 

2.676 

4.266 

5.089 


'll  In  these  cases  the  H20  layer  was  the  lower. 


DlSThlBOTIOh I  OF  Iso  BUTYRIC  Adh  AT  „■>  BBIW„»  W*I.R  a 
(Kolossowsky  Kulikow  and  Bekturow  1934;  1935.) 


Normal  Amyl  Alcohol 


Iso  Amyl  Alcohol 


an-  Mol.  C  h  Op  per  liter 
"2°  iayer^1)  layer^ 

0.00287  0.0262 

°- °09 17  0.0898 

0.0209  0.218 

0 • °945  0.856 

°*265  2.110 

0*582  3.948 

0,907  5.388 

1,492  6.273 


1 

2 

0. 109 
0.102 
O.O96 
0.110 
0.126 
O.I47 
O.168 
O.238 


Oa.  Mol.  C^HpO^  per  liter 
Hg0  layer(i)  iCgHjjOH  layer(2p 


0.0748 
0. 1216 
0.1590 
O.2432 
O.3461 
O.5800 

0.7671 


O.5610 
O.9729 
1 . 3100 
1 . 8900 
2.5260 
3.6858 
4.4156 


1 

2 

1  •  33 

1.09 

O.711 

0.438 

O.321 

0.261 

0. 199 

O.187 


1 

2 

0.133 
0.125 
0 . 121 
0 . 129 
0.137 
0.157 
0.174 


C4H802 
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BUTYRIC  ACID 


Distribution  of  Butyric  Acid  at  25°  Bbtwbbn  Watbr  and 
Sbyrral  Organic  Solvbnts. 

(Archibald,  1938.) 


(in.  Mols. 


Organic  solvent 

'  HgO  layer(l) 

Organic  layer(2) v 

1 

Ethyl  methyl  ketone 

0.03278 

0 . 16644 

5-077 

II  II  II 

0.12288 

O.61599 

5.013 

a  Butyl  alcohol 

0.02109 

0.l876i 

8.896 

II  It  II 

0.05766 

0.50350 

8.732 

sec  "  " 

0.03125 

0.15963 

5. 108 

It  II  II 

0.09123 

O.49896 

5.470 

n  Amyl  alcohol 

0.01552 

0.17338 

11.171 

II  II  II 

0.04667 

0.51912 

11.123 

ter  "  •  " 

0.01601 

O.16697 

10.367 

II  II  It 

0.05232 

0..  53505 

10.226 

Iso  propyl  ether 

— 

— 

2.90 

Ethyl  ether 

— 

— 

4. 60 

Distribution  of  Butyric  Acid  at  250  Bbtwbbn  Water 
and  Iso  Butyl  Alcohol. 

(KolossowaM,  KullKow  »  BeRtourow,  1936;  KolossowsRl,  BeRtourow  and  KullRow,  1936.) 


Ckn.  Mols.  C^H^Og  per  liter 

1 

Om.  Mols. 

C^H^Pj,  per  liter 

1 

Hg0  layer(l)  lC^RflOH  layer (£)' 

F 

'HgO  layer(l) 

1  i  C^HgOH  layer(2) 

8 

0.0032 

0.024 

0.133 

0.214 

1.506 

0.142 

0.0071 

0.059 

0 . 1  30 

0.314 

2. 100 

0.150 

0.0159 

0.142 

0.108 

0.498 

3.072 

O.162 

0 .0259 

0.243 

0.107 

O.64O 

3-724 

0.172 

0 .0889 
0.1125 

0.735 

0.887 

0.121 

0.128 

0.877 

4.768 

O.184 

Distribution  of  Butyric  Acid  at  250  Bbtwbbn  Watbr  and  Tolubnb. 

(KolossowaRy  and  Ponomarev,  1934,  1934a.) 


an,  Equlv.  C.HgOj,  per  liter 
jyj  layer(I)  'T^HgCHg  layer^l' 


o7oio8 

0.0018 

6.00 

0.0161 

0.0039 

4. 10 

0.0231 

0.0069 

3.32 

0.0354 

0.0146 

2.42 

0.0463 

0.0237 

1.955 

0.0611 

0.0389 

i.57 

0.0826 

0.0674 

1.225 

0.1170 

0.1330 

0.88 

HgO  layer(l) 

V4*  r 

dgHgCHj  layer(E)  ' 

8 

0.1324 

O.1676 

0.790 

O.1612 

0 . 2888 

0.675 

0.1857 

0.3143 

0.591 

0.2913 

0.7087 

0.411 

O.613 

2.387 

0.257 

O.881 

4.H9 

0.214 

1 . 186 

5.814 

0.204 

1.406 

6.894 

0.204 
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BUTYRIC  ACID 


Distributer  o?  Butyric  Acid  at  as0  Brtwiir 

Watib  awd  Ortho  Nitbo  Tolubrb. 
(Koloasowaky  and  KUllkow,  1934.) 


Chi.  Role.  C^H^Op  per  liter  1  Gta.  Hols.  C4^og  per  liter  _1 

/b£0  layer  (1)  C^CRjHOg  layer  (£^  £  'HgO  layer (1)  C^&yWg  layer  (2^  2 


0.0350 

0.0164 

2. 13 

O.564 

1.448 

0.383 

0.0567 

0.0350 

1.62 

0.754 

a.  482 

0.304 

0.1028 

0.0801 

1.28 

O.878 

3.381 

0.260 

0.1541 

0.1513 

1.02 

1 .044 

4.852 

0.315 

0.239 

0.319 

0.749 

1.223 

6.418 

0.191 

0.407 

0.780 

0.523 

I.289 

6.540 

0.197 

Distributer  or  Normal  Buttric  Acid  ard  of  Iso  Butyric  Acid 

BBTVBBR  WATI*  ARD  PlTROLRUM  ETHIR  AT  ROOM  TRMPIRATURB. 

(Oroasfleld  and  Mleraelater,  1B3£.) 


Results  for  Normal  Butyric  Acid 


Results  for  Iso  Butyric  Acid 


cc  0.1  a  NaOHjjer  £6  cc 

1 

HgO  layer (1) 

Pet  Ether  layer (£)' 

£ 

0.44 

O.O4I 

10.7 

0.97 

O.O58 

16.6 

1.21 

O.063 

19.2 

3.64 

0.188 

16.7 

8.69 

O.988 

8.8 

19.3 

4.46 

4.33 

47.5 

26.3 

1.81 

72.3 

57.7 

1.35 

117.0 

143.0 

0.8a 

_ «  0.1  n  HaOH  par  £6  cc  1 

HgO  layer  (1)  Pat.  Ether  layer  (£)'  £ 

0.82a  0.088  9.3 

i*4S9  o.ia6  11.6 

5*287  0.663  7*98 

13.09  3.31  3.96 

36.37  23*48  1.55 

70.40  91.60  0.71 


Bottiic  Acid 


Distributer  of  Buttric  Acid  ard  of  Iso 
Brtwrrr  Watxr  ard  Oliyr  Oil 
(Bodanaky.  i»£e;  Bodanaky  and  Haigs,  1932 


Results  for  Butyric  Acid 


Results  for  Iso  Butyric  Acid 


c*.  Mola.  C4HH0g  par  liter 


layer 


“511  laji 


25  0.0135 

0.0308 
0.0610 

II  _ 

0.130 

37.5  0.0136 

0.0306 
0.0600 
0.1190 


0.0198 
0.0488 
0. 1010 

0.3030 
0.0206 
O.O496 
0. 1000 
0.301 


TRI  BUTYRIN  C3H6(C,H,COO>3. 


*  /-M  l*»*r 


Ho1"*  Ci”a0e  **r  liter 


^>li  layer' 


35 

0.0310 

II 

o.o6ao 

II 

0. 1180 

37.5 

0.030 

II 

0.061 

II 

0.118 

0*0490 

0.1030 
0*3030 
0.050 
0.  103 
0.204 


Results *for  tne 
given  bv  Loskit, 


reciprocal  solub 

1928. 


ility  of  tri  butyrin  and  benzene 


are 


c4h8o2 
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Distribution  of  Normal  Butyric  Acid  Brtwbbn 
Mbthyl  Alcohol  and  i  Octane  at  o° 

(aulLh  and  Norton,  1932.) 
i  Octane  =  2.2..4>  Tri  methyl  Pentane 


Gro.  Hols.  C^H^Og  per  liter  1 

'l  Octane  layer(l)  CHjOH  layer(2)s  2 

O.O0691  0.08120  0.0840 

O.O1898  0.20633  O.O916 


Distribution  of  Normal  Butyric  Acid  Brtwbbn 
i  Octanb  and  0  Mbthoxy  Ethanol. 

( Henri ques;  1933.) 


On.  Mol.  per  liter  1 


t° 

'  1  Octane 

layer(l) 

Ethanol  ' 

layer  (2) 

2 

19-5 

0.0019 

0.0822 

0 .023 

It 

0.0058 

0.2154 

0.027 

II 

0.0104 

0.4103 

0.025 

0 

0.0034 

0.0777 

0.044 

It 

0.0040 

0.0799 

0.050 

ro 

Ora.  Mol.  C4HnOp 

per  liter 

1 

t 

'  1  Octane 

Ethanol  ^ 

2 

layer(l) 

layer  (2) 

0 

0.0049 

0.104 

0.047 

It 

0.0099 

0 . 1962 

0.050 

II 

0.0124 

0.2470 

0.050 

II 

O.O164 

0.3022 

0.054 

II 

0.0211 

O.3827 

0.055 

Data  for  the  Following  Ternary  Systems  Containing  Normal 
Butyric  Acid  are  Given  by  Timmermans,  1907- 

Normal  Butyric  acid  ■+■  Water  +  Azobenzene. 

4-  Barium  nitrate. 

-j-  Benzophenone. 

4-  Camphor. 

4-  Cane  sugar. 

+  Mannite. 

4-  Naphthalene. 

4-  Potassium  sulfate. 

4-  Sodium  chloride. 

Freezing-point  data  are  given  for  mixtures  of  n  butyric  acid  and  formal n ide  by 
English  andPTurner  (1915).  and  for  mixtures  of  trichlorobutyric  acid  and  dimet  y 
pyrone  by  Kendall  (1914)- 

Freezing-point  lowering  data  for  mixtures  of  butyric  acid  and  o  phenylene  diamine 
are  given  by  Kremann,  Weber  and  Zechner,  1926. 


jswasstAfcSt#  r  Awsswr 


OxyBUTYRlC  ACIDS  a  and  0  CH3.GH2.CE( OH'iCOOH.  . 

OxyBUl  X  Butyric  Acids  at  25°  Between  Water 

Distribution  of  a  and  o  (8mith,  1921-1922.) 

Results  for  a  Oxy  Butyric  Acid. 

MUllmoIs.  a  CH,.CH,.CH(OII)COOH 
per  liter  of  _ 


Results  for  (3  Oxy  Butyric  Acid 


Mllllmols.  [1  CHj.CHf.CH  (OH)  COOH 
per  liter  of 


C, 

C,. 

O.617 

0.652 

o.656 

0.617 

0.660 


II, 0  layer 
(C.) 

I  .  075 
I  .725 
3  .o5 
4.75 
6.60 


(CjHjUO  layer 

( C, ). 

0.375 
o .  600 
1  .075 
1  .70 
2.36 


c, 

o.349 

o.348 

0.352 

0.358 

o.356 
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Distribution  op  a  Oiy  Butyric  Acid  at  20°  Betwbbn  Water  and: 

(Dletzel  and  Schmitt,  1932.) 


Ethyl  Ether 

Gm.  Mol.  C^Oj,  per  liter 

Gm. 

Amyl  Alcohol 

Mol.  per  liter 

'HgO  layer 

Ether  layer* 

'HgO  layer  Alcohol  layer 

0.232 

0.0733 

0.218 

O.2325 

0.412 

0. 1442 

0.398 

0.4419 

0.592 

0.2221 

O.638 

0.7211 

0.817 

0.3151 

O.878 

1.0003 

1.177 

0. 4639 

1.178 

1-3493 

DIOXANE  ,  p  (i,4>  OCHgCHgPCflgCHg. 

Frbbzing-points  op  Miiturbs  op  Dioxanb  and  Watbr. 


Results  of  Gillis 
and  Delaunois,  1934 


Results  of  Hovorka, 
Schaefer  and  Dreisbach,  1936 


-  1.79 
"  7-55 
-11.2 
-13.72 
-14.05 
-14.82EU 

-  9.28 

-  4.35 

-  2.51 
♦  i.95 

3. 

3 

4 

4 

5 
5 
7 

11 , 


■  42 

.87 

.07 

■  71 

27 

80 

81 


Oma.  C4Hg02 
per  100  gpis.  sat. 

9.382 
25.73 
34.37 
40.8l 
43-22 

tec.  — 

50.86 
61.15 
66 . 47 
80.04 
87.35 
89.44 
90.23 

91.87 
94.07 
95-45 
96.97 

100.00 


301. 


Ice 


Solid 

Phase 


P  C 


ft!*:1;-* 

0 


0  2 


Mol.  fraction 
C^Og  In  sat.  sol. 

0.0855 

0.0905 
0.1011 
O.II40 
-14.9  Eutec.  0.1515 
0.1830 
0.2500 
0.3219 


Solid 

Phase 


-10.1 

-10.8 

-11.6 

-12.7 


Ice 

it 


♦-  1.0 

1.5 

2.8 

3*7 

3-9 

5.0 

5-4 

7.5 
8.7 

11.78 


0 . 400  7 
0.4285 
0.5202 
0.6074 
0.6351 
0.7296 
0.7633 
0.8760 
0.9208 
1.000 


P  C.»80a 

II 

It 

II 

II 

II 

II 

It 

II 

II 

II 

II 


p 


orTMgni:xiGci;;:nt  mriii  rr'r trend  u  ^  »*»« 

Dreisbach.  Results  for  the  boilina  '  d  by  Hovorka’  Schaefer  and 
indices  of  aqueous  dioxane  mi^lres  Trl  oV  “d  refractive 

Results  for  the  densities,  refractive  y  Lillis  and  Delaunois. 

pressures  and  partial  moUr  volumes  of  mi  t nr’  SUJfaCe  tensio°s.  vapor 
are  given  by  Hovorka,  Schaefer  and  Dreisbach  °  Wat6r  and  dioxane 


Freezing-point  data  are  given 


for: 


P  Dioxane  +  Butanol 

♦  Di  Iodo  Ethane 

♦  Di  Iodo  Ethylene 


(Getman,  1937.) 
(Rheinboldt  and 

II 


Luyken , 

II 


1932. ) 

II 


C 14  H  8  0  2 


260 


DIMETHYL  OLYOXIME  CH8C(  :NOH)C<  :NOH)CHa. 

Freezing-points  of  mixtures  of  dimethyl  glyoxime  and  antipyrine,  of 
methyl  glyoxime  and  antipyrine  and  of  methyl  ethyl  glyoxime  and  antipyrine 
are  given  by  Semeria  and  Bocca,  1926. 


SUCCIN AMIDE  (CH,)>  (CONH,),. 

100  cc.  H#0  dissolve  1.836  gm.  succinamide  at  5o?. 


(Vispur,  192«.) 


Freezing-point  data  for  mixtures  of  succinamide  and  Fumaride  and  of 
succinamide  and  malemanide  are  given  by  Viseur,  1926. 


MALAMIDE  (Malic  amide)  1  C2H3(0H)  (CONHg)g. 

Fbbbzing-points  op  Miitubbs  op  Laivo  Malamidb  AMD  Watbb. 

(Tlnmennana  and  Mme.  Veaaelovalty ,  1838.) 


C4H8°3N8  Per 
100  ©as.  HgO 


Oma.  C^HgOjNg  per 
100  gma.  HgO 


-0.75  5-0 
-1.35  10. 0 
-2.0  15-0 


-2.45 

-3-55 

-4.20 


20.0* 

30.0* 

40.0* 


*  Metastable  region.  The  eutectic  point  is  at  -2.30  . 

These  authors  also  give  data  for  the  freezing-points  of  mixtures  of 
d  and  1  malamide  and  of  mixtures  of  malamides  and  tartaric  amides. 


/CO.CHjNHj 

GL  YCYL.GLY CINE  nH\CHjCOOH 


Gms.  If|  OjN| 

Solvent. 

t" 

per  too  cc.  vat.  sol. 

Water . 

1 8.5 

19.09 

•21.0 

19.81 

,Vq.  o.m  NaCl 

1 8 . 5 

IQ. 57 

Authority. 

(von  Euler  tad  Rudberg,  1834,  1925. 
(PfeiBer  and  Angern,  1924.) 

'von  Euler  and  Rudberg,  1924,  1925.) 


Solubility  of  Glyctl  Glycinb  in  Aqueous  Ethyl  Alcohol  at  25 

(McMeeHln.  Cohn  and  Weare,  1936.) 


Vol.  Percent 
CgHgOH  in 
aq.  aolvent 

d.  of 

96  C  • 

sol. 

Ora .  Mol.  ^HgOjNg 
per  liter 
aat.  solution 

Vol.  Percent 
CgHgOH  in 
aq.  aolvent 

d.  of 

aat. 

sol. 

Oin .  MoL. 

per  liter 
sat.  solution 

0.0 

20.0 

40.0 

60.0 

1.0779 

1.0019 

0.9541 

0.9082 

1.512 

0.531 

0.152 

0.0362 

80.0 

90.0 

100.0 

0.8554 

0.8250 

0.7851 

0.00374 

0.000493 

0.0000222 
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ASPARAGINE  C4H,Na0,.H20. 

Solubility  0-/-Asparagine,  C4H8NjO».HjO,  and  of  ^-/-Asparaginic  Acid, 

C4H7NO4,  in  Water. 


(Bresler —  Z.  physik. 

/3-1-  Asparagine. 

Chem.  47,  613,  ’04.) 

/9 4- Asparaginic  Add. 

t°. 

Gms. 

CGHgNjOa-HaO  t*. 

Gms. 

CJisNjOaJfjO 

t*. 

Gms. 

c4h7no4 

t°. 

Gms. 

C4H7NO4 

0.7 

per  100  g. 
HjO. 

O.9546 

55-5 

per  100  g. 
HjO. 

IO. 650 

02 

per  100  g. 
HjO. 

O.2674 

51.0 

per  100  g. 
HjO. 

I .2746 

7  0 

I .4260 

71.7 

19.838 

9  5 

O.4042 

63 -5 

I.8147 

*7-5 

2.1400 

87 .0 

36-564 

16.4 

70.0 

2.3500 

28.0 

3I7I° 

98 .0 

52-475 

3i-5 

0  •75I4 

80.5 

3.2ip6 

41 .4 

5.6500 

40.0 

O.9258 

97-4 

5-3746 

100  gms.  HjO  dissolve  2.4  gms.  asparagine  at  20°-25°.  (Dehn,  1917.) 

100  gms.  pyridine  dissolve  0.03  gm.  asparagine  at  20°-25°.  “ 

100  gms.  50%  aq.  pyridine  dissolve  0.15  gm.  asparagine  at  20°-25°.  “ 

ioogms.  trichlofethylenedissolveo.pl 8  gm.asparagineat  150.  (Wester  &  Bruins,  1914.) 

Data  for  the  solubility  of  asparaginic  acid  in  aqueous  salt  solutions  are  given 
by  Wurgler  (1914). 


100  cc.  sat.  solution  of  Asparigine  in  Water  contain  1.12  gm.  CiH8Nj03at  21-22* 


100 


_  .  ..  (Pfeiffer  and  Angera,  1924.1 

gms  abs  Alcohol  dissolve  0.02  gm.  Asparigine  at  20-25°  (Pucher  and  Dehn,  1921  j 
»  Quinoline  «  o.ii  »  »  ,,  „  M  » 

»  equi.  mol.  mixture  of  Alcohol  and  Quinoline  dissolve  0.18  Aspari- 
gine  at  20-25*  (Pucher  8n^  DehD/1931  } 


Solubility  of  1  Asparaginb  in  Watbr. 

(Dal con  ana  Schmidt,  1036.) 

The  results  of  26  determinations  at  nine  temperatures  between  o°  and 
65  were  used  for  calculating  the  solubility  equation  and  from  this 

ln°  nri1nW1SghJral?eS  f°r  5  intervals  were  obtained.  The  results  above 
70  are  probably  less  accurate  than  those  at  lower  temperatures.  Density 
determinations  at  250  for  solutions  less  than  saturated  are  also  given 


aDS-  wwv 


0 

5 

10 

15 

20 

25 


per  100  gms 

O.849 

1.105 

1.429 

1.838 

2.351 

2.989 


HgO 


0B8-  WsW 


30 

35 

40 

45 

50 

55 


per  100  gms 

3.779 

4.750 

5-937 

7-377 

9.118 

11.20 


h2o 


60 

65 

70 

75 

100 


0013  •  C4H8°3M8*H 

Per  100  gms.  Hg 

13-68 

16.62 

20.06 

24.09 

55.17 


FilKIKG-PMUTS  OP  iQU.OUS  SOLOTIONS  OP  l  Asparagin*. 
(Timmermans  and  Reuse  1931,) 


-0.09 
-0.12 
-0.  lg 


aaS-  C4H8°3NE  per 
100  gms.  HgO 

0.45 

O.63 

0.75 


0®3.  C4H80gNg  per 
100  gms.  HgO 


-0.16  Eutec. 
-0.17 
-0.23 


0.82 

0.90 

1.40 


— 1.40 

diSSOlVe 


O  PO 


c4h8o3 
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Solubility  of  l  Asparagine  in  Aqueous 

(McMeeklns  Cohn  and  Weare 


Ethyl  Alcohol  at  25°. 

1936.) 


1.  Percent  CgH&0H 

d.  of 

Om.  Mol .  C4H803N2 

In  aq.  solvent 

sat.  sol. 

per  liter  sat.  sol. 

0.0 

1 .0072 

O.186  (r 

20.0 

O.9761 

0.075 

40.0 

0-9473 

0.0306 

60.0 

0.9068 

0.0105 

100.0 

O.7852 

0.000023 

Freezing-point  data  are  given  for: 


1  Asparagine  +  l  dichloro  succinic  acid 

"  +  d  "  , 

"  +  d  Tartaric  acid  +  H20 

"  +  phenyl  glycolic  acid 


(Timmermans ,  Van  Lancken  and 
Jaffe,  1939- > 

It  M 

(Timmermans  and  Heuse,  1931.) 
(Timmermans  and  Motiuk,  1932.) 


METHYL  HYDANTOIC  ACID  NH2CONHCH(CH3)COOH. 


Solubility 

of  Methyl 

Hydantoic  Acid 

(McMeekln,  Cohn  and 

in  Aqueous 

Weare,  1935.) 

Ethyl  Alcohol 

AT  25°. 

Vol.  Percent 

d.  of 

Om.  Mol.  C4Hg03N2 

Vol.  Percent 

d.  of  Om. 

M01.  C4H803N2 

CoHc0H  In 

sat. 

per  liter 

CgHgOH  In 

sat. 

per  liter 

2  5 

aq.  solvent 

sol. 

sat.  sol. 

aq.  solvent 

sol. 

sat.  sol. 

0.0 

1.0045 

0.193 

60.0 

O.9160 

0.223 

20.0 

0.9795 

0.187 

80.0 

0.8649 

0.173 

40.0 

0.^541 

0.212 

100.0 

0.7877 

0.044 

3  ALANINE  HYDANTOIC  ACID  C4H0O3N2. 

Solubility  of  3  Alanine  Hydantoic  Acid  in  Water  and  in  Ethyl  Alcohol 

(McMeekln,  Cohn  and  Weare,  1936.) 


Solvent 


d.  of 
sat.  sol. 


Om.  Mol.  ^HgOjjNg 
per  liter  sat.  sol. 


Water 

Ethyl  alcohol 


25 

25 


1.00287 
0 . 78692 


0.158 

0.017 
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Ethyl,  Methyl,  etc.  ALLOPHANATES  NH^CO.NH.COOC,  Il4. 

Solubilities  in  Ethylalcohol  and,  in  Ether.  (Bdhal,  ms.) 

As  a  method  of  isolation  and  identification,  an  Extensive  series  of  alcohols  were 
converted  into  the  corresponding  allophanates  by  the  action  upon  them  of  cyanic 
acid.  This  gas  was  prepared  by  the  depolymerization  of  cyanuric  acid  at  about  3oo° 
in  a  very  slow  current  of  C02,and  when  passed  into  the  cooled  alcohol  gave  rise 
to  the  general  reaction,  2  O.C.NH  -f-  C2  H6  OH  —  NH2.CO.NH.COOC2  Hs,  which 
proceeded  rapidly  with  evolution  of  heat  and  brisk  solidification  of  the  mixture. 
In  each  case  the  product,  after  cooling,  was  washed  with  ether,  to  remove  unchanged 
alcohol  and  urethan,  which  is  simultaneously  formed  in  greater  or  less  amount. 
The  allophanates  were  then  each  purified  by  dissolving  in  warm  alcohol,  benzene 
or  acetone  and  crystallizing  by  cooling.  They  were  all  crystalline  and  only  slightly 
soluble  in  alcohol  and  ether.  The  author  does  not  describe  the  procedure*  followed 
in  determining  the  solubilities  which  he  reports.  In  a  private  communication 
he  states  that  a  10  cc.  of  each  of  the  saturated  solutions  were  evaporated  to 
dryness  and  the  residue  weighed  after  standing  in  a  desiccator  containing  sulfuric 
acid  ».  The  figures  in  parentheses  show  the  melting-points  of  the  allophanates. 

Gius.  Allophaoatr 
per  10  cc.  of 


Allophanntc  of  : 
(Primary  alcohols!. 


Gins.  Allophanaie 
per  10  cc.  of 


Methyl  (21a0). . . 
Propyl  (i75°.5) . 
n  Butyl  (i5o°). . 

Iso  Butyl (i8o".5) 

Iso  Amyl  (i5o°). 
Hexyl  (i65°)  .. . 

Iso  Hexyl  (190°)  14 


t". 

Alcohol. 

Elhcr. 

( Primary  alcohols ) 

t". 

Alcohol. 

20 

0.455 

0.080 

Heptyl  (iCo°) . 

17 

o.35o* 

17 

0.140 

o.o3o 

Ortyi  (157°) . 

17 

(*.220* 

*7 

0.750 

0.139 

Nonyl  (i58°)  .... 

17-13 

0. 1 20* 

18 

1 .230 

0.246 

Decyl  ( 1  5q0 4. . 

•7 

o.o54* 

1 5 

"•947 

0.302 

Uncfecyl  (i55°) . .  . 

i3 

0.  io5* 

1 1 

i.4u* 

0.698 

Dodecyl  (i59°.5).  . 

17 

0.0 1 5* 

17 

0.480* 

0.120 

Ally!  (i65°).  . . 

18 

o.855 

14 

0.471* 

0.220* 

Undecylenyl  (i43°) 

17 

0.642 

or 

ether  was 

used  in  these 

cases. 

Ether. 
0.120 
o.  140 
O.091 
o.o58 
o.  1 17 
0.025 
0.212 
0.181 


Solubilities  oe  Allophanates  in  Ethylalcohol  and  in  Ether  (Con.). 

...  .  Lais.  Allophiin.'ile  _ 

.0  cc.  of  A.Ptpbanaies  of  p^'oTc'T 

Aryl  alcohol*,  Cyclic 
alcohols,  and  Phenols.  f 


Allophanates  of 
Secondary 
and  Tertiary  alcohols. 

Propanol.  2 
Me  Et  Carbinol 
Me  Pi 


Di  Et 
Me  Bu 
Et  iso  Pr 
Me  iso  Bu 
Di  Pr 
Octyl 
Di  iso  Bu 
Tri  Me 
Amyl 
Hexyl  (') 
Heptyl  (*) 
Octyl  (3) 
Nonyl  (4) 
Di  Me  (*j 


» 

» 


» 

» 

» 

» 

» 

» 


t*. 

(180).. .  16 

(159.5) .  18 
(151)...  18 

(179.5) .  18 
( 17J).. .  17 
(179)...  ,9 

(nil). 

(206). 

(155) . 

(156) . 

(190). 


Alcohol.  Ether 

o.8i5*  0.521 
0.748  o  57 
0.535  o 
0.996  0.45 
0.970 
1 .36 1 
i6.5  0.288 
16.0  0.410 

0.204*  0.069 
1. 1 58  1.064 
0.723*  0.29) 
1.125*  0.289 

2.400’  o 

0.920 


<4 

16.5 

15 

16 
16 

>4 


.53 1 

•4' . 

o,3oo 

0.485 

o.  1 98 
o.  191 


16 

16 

<i 


.96.5 
0-446 

0.53 1  • 
1 .34°*  0.891  * 
0.642*  0.79.3* 


'•<44 


,121)...  17 
(186)...  17 
(165)...  16 
1180)...  17 
(180.2).  17 
(1731...  17 
(176.5). 


(152).. 

(128)., 

(132).. 

(149).. 

(145).. 

,  (1  13.  bj.  I  1 

In  absolute  alcohol  or  ether. 

C)  Melhyl-2-pentanol-5;  (‘)  Dj.nethvl-2  4  Pen 


Benzyl 

Pheny  (ethyl 

»  propyl 
Me  Salrgenine 
Anisyl 
Et  Vanillvl 
Piperonyl 
Phenyl  ethyl  (Sec.)  (181.5) 
Cyclo  (*) 

Cinnamyl 
Cyclo  pentanyl 
»  hoxanyl 
Menthyl 
Carvon  (’) 

Menthyl  ;  terv  ) 

Iso  pulegyl 
Phenyl 
o  crcsyl 

P 

(‘ 


(148)...  17 
(185)...  17 
(179.5). 

(179) .,  . 
(213)... 
(192.3). 
(187)... 
(219)... 

(180) ... 
(185)... 
(194). 


l6.5 

'9 


1  - 

20 

18 

<7 

'7 

'7 

'9 

18 

18 


Alcohol. 
0.220 
O.080 
O.157 
O.I06 
O.O70 
O.039 
O.066 
O.680 
0.238 
0.810 
0.978 
0.834 
0.140 
0.228 
O.  180 
0.263 
<>.38 1 
°-474 


0.27,,  , 

Dimothylnonylcarhinol ;  (6 


79 


Elhcr. 

O .  ()5o 
o.o33 
0 . 089 

0.064 

0.016 

0.014 

0.023 
o  .016 
0.070 
o.o5o 
o  .  322 

0.2 ',7 
o .  067 
o .  026 
0.070 
0.222 
o.o36 
0.063 

o .  092 


)  Cy- 
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TARTRAMIDE^  (CHOH.CONHg  )  2 . 

Frbezing-points  of  Mixturbs  of  Dbitro  Tartramidb  and  Watbr. 

(Tlnmermans  and  Mme.  Vesselovsky,  1932.) 

Oms.  C4H804Ng 
per  100  gms.  Hg0 

-0.40  3*0 

-0.75  6.0 

-o.8o  Eutectic  — 

-1.00  9-0 

-1.30  12.0 

Freezing-point  data  are  also  given  for  mixtures  of  d  and  1  Tartramide 
and  for  mixtures  of  tartramide  and  malamide. 


BUTYL  BROMIDE,  CHLORIDE,  IODIDE  etc. 

Approximate  Solubility  of  Each  in  Water. 

( Fuhner,  192*. 

Componnd.  Formula. 

Butyl  bromide .  CH3  (GH2)2CH2  Br 

Iso  Butyl  bromide.....  (GH3)2CH  .CH2  Br 
Butyl  chloride. . ...  .  CH3(GH2)2CH2CI 

Iso  Butyl  chloride .  (CH3)jCH  .  CH2  Cl 

Butyl  iodide .  CH3(GH2)2  GH2 1 

Iso  Butyl  ureiban . .  (CH3)2CH.CH2NHC02.C2H6 

The  figures  in  parentheses  are  the  approximate  specific  gravities  of  the  compounds. 


t*. 

Gws-  cmpd. 
per  100  gms.  sat.  sol 

( 1 .23) 

16 

o.o58 

(1.21) 

18 

c 

b 

»—i 

(0.86) 

12.5 

0.066 

(0.86) 

12.5 

0.92 

(i.54) 

17.5 

0„02I 

2-C2H6 

i5 .5 

2.00 

100  gms.  He0  dissolve  0.608  gm.  C,H#Br  at  30°.  (Gross  and  Saylor,  I93t.l 

Freezing-point  data  are  given  by  Timmermans,  1934,  for  the  followi  g 
mixtures. 


n  Butyl  Bromide  +  Ethyl  Bromide 

11  "  +  iso  Butyl  " 

iso  11  11  ♦  CSg 

11  11  »  +  Etnyl  Bromide 

•1  11  "  ♦  n  Propyl  " 


iso  Butyl  Bromide  ♦  ter  Butyl  Chloride 
11  ii  "  +  Methylene 

n  11  »  +  Ethylidene 

n  "  Chloride  +  ter  Butyl 
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dl  a  AMINO  n  BUTYRIC  ACID  CH3CHgCH(  NHg  )C00H. 
dl  a  AMINO  iso  BUTYRIC  ACID  (CHs)gC(NHg  ICOOH. 

Solubility  of  Bach  Sipahathlt  in  Aqubous  Ethtl  Alcohol  Solutions  at  25°- 

(Cohn,  McMeekln,  Edsali  and  Wears,  1934.) 


Vol.  Parcant 

Rasul  ta  for 

a  Aalno  n  Butyric  Acid 

Results  for 

a  Amino  Iso  Butyric  Acid 

CgHgOH  in 

'  d.  of 

6b.  Mola.  C^HpOg  ' 

'  d.  or 

Om.  Hols.  C^HgOg 

Aq.  Solvent 

aat.  sol. 

par  liter  sat.  sol. 

sat.  sol. 

per  liter  sat.  sol. 

0.0 

1.0456 

i.8oo(=  185.6  gms. )i .0312 

1 • 330 ( =  137.2  gms 

5.0 

1.0370 

1.634 

— 

— 

10.0 

1 .0264 

1.464 

— 

— 

15.0 

1.0l66 

1.287 

— 

— 

20.0 

1.0043 

1.082 

0.9947 

0.775 

40.0 

O.9629 

0.570 

0.9577 

0.401 

60.0 

0.9147 

0.260 

0.9m 

0.177 

80.0 

0.8S86 

0.0668 

0.8578 

O.O467 

100.0 

0.7851 

0.0026 

— 

— 

Distribution  of  a  Amino  n  Butyric  Acid  Bitwirn 
Watir  and  Butyl  Alcohol  at  350. 

(Boland,  Albert,  Jr.,  and  Cohn,  1936.) 


flgO  layer (1 


0*.  Hols.  C^Og^per  liter 


st5r  ale.  layer(g)' 


1 


0-396 
0-577 
I.O94 
1 .614* 


0.0l66 

o.oaa8 

0.0386 

0.0513" 


0.0420 
0.0394 
0 .0352 
0.0318 


’Saturated  with  respect  to  Amino  n  Butyric  Acid. 


METHYL  URETHAN  CFL .NHC00CoHc . 

100  gms.  HgO  dissolve  222.6  gms.  C^NOg  at  15. 5°.  (Fiihner,  1924.) 
BUTANE  C«Hi0. 

Solubility  in  Water  at  t°  and  760  mm. 

\r  1  ^tt  °  ’  4  •  JO°.  1 5°.  20°. 

Vol.  C4H10  per 

ioovols.  H20  3.147  2.77  2.355  2.147  2.065 

The  upper  critical  solution  temperature  of  Butane  in  Sulfur  Dioxide 
Leslie!  1934.!  mXtUre  C°ntainB  72  Wt‘  *  ^  ,Seyer  and  Todd-  *9311 


BUTYL  ALCOHOL  normal  GHs.(CHs)2CH2OH. 

Solubility  in  Water,  Determined  by  the  Synthetic  Method 
Gms.  CH,(C!f,l,Cir,OH 
per  100  sms.  sat.  sol. 


tv 

o. 

10. 

20. 

3o. 


10.45 

9.00 

7-9° 

7 . 10 


The  original  results 


t* 

4o. 

5o. 

60. 

70. 


Gius.CH,(CII,),CH,OH 

per  100  gms.  sat.  sol. 

....  6.55 

....  6.35 

• ...  6.35 

-  6.55 


t\ 
80. 
90. 
100. 
1 10. 


(.Fahner,  1924.) 
Gms.  OH,  (CH,),  Cllt  OH 
per  too  gms.  sat.  sol.' 
7.00 
7.80 
•  •  9.05 

IO.90 


were  plotted  and  the  above  table  constructed  from  the 


curve. 
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Mutual  Solubility  of  Normal  Butyl  Alcohol  and  Water. 

(Hill  aud  Malisoff,  1926.) 

Highly  purified  butyl  alcohol  was  employed.  The  determinations  were  made 
in  the  two-bulbed  solubility  flasks  previously  described. 

[J.  Am.  Chem.  Soc .,  45,  1 1 43,  1923.) 


Butyl  Alcohol  Phase. 

Water  Phase. 

Gms.  CHj(CHs),CHjOH 

Density  of 

Gms.  CH,(CH,),CHsOH 

Density  of 

t“ 

per  100  gms.  sat.  sol. 

sat.  sol. 

per  100  gms.  sat.  sol. 

sat.  sot. 

5 . 

....  8o.38 

0.8698 

9-65 

0.9883 

10 . 

8o.33 

0.8567 

8.91 

0.9877 

i5 . 

0.8533 

8.21 

O.9881 

20 . 

79.93 

0 . 8484 

7.81 

O  9873 

25  .... . 

0.8450 

7.35 

0.9865 

3o . 

79.38 

0 . 8424 

7  08 

0.g85l 

35 . 

-  78.94 

0.8397 

6.83 

0.9835 

4o- . -  - 

o.8345 

6.60 

0.9841 

5o . 

0.8307 

6.46 

‘>•9799 

60. ... 

...  76.38 

o.8i53 

6.52 

0 . 9766 

70. . • . 

0 . 8200 

6.73 

0.9721 

80.  .  . 

73.53 

0. 8 1 5q 

t". 

6.89 

0.9675 

92 ...  - 

- 

97.9. . . . 

8.74 

— 

06.1.. 

63.88 

- 

n4-5.... 

12.73 

— 

22.3. . 

....  49-85 

- 

116.9 - 

...  1 3 . 46 

- 

24 . 3 . . 

....  42.02 

- 

123.3. ... 

19.73 

— 

[25 . 1 5 . 

....  3-2 . 82 

- 

124-83.. 

. . .  27.26 

— 

125. 10. . . 

...  32.82 

- 

1 25 . i 5 . . . 

...  3o.44 

The  quadruple  point  is  at  —  2".95.  The  consolute  solution  contains  32.5  gms. 
CH  (CH  )  CH»  OH  per  ioo  gms  sat.  solution  at  the  critical  solution  tempera¬ 
ture  I25°.i5.  These  values,  as  given  by  Drouillon,  1925,  are  respectively  28.0  gms. 
and  129®  5.  As  given  by  Brun  (1925)  they  are  respectively  34-0  gms.  aftd  129°. 


Mutual  Solubility  of  Normal  Butyl  Alcohol  and  Watbr. 

(Jones,  1928. ) 


The  synthetic  method  was  used.  It  was  found  that  ordinary  soda  glass 
could  not  be  used  for  accurate  determinations.  Well  steamed  Pyrex  glass 
gave  results  identical  with  those  obtained  in  quartz-glass  tubes  in  the 
neighborhood  of  the  critical  solution  temperature. 


Oms.  C^HgOH 
t°  per  100  gms. 

sac.  sol. 


Oms.  C4HgOH 
per  100  gms. 
sac.  sol. 


Oms.  C4H0OH 
t°  per  100  gms. 

sac.  30I. 


-18.01 

12.74(1) 

-  3-11 

9.79(1 > 

+  19-3 

6.47(1 > 

40.0 

6.03d) 

65.O 

6.03 

81.O 

6.47 

107-72 

9-79 

117-49 

12.72 

120 . 30 

15-15 

122.45  17-51 

124.74  27-88 

124-74  24-l6 

124-73  30-39 

124. 75 (C .S . T. )  32-4 

124.75  32-85 

124-72  33-79 

124.66  38*05 


124.05  41-30 

123-75  94-03 

122.60  48.01 

115.00  57.80 

106.05  63-44 

58.50  76.27 

29.82  79-51 

13.O  80.40 

5.0  80.82 

which  have  both  a 
solubility  on  the 
was  not  found. 


=  the  lower  miscibility  temperature 
■  and  an  upper  miscibility  temperature 
lot  rich  arm  of  the  curve  or  a  metastauie 


in  mixtures 
A  maximum 
lower  C.S.T. 
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The  above  results  when  plotted  yield  a  curve  from  which  the  following 
values  for  regular  intervals  of  temperature  were  taken. 


( 


(3» 


Gms.  C4Hg0H 

per  100  gms. 

t° 

'  HgO  rich 
phase 

C4H90H  rich' 

phase 

-15 

12.0 

8l.0 

0 

9-1 

80.6 

+  20 

6.4 

80.2 

25 

7.31 

79.69! 1 ) 

25 

7.45 

79.5( (2) 

40 

6.0 

78.6 

60 

6.0 

76.2 

75 

6.8 

73-7  (3) 

80 

6. 4 

72.7 

0w3.  C4HgOH  jger  100  gms. 


t° 

#  HgO  rich  C4 

phase 

HgOH  rich 

phase 

90 

7.8 

69.8(3) 

100 

8.2 

66.4 

105 

9.8 

64.3<  3) 

110 

10.2 

6l.5 

115 

11.7 

57-8 

120 

14.7 

52.5 

123 

19.0 

46 . 8 

124. 

75  32.4 

32.4 

1)  Butler,  Thomson  and  Maclennen,  1933;  (2)  Stockhardt  and  Hull 
Mueller,  Rigsley  and  Ferguson,  1931. 


1931 ; 


The  following  additional  determinations  of  the  mutual  solubility  of  n 
Butyl  alcohol  and  Water  are  given  by  Butler  Thomson  &  Maclennen,  1933. 


t° 

Gms.  C4HgOH  per 

,0 

Gms.  C4HgOH  per 

,0 

Oms.  C4H90H  per 

ICO  gms.  sat.  sol. 

V 

100  gms.  sat.  sol. 

t 

100  gms.  sat.  sol. 

22.6 

7.497 

28.06 

7.090 

27.45 

79.50 

24.85 

7.318 

29.18 

7.016 

23.40 

79.73 

26.40 

7.202 

30.83 

7.928 

18.45 

80.01 

BUTYL  ALCOHOL 


n  C4H90H  at  20°. 


(Smith , 


100  gms.  aq.  0.2  n  NaOH  dissolve  59.0  gms 
1932. ) 

Results  showing  the  effect  of  Glycine  and  of  a  Amino  Butyric  Acid 
andn(bhn,Si935lllty  °f  Alc°ho1  in  water  are  given  by  England 


Equilibrium  in  the  System  Normal  Butyl  Alcohol  Benzene  and  Water  at  19 

(Perrakla,  1925.) 


The  amount  of  water  required  to  produce  clouding  in  various  mixtures 
of  benzene  and  butyl  alcohol  was  determined  by  a  titration  method 


W&.  %  C4H90H  Gins •  HgO  10  cause 

In  mixture  clouding  In  100  gms.  mixture 


wt-  %  c4h9oh 
In  mixture 


Oms.  HgO  to  cause 
clouding  in  100  gms.  mixture 


15.75 

21.02 

26.68 

30.26 

32.84 


0.8553 
1 .4898 

2.26l0 

2.8315 

3.4035 


34.92 

36.78 

38.54 

42.28 

56.16 


3*9640 

4.4925 

4.99l6 

5.8673 

9.3456 
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BUTYL  ALCOHOL  iso  (CH3),CH  .CH,OH. 

Mutual  Solubility  of  Iso  Butyl  Alcohol  and  Water.  (Michels,  1922.) 

Commercial  iso  butyl  alcohol  was  fractionated  into  10  portions  and  only  those 
which  distilled  at  a  constant  temperature  were  used  for  the  solubility  determinations. 
I  he  density  was  0.8197.  The  determinations  were  made  by  the  sealed  tube  method. 
The  numerous  determinations  of  the  author  were  plotted  and  the  following  values 
obtained  from  the  curve. 


Gms,  (CH3), 

CH.CIIjOH  per  100  gms. 

Gras.  (CHj), 

CH.CHt0H  per  too  gms 

II,  0  rich 

Iso  Butyl  Alcohol 

Ilj  0  rich 

Iso  Butvl  Alcohol 

V- 

layer. 

rich  layer. 

t‘. 

lstycr. 

rich  layer. 

— 10  ...  . 

13.4 

86.2 

90. 

.  8.1 

73.2 

0. . . . 

85.4 

100. 

70.2 

-1- 10. . . . 

9.8 

84.4 

1 10. 

66.7 

20. .  .  . 

8.5 

83.6 

120. 

6l.5 

3o. . . . 

7.5 

82.7 

125. 

.  l6.5 

57.5 

/»o. . .  . 

81.6 

i3o. 

5i  .5 

5o . . . . 

80.4 

1 3 1 . 

49-0 

60 ...  . 

6.4 

79-o 

I  32. 

45.0 

70. . . . 

6.6 

77  2 

1 32. 

,  8  (crit.  t.) . 

37 . 0 

80. . . . 

7.2 

75 . 2 

A  small  scale  diagram,  without  numerical  data,  is  given  for  the  above  system 
by  Brun,  1925.  The  critical  solution  temperature  is  stated  to  be  123.5°  and  tne 
corresponding  concentration,  37.5  gms.  iso  butyl  alcohol  per  100  gms.  sat.  solution. 
This  author  also  gives  two  diagrams  and  several  determinations  of  tie  lines  for  the 
system  iso  butyl  alcohol,  ethyl  alcohol  and  water. 


BUTYL  ALCOHOL  (Secondary)  CH3.GHOH.CH2CH3. 

The  Mutual  Solubility  of  Secondary  Butyl  Alcohol  and  Water 
AT  High  PRESSURES.  (Timmermans,  1922.) 

The  following  data  for  the  critical  temperature  of  solution  at  high  pressures 

The  constants  of  the  secondary  butyl  alcohol  were  :  b.  pt.  =  99-5°,  do  =  0.82263. 


Pressure 
n  kilograms. 

Crilical  irmp  of  solution. 

I 

The  triphase  s> stein  crystallizes  at  - 

IOO 

4-5.3 

200 

17.8 

3  00 

24  •  8 

400 

3o.8 

5  00 

36 . 7 

600 

42 . 7 

700 

49.6 

Pressure 
in  kilograms. 

800 

X3o 

800 

700 

600 

no 

1 


Crilical  temp 
of  solution. 

58.6 

Homogeneous  at  all  temps 

7f  5 

81.3 

85.3 
1  o5 . 3 
1 1 3 . 8 
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Secondary  BUTYL  ALCOHOL  CH,.CHOH.CH*CH». 
Iso  BUTYL  ALCOHOL  (CHj)iCH.CH2OH. 


Solubility  of  Butyl  Alcohols  in  Water,  Synthetic  Method. 

(see  Note,  p.  292  ) 

(Alexejew,  1886.J 


Secondary  Butyl  Alcohol  Iso  Butyl  Alcohol 

and  Water.  and  Water. 


Gms.  Secondary  Butyl  Alcohol  per  100  Gins. 

Gms.  Iso  Butyl 

Alcohol  per  100 

Aqueous 

Alcoholic 

Aqueous 

Alcoholic 

t  . 

Layer. 

Layer. 

Layer. 

Layer. 

—  20 

27 

66 

•  •  • 

» .  •> 

—  10 

28 

60 

•  •  • 

•  •  • 

O 

27-5 

56 

13 

85 

10 

26.0 

57 

•  •  • 

•  •  • 

20 

22-5 

60 

9 

84 

30 

18 

63-5 

•  •  • 

•  •  • 

40 

l6 

65-5 

7-5 

83 

60 

13 

67 

7 

82 

80 

15 

63 

7 

77 -5 

IOO 

20 

52 

8 

72 

107  cnt.  temp.  33 

•  •  • 

•  •  • 

120 

16 

62 

130 

28 

50 

133 

crit.  temp. 

49 

Additional  determinations  of!  the  reciprocal  solubility  of  secondary  butyl 
alcohol  and  water  are  given  by  Dolgolenko  (1908).  This  investigator  prepared 
three  fractions  of  98°-98.6°,  g8.6°-^g°  and  99°-99.5°  boiling  point  respectively, 
and  determined  the  curve  for  each  fraction  and  water  by  the  “synthetic  method.” 
The  first  fraction  gave  a  closed  curve  having  both  a  lower  and  an  upper  critical 
solution  temperature,  while  the  other  fractions  gave  curves  with  only  an  upper 
critical  solution  temperature,  and  in  other  respects  in  fair  agreement  with  the 
results  of  Alexejew  as  shown  in  the  above  table.  The  explanation  of  this  differ¬ 
ence  in  the  case  of  the  first  fraction,  is  supposed  to  be  that  this  fraction  contained 
a  larger  proportion  of  tertiary  butyl  alcohol  than  the  others,  due  to  the  lower 
boiling  point  of  this  isomer.  Since  the  tertiary  alcohol  is  entirely  miscible 
with  secondary  alcohol  and  water  its  presence  would  restrict  the  boundaries  of 
inhomogeneity  and,  therefore,  tend  to  favor  a  closed  curve  for  the  system. 


Solubilities,  Determined  by  the  Freezing-point  Method 

Are  Given  for  the  Following  Mixtures  Containing  Butyl  Alcohols. 


Isobutyl  alcohol  +  Water 

+  Liquid  C02 
Normal  butyl  alcohol  +  Water 

. +  Liquid  CO, 

Secondary  butyl  alcohol  +  Water 


+ 


(Dr;yer,  1913.) 

(Blichner,  1905-06.) 

(Dreyer,  1913.) 

(BUchner,  1905-06.) 

(Dreyer,  1913;  Timmermans,  1907,  1910,  1911.) 


Tertiary  butyl  alcohol  +  Water 


“t-  Hydroquinine  (Timmermans,  1907.) 

(Dreyer,  1913.) 
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100  gms .  sat.  solution  of  sec.  Butyl  Alcohol  in  Water  contain  20  pins 
CH3CH0HCH2CH3  at  20°. 

100  gms.  sat.  solution  of  Water  in  sec.  Butyl  Alcohol  contain  37  gms 
HgO  at  200.  (Jones,  1929.) 


Solubility  of  Iso  Butyl  Alcohol  in  Water. 

(janeclee,  1933.) 

The  determinations  were  made  by  the  synthetic,  sealed  tube,  method. 


t° 

Oms.  (CH3)2CH.CHgOH 
per  100  gms.  sat.  sol. 

t° 

Gtas.  (CH3)2CH.CHg0H 
per  100  gma.  Cat.  sol. 

Cl 

00 

Cl 

8.0 

130.5 

20.7 

90.4 

8.0 

133 

26.7 

107.9 

10.6 

132.6 

49-1 

126.7 

16.3 

126. 4 

57-8 

127.7 

17.5 

38.6 

8l.7 

Results  are  also  given  for  the  ternary  system  Iso  Butyl  Alcohol, 
Methyl  Alcohol  and  Water.  These  will  be  found  under  Methyl  Alcohol. 


Solubility  of  Iso  Butyl  Alcohol  in  Aqueous  Solutions 
of  Sodium  Benzoate  at  about  i8°. 

(Traube,  Scheming  and  Weber,  1927.) 


Normality  of  Aq.  cc  Iso  Butyl  Alcohol 

C-H-COONa  Solution  per  5.0  cc  sat.  solution 


0.0 

0.6 

0.5 

o.55 

0.75 

1.05 

O.83 

1-55 

1.0 

OO 

Distribution  of  Isobutyl  Alcohol  between  Water  and  Cotton  Seed 

OlL  AT  250.  (Wroth  and  Reid,  1916.) 


Gms.  C»HdOH  per  100  cc. 


Oil  Layer 
I  .  l68 
I.276 
I  .  288 


HsO  Layer. 
2.043 
2.250 
2.135 


Ratio. 

i-74 
1 .76 
1.65 


Gms.  C4H9OH  per  100  cc. 

(Oil  Layer.  H2O  Layer.  Ratio 

1-375  2 -30!  i67 

1.405  2.429  1.72 

1.495  2.450  1.64 


The  partition  coefficient  of  tertiary  butyl l*ohC  <CH,),C(OH>Ci^betw=en 
olive  oil  and  water  is  given  as  0.176  at  ord.  temp. 
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Tertiary  BUTYL  ALCOHOL  (Tri  Methyl  Carbinol ) (CH3) 3C0H. 


Freezing-point  data  for  mixtures  of  Tri  methyl  Carbinol  and  Water  are 
given  by  Paterno  and  Mieli,  1907. 


Freezing-point  data  are  given  for 
the  following  compounds: 

Hydroquinonel 1 ) 
ak and  0  Naphthol  (1) 
a  and  0  Naphthylamine  (1) 
o  and  m  Phenylene  diamine  (1) 
Pyrogallol  (1) 
p  Dioxane  (2) 

Pyrocatechol  (1) 

Resorcinol  (1) 


mixtures  of  trimethyl  carbinol  and 


p  To! uidine  ( 1 ) 
o,  m  and  p  Nitrophenol  (3) 
1,  2,  4  Dinitro  phenol  (3) 
Naphthalene  (3) 

Phenol  (4) 

Thymol  (4) 

Bromo  Toluene  (4) 


(1)  Kremahn  and  Wlk,  i9i9’» (2)  Getman,  1937;  (3)  Kremann,  Mauermann, 
Muller  II,  and  Rosier,  1922-23-;  <4>  Paterno  and  Ampola,  1897. 

METHYL  n  PROPYL  ETHER  CH3OC3H7. 

METHYL  Iso  PROPYL  ETHER  CH30CH3CHCH3 . 

Solubility  of  Methyl  Normal  Propyl  Ethbr  and  of 
Mbthyl  Iso  Propyl  Ethbr,  Each  Separately, in  Wajbr. 

(Bennett  and  Philip,  1928.) 


0 

10 

15 

20 

25 


Oms.  a  C4H,^>  per 
100  gms.  sat.  sol.  In  water 

5.6 

3.8 

3.4 

3*2 

3-05 


Oms.  Iso  per 

100  gms.  sat.  sol.  In  water 


9-7 

8.6 

7-4 

6.5 


ETHYL  ETHER  (C2H5)20. 

Reciprocal  Solubility  of  Ether  and  Water 

(Klobbie  Z.  physik.  Chem.  24,  619/97;  Schunck e  -/W.  14.334.  '94;  St.  Tolloczko  - 

06.) 


Solubility  of  Ether  in  Water. 
Lower  Layer  —  Aqueous 

^  0  Gms.  (CsH{)2(  )  per  100  Gms. 
Water.  Solution. 


Ibid  30,  407, 


IO 

15 

20 

25 

30 

*40 

'‘so 


13.12 
11. 4 

9  5 

8.2 

6  95 

6.05 

5  4 
4  7 
4  3 


*60  3 . 8 

3  3 

2.9 


^70 

*80 


11 .6 
10 . 2 

8.7 

7  6 

6  5 
5  7 
5i 
4-5 
4-i 

3  7 

32 

2.8 


Solubility  of  Water  in  Ether. 
Upper  Layer  —  Ethereal. 

Gms.  H2Q  per  100  Gms. 

Ether-  Solution.' 

I  OI  I.o 

I  06  I .05 

I  12  (2.6,  S.) 

l-*S 

1 .20  (2.65,  s.) 

1 .26 
1.32 
I  SO 

1  7 

1.8 

2  o 
2 . 2 


12 
16 
20 
26 

1  33 
1  52 

1  73 

1.83 
2 .04 

25 


•  Mice,  deterraioatiooi  mad,  b,  S„,he,ic  Me, bod,  U.  „bich  « 


Ci*H(  0O| 
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Gr' a,853H,°  *"  e,her  at  22”'  ™1.  of  solution,  ,07., 45  cc,.  Sp. 

„  ethcr  dis'olv<:  2-93  “•  H.0  at  22”;  vol.  of  solution,  :03.28s  cc.;  Sp.  Gr. 

.  (Herz,  1898.) 

rit»o?fJi^?Ld^™,!5aV0nS  °f  *e  s?lub“it!'  <>'  ethyl  ether  in  water,  agreeing 
Closely  with  the  above  data,  are  given  by  Osaka,  1910. 

Data  for  the  temp.-pressure  diagram  of  ether-water  are  given  by  Scheffer,  1912a. 


Reciprocal  Solubility  of  Ether  and  Water. 

(Hill,  1923;  Kablukov  and  Malischeva,  1925.) 

A  new  method  for  the  determination  of  the  reciprocal  solubility  of  liquids  was 
employed  by  these  authors.  It  depends  upon  the  simple  application  of  the  phase 
rule  to  the  volumes  obtained  by  mixing  the  two  liquids  in  two  different  ratios 
by  weight,  in  two  separate  experiments  at  the  same  temperature.  The  apparatus 
consists  of  flasks  with  two  bulbs  of  100  cc.  and  3oo  cc.  respectively,  having  the 
stem  between  the  bulbs  and  above  the  upper  bulb,  very  accurately  graduated  and 
calibrated.  The  method  of  calculation  employed  eliminates  the  correction  for 
change  of  volume  on  mixing  and  enables  the  solubilities  to  be  calculated  directly 
from  the  volumetric  readings.  The  flasks  were  rotated  1/2  hour  in  a  thermostat 
and  allowed  to  stand  1/2  hour  before  reading  the  volume  changes. 


The  Solubility  of  Ether  in  Water.  The  Solubility  of  Water  in. Ether. 


Density  of 
Water  layer. 

Gms.  Ether  per  100  gms. 

Water  layer. 

Density  of 
Ether  layer. 

Gms.  Water  per  too  gms. 
Ether  layer. 

t’- 

Hill.  K  and  M. 

Hill.  K  and  M. 

-  3.83... 

— 

12.752  -  (l2.2) 

- 

O.978 

0.0. .. . 

— 

I I  668  -  (  10.3  ) 

— 

1.078  -  (1.0) 

IO.O. . . . 

0.98219 

9.040  9.01  C  8.3) 

0.72998 

i. 164  i.3o 

i5.o. . . . 

0.98405 

7.913  7-87  (  7-0) 

0.72404 

1 . 240  i.35  ( i . 1 ) 

20.0.... 

0.98478 

6.896  6.88  (  6.5  ) 

0.71835 

1 . 264  i.45  ( 1 . 3  ) 

25.0.... 

0.98508 

6.027  6.04  (  5.6) 

O.71309 

1.338  i.58 

3o.o. . . .  0.98505 

Determinations  by  other 

5.340  5.34  (  4.5) 

methods  are  as  follows  : 

0.70763 

1.409  i,77 

i5.o. . . . 

0.985(1) 

7 . 83  ( 1 )  8  -  43  ( * ) 

O. 722  ( 1 ) 

1  •  *»4  ( 1 ) 

18.0.... 

7.88(»)  7.80(4) 

- 

- 

20.0.... 

0.986c1) 

6.89(1) 

0.718c1 ) 

*-io(i) 

25.0.... 

0.987c1) 

6 . 00  ( 1 )  6 .  o5  ( * ) 

0. 714 ( 1  > 

1  -  *  9  ( 1 ) 

(‘I  Forbes  and  Coolidge.  1919;  ( * )  Thorne,  1921  ;(*)  Per  100  cc.  HaO,  Linde,  1917,  1926;  (*)  Per 
lOOcc.  H.O,  von  Euler  and  Svanberg,  1917,  1917a,  1926  The  results  in  parentheses  are  by  Boutin 
and  Sanfourche,  1919. 


Later  determinations  by  Bennett  and  Philip,  1928,  using  the  same 
method  as  Hill  but  reducing  the  quantities  of  liquid  gave  results  in 
very  close  agreement  with  those  of  Hill. 

One  determination  at  20°  by  Jones,  1929.  gave  6.95  gms.  <WV£U  per 
100  gms.  aqueous  layer  and  1.2  gms.  H  O  per  100  gms.  ether  ayer- 
Determinations  of  the  effect  of  a  third  substance  (Cdlg,  Znlg  and 
DO  (NO  )g)  upon  the  mutual  solubility  of  ethyl  ether  and  water  are 

given  Guempel,  1929* 
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Fbbbzihg-points  of  Mixtorbs  of  Ethyl  Ethbr  and  Watbr 

(Lalande,  1934a.) 


The  authors  results 
following  values  were 

are  given  in  the 
read , 

form  of  a  curve 

from  which  the 

t° 

Gtos.  (CgHgJgO  per 

100  gw.  nil  cure 

Solid  0 

l 

Phase 

Ons .  (CgHglgO  per 

100  gns.  tali  cure 

Solid 

Phase 

-1.0 

-1.5 

-2.0 

-2.5 

3.8 

5-6 

7-4 

9.3 

Ice  -3*0  io»  7 

"  -3-5  13.2 

"  -3.78tr.pt. 13.8 

I* 

Ice 

II 

"  ♦  2  liquid 
layers 

Solubility  of  Ether  in  Aqueous  Solutions  of  Hydrochloric 

Acid. 

(Schuncke —  Z.  physik.  Chem.  14,  334.  '94;  in  38.52%  HC1,  Draper  Chem.  News,  35#  87,  77-) 


In  38.52  %  HC1.  In  31.61  %HC1.  In  20  %  HC1. 

/ - * - - - — t — — - 1 — * - 


cc.  Ether 

/ - 

cc.  Ether 

Gms.  per  1 

Gram  H*0. 

cc.  Ether 

Gms.  per 

1  g.  HjO. 

t*. 

per  100  cc. 
Solvent. 

per  100  cc. 
Solvent. 

HC1. 

(CjHjJjO. 

per  100  cc. 
Solvent. 

HC1. 

(C2H»>20. 

-6 

l8l 

149 

O.4622 

OO 

eO 

M 

67.2 

O  253 

0  5637 

0 

177-5 

142 

O.4622 

1 .308 

583 

O  253 

0  4863 

f  6 

172  5 

1315 

O.4622 

1.2075 

511 

0-253 

04231 

IS 

163 

121.7  (140) 

O.4622 

I. 1075 

40-5 

O  253 

03299 

20 

158 

hi  .9  (20.8°) 

O.4622 

I .0005 

33  1 

O  253 

0 • 2688 

26 

135 

104.2 

O.4622 

0.9360 

27-5 

0-253 

02221 

In  12.58  %HC1.  In  3.65  %HC1. 

- * - -  - - *. - 


t® 

r~ 

cc.  Ether  per 

— * - , 

Gms.  per  i  Gram  HjO. 

r  ~  ' 

cc.  Ether  per 

- A -  - — N 

Gms.  per  t  Gram  HjO. 

too  cc.  Solvent. 

HC1. 

(C*h4),o. 

100  cc.  Solvent. 

HC1. 

(CjH*)jO. 

-6 

26  45 

O.I44 

0  2106 

I9-23 

O 

eo 

O 

O 

0.1454 

0 

22.19 

0.144 

00 

►H 

O 

•  •  . 

•  .  • 

•  •  • 

4-6 

I9.18 

O.I44 

0  1503 

14-31 

O  O308 

01070 

IS 

15.61 

O.I44 

O  ■  1 210 

II  .83 

O  O308 

O.0868 

20 

1 3  76 

O.I44 

OIO59 

IO.52 

OO308 

OO769 

26 

12.70 

O.I44 

OO970 

9.24 

OO308 

O.0673 

The  above  data  are  recalculated  and  discussed  by  Jiittner,  1901. 


The  Binodal  Ccrvb  of  thb  Systbm  Etiyl  Ethbr 
Phosphoric  Acid  and  Watbr  at  o°. 

(Oustl  -  Katchincev  and  Hlebnikov,  lose. ) 


Gms . 

per  100  gns.  sat. 

sol. 

H3P04 

(We0 

h2o 

0.0 

11.7 

88.3 

14.1 

9.4 

76.5 

24.4 

10.1 

64.  5 

36.3 

16.4 

47.3 

39.2 

19.6 

41 .2 

0ms. 

per  100  jjms.  sat. 

sol. 

H3P04 

-h^Tn 

40 . 1 

27.8 

32.1 

33.3 

47.0 

19.7' 

23-3 

70.0 

6.7 

9-4 

85.O 

5.6 

Data  for  locating  three  tie  lines  are  also  given 
Rabinowitsch°aad  SStbS'lS"*  'W*°  *  by 

six  *  H*°  ^  icaH6|8°- 
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Solubility  of  Ethyl  Ether  in  Aqueous  Solutions  of  Acids. 

(Marie  and  Lejeune,  1929.) 


Gm.  Mols.  Acid 

Oms.  (CgH5)20 

t° 

Acid 

per  liter  of 

per  10  cc 

solution 

acid  solution 

18 

HC10. 

..  4 

OO 

rH 

3-54 

It 

11 

3.05 

11.0 

II 

11 

4.07 

21 .2 

II 

it 

5- 10 

35-8 

II 

11 

7.82 

56.5 

M 

11 

9.50- 

47.5 

25 

11 

2.50 

4.25 

II 

11 

3-55 

11.8 

II 

11 

3.98 

16.5 

•  1 

n 

4-70 

25.2 

II 

11 

5-20 

31-25 

II 

11 

5.60 

37-7 

II 

11 

5.96 

44-2 

II 

11 

7.36 

47-0 

It 

11 

10.25 

44-2 

18 

HCl 

5.40 

2.24 

II 

II 

6.90 

4.84 

II 

II 

10.0 

9-55 

n 

Om.  Mols •  Acid 

Oms.  (CgH5)20 

C° 

Acid 

per  liter  of 

per  10  cc 

solution 

acid  solution 

25 

HCl 

5-65 

2.4 

11 

11 

7-50 

5-1 

11 

11 

10.45 

9.6 

18 

h2so4 

5-92 

1.9 

11 

II 

6.50 

3-0 

ti 

II 

8.15 

6.75 

11 

It 

8.75 

8.60 

11 

II 

9-05 

10.0 

25 

II 

6.22 

2.0 

u 

It 

6.80 

3-2 

II 

II 

8.15 

6 . 4 

II 

II 

9-25 

9-35 

18 

II 

7.6 

8.58 

3-1 

7-3 

II 

II 

10.10 

12.6 

25 

II 

7-75 

2.3 

II 

11 

8.60 

5-55 

II 

II 

10.3 

10.60 

The  Binodal  Curve  of  the  System  Ethyl  Ether 
Sulfuric  Acid  and  Water. 

(Oustl-Katchlncev  and  Klebnllcov,  1939. 


Results 

Gms.  per  100  ^ns 

at  -10 

1.  sat.  sol 

/  W 

(W20 

0.0 

14-3 

14-2 

8.1 

19-6 

8.8 

27  -  4 

14-9 

3  1-7 

24-0 

32.5 

34-9 

33-2 

38.O 

27-3 

64.2 

18 . 5 

76.2 

Results 

Gms.  per  100  ^ 

at  0 

jns.  sat.  sol 

'  H2S04 

(C2HS)2° 

0.0 

11.7 

7-5 

7-4 

16.3 

5.2 

21 . 2 

6 . 1 

33-3 

14-9 

35-0 

32.4 

31  -o 

49.1 

26 .  l 

68.3 

9  -  2 

90.2 

Results  at  20° 


Oms.  per  100  gms.  sat.  sol. 

— I 


(C2H6)2° 

0.0 

7-4 

6.3 

5-1 

14-2 

4-7 

20.6 

5-3 

34-4 

7-3 

37-8 

11.S 

43-4 

21 .8 

44.O 

35-3 

38.2 

59.0 

18.4 

78.3 

Data  for  locating  three  tie  lines  at  o°  are  also  given.^ 
Solubility  of  Ethyl  Ether  in  Aq.  Sulfuric  Acid  at  o°. 

(Kremann,  1910a.) 

Gms.  per  100  Gms.  Homogeneous  Mixture. 


Gms.  per  100  Gms.  Homogeneous  Mixture 

H2S04. 

41-3 
39-8 
40.4 

39-9 


(QH^O. 

H20. 

24.2 

34-5 

24.8 

35-4 

43-9 

15-7 

34 

26 . 1 

(C2H4)20. 

16. 1 
6.1 

53-8 


h2o. 

42.7 

78 

8-5 


h2so4. 

41 . 2 

15-9 

37-7 


given. 
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Data  showing  the  influence  of  Cadmium  Iodide  upon  the  mutual  solubility 
of  Ethyl  Ether  and  Water  are  given  by  Guempel,  1929-  This  author  also 
gives  complete  data  for  the  system  Ethyl  Ether  +  H„0  +  Cdl„.  Similar 
data  are  also  given  for  the  systems  Ethyl  Ether  ♦  fl20  +  Zn  12  and  for 
Ethyl  Ether  +  K20  +  U02 ( N03 ) 2 . 


Data  for  the  solubility  of  ethyl  ether  in  carbon  dioxide  at  high  pressures  are 
given  by  Sander  (191 1-12).  The  determinations  were  made  by  using  quite  small 
amounts  of  ether  and  observing  the  pressure  at  which  a  drop  of  liquid  just 
appeared  or  disappeared  in  a  mixture  of  known  weight  per  cent  composition. 
The  results  give  the  “gas  curve”  for  constant  temperature  and  when  plotted  in 
connection  with  the  “  liquid  curve”  (seeVoul  p.  234),  give  the  complete  pressure 
—  concentration  diagram. 

Freezing-point  lowering  data  for  mixtures  of  ethyl  ether  and  hydrochloric  acid 
are  given  by  Maass  and  McIntosh  (1913). 


Solubility  of  Ether  in  Aqueous  Salt,  Etc., 

(Euler,  1904.) 


SOLUTIONS  AT  18  . 


Aq.  Solu¬ 
tion  of: 

Gm  .  per 

Gms.  (CjH^jO 

Aq.  Solu¬ 
tion  of: 

-  Gms.  per 

Gms.  (CjHDiO 

Liter  Added 
Salt. 

per  100  cc. 
Solvent. 

Liter  Added 
Salt. 

per  r 00  cc. 
Solvent. 

Water 

O 

7-8 

Na2S04 

59-54 

3-7 

KN03 

101 . 19 

5-4 

Mannite 

91  .06 

6.7 

KC1 

73-6 

4-7 

H2SO4 

49 

6.6 

LiCl 

42.48 

5-2 

ii 

122.5 

5-65 

NaCl 

58.5 

4-5 

U 

245- 

4-55 

Solvent 


Water  5 

o.snNal  5 
o.snNaBr  4 
0.5 /t  NaCl  4 
o.jnNaF  4 
o.5MNa2S04  4 
o.s/iNa2Cr04  4 
0.5  n  Na2Mo04  4 
o.s»Na2W04  4 


Solubility  of  Ethyl  Ether  in  Aq.  Salt  Solutions  at  28' 

(Thorin,  1915.) 

Gms. 

Solvent.  (CjHj)iO 
per  100  cc. 

Solvent. 


Gms. 
(C,H6),0 
per  100  cc. 
Solvent. 


Solvent. 


85  0.5  w  Na3P04  4.17 

70  o .  5  n  Na3As04  4 . 20 

68  o.jb  Hg(CN)2  5.71 

48  o.5«NH4N03  5.37 

15  0.5/1  FeCU  5.09 

30  o.5«Na2Cr20,  4.84 

22  o.5»FeS04  4.33 

39  0.5  n  A12(S04)s  3.95 

12 


o.  5  nNa  Succinate 
0.5  nNa  Citrate 
o.  s  »Na  Acetate 
0.5/1  Na  Tartrate 
0.5  nNa  Phthalate 
o .  s  n  Na  Cinnamate 
0.5  n  Na  Benzoate 
o .  5  n  Na  Salicylate 


Gms. 
(CjHt),0 
per  too  cc. 
Solvent. 
468 
4.19 

4- 15 

4  12 

5- 88 

6.29 

5-99 
6.44 


0.5  nNa  Benzene  Sulfonate  6.05 


0.5/1  Am.  Oxalate  4 . 74 

Solubility  of  Ethyl  Ether  in  0.91  Per  Cent  (Physiological  Normal 
Saline)  Aqueous  NaCl  Solution. 

.  #  (Bennett,  1912.) 

Determinations  made  by  freezing-point  method.  Ether  of  dlb  =  0.720  used 

cc.  (C,Hs)*0 
(at  1 50)  per  100 
cc.  Aq.  NaCl. 

18.27 
1558 
13.20 
II. 31 

9.60 

8-33 

Purified  ether  prepared  from  methylated  spirit  gatJsUgMy  higher  results. 


Gms.  (C,Hs)jO 

t°. 

per  100  Gms. 
Aq.  NaCl. 

O 

13.08 

5 

II. 15 

10 

9-45 

15 

8.10 

20 

6.87 

25 

5-96 

30 

5-30 

ed  from  methylated  1 

c4h , 0o, 
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Solubility  of  Ether  in  Aqueous  Solutions  of  Sodium  Chloride.  (Thome,  l»ai.) 


The  solutions  were  saturated  by  constant  shaking  for  3  1/2  to  4  hours. 

The  ether  was  determined  by  passing  a  current  of  dry  air  through  a  weighed 
amount  of  the  saturated  solution  and  calculating  from  the  observed  loss  in  weight. 


Results 


('.ms.  per  100  gins.  sat.  sol. 


NaCl. 

(0,I1S),0. 

0.0 

8.43 

O.9I 

8.10 

i  .o33 

7.70 

2 .3o 

6  67 

3.3o7 

5 . 8 1 

5.88i 

4.37 

7.108 

3.91 

The  following  results  at 

Gin  inols.  NaCl  per  liter. ..  o.o. 

Gms(G2  H8)-2  0  per 

100  cc.  solvent...  7.88 


at  lo°. 


Gms  per  too  gms.  sat.  sol. 


NaCl. 

C,H5),0. 

8.75 

3.20 

I  I  .08 

2 . 32 

i4-i6 

1.55 

16.24 

1.11 

21.58 

0.577 

23.18 

o.454 

26 . 52 

0.309 

1 8°  were  obtained  by  Linde 

O.t.  0.2.  o.:i.  0.1. 

7.  (Hi  7.20  6.84  6.48 


Results  at  25°. 

Gms.  per  too  gins.  sat.  sol. 


NaCl. 

(CjH5)sO. 

0.0 

6.o5 

0.91 

5.96 

2.83- 

4.78 

5.970 

3.4i 

7.812 

2.57 

11.08 

1.88 

15.79 

o-979 

21 . 18 

o.463 

24-9° 

0 . 309 

1917.  1926. 

0.5.  O.O. 

0.8. 

1.0. 

6.12  5.78 

5,19 

4.6  a 

von  Euler  and  Svanberg,  1917,  1917  fl.  I926»  found  4  5  gms.  (C,  H5),  O  per  100  cc 
of  aq.  1.0  normal  Na  Cl  at  180. 


Solubility  of  Ether  in  Aqueous  Solutions  at  18°.  (  Linde,  1917,  IW. ) 

The  determinations  were  made  by  rotating  together  in  a sealed I  flask  at  t*». 
50  cc.  of  the  solvent  and  such  volumes  of  ether  that,  after  the i  peno. I  .1  rota, tmn^ 
not  more  than  0.5  cc.  remained  und.ssolved.  The  weight  of  dissolved  ether  was 
found  by  multiplying  the  volume  by  the  d w  —  0.716. 


o.  1 

0.2 

o.3 

0.4 

o.5 

0.6 

0.7 

0.8 


Aqueous  solvent. 
n  CH.COONa  . .  . 


1 .0 
0. 1 
o.o 
0.5 
0.2.5 


Gms. 

(CjHj)jO 
per  too  cc. 
solvent. 

7.22 

6.70 

6.14 
5.58 

5. 14 

.  4.73 
,  4.33 

.  4-°6 

3.44 


0.125 

O.166 

0. 1875 


n  Sodium  picrale .  8.16 

»  phenolale .  5. 09 

»  lactate . 

»  maleatc . 

0.75/1  NaCl  -h 0. 25/1  CH3COONa 

0.5  »  -+-o..»  . . 

0.25  »  4-0.75 


6.3o 

7.21 

4.37 

4.00 

3.65 


Aqueoua  solvent. 

o.5rt  Na,SOt 
0.375  » 

0.333  » 

0.3 1 25  » 

0.28195 » 

0.2  » 

o  1 870  » 

0.12.5  » 

o.o695  » 

0.000  » 

0 . 5  » 

o.4a5  » 

0.375 
0.25 
0. 125 
0.00 


n  HjS04. 

A.i.i 


4-0.2i8-5 

4-  o.  25 

-4-  o.  3 1 25 

4-  0.37.5 
4-  0.4375 
-t-  t>.5 


»• 
»  • 

»• 

y>  # 


»' 


-  0.075/t  MaOH . 
0.125  »...• 

0.25  . . 

■0.375  ».... 

o . 3oo  »  •  •  • 


Gms 

(C,H»),0 
per  100.  cc. 
solvent. 

5.52 

.  5.98 

.  6. 16 
.  6.3o 
.  6.45 
,  6.5i 
,  6.81 

•  7-°9 

.  7.26 

.  7.56 

.  5. 5o 

,  5.53 

.  5.55 
.  3.5o 

.  5.55 
.  5.56 


von 


XeStTytturated  ’ stcTnic^lid  “‘a"  *gSvan  by“ar".  and 

Coolidge,  19*9* 
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C,H,00, 


jsisi.'sjs  itssius  " 


Craven,  1921 

Freezing-Points  of  Mixtures  of  Benzene  and  Ethyl  Ether. 

( Yamamurp,  1926.) 


of 

Mol.  per  cent  C,  If, 

t*  Of 

Mol,  per  cent  C,  H, 

t'  of 

Mol.  per  cent  C.H. 

freezing. 

In  mixture; 

freezing. 

In  mixture. 

freezing. 

In  mixture. 

5.1 

100.0 

—  33.0 

50.4 

—  94.0 

12.3 

1.7 

94-9 

-36.9 

45.0 

— io5.o 

9.6 

0.4 

q3.o 

— 43  4 

40.4 

— lo6.o 

8-7 

—  4-3 

85.i 

—48.0 

35.9 

—  1 1 5 . 5 

7.6 

—  4.8 

84.0 

—  5a. 5 

3o.3 

— ii8.5 

7.3 

— n.2 

74-9 

—6i.3 

25.5 

— 126.5 

5.2 

—i4-9 

69.4 

—71.7 

*9-7 

—  126.5 

5.i 

—18.6 

64.9 

-74-5 

18.0 

— 125.0 

a. 9 

— 22.6 

6o.5 

— 79*° 

17.7 

—  124.5 

2.4 

— 27.0 

55.1 

— 88.5 

14.9 

—  123.5 

0.0  =  uuatable 
form, of  (C,Hs),0 

Results  for  the  total  and  partial  vapor  pressures  at  20. 5°  in  mixtures 
of  ethyl  ether  and  each  of  the  following  compounds:  acetonitrile,  nitro 
methane,  allyl  iso  sulfocyanate  and  tri  ethyl  amine,  are  given  by 
Joukovsky,  1934- 

Freezing-point  data  are  given  for  mixtures  of  Ethyl  Ether  and  each  of 
the  following  compounds: 


Acetic  Acid  (Pickering,  1893. • 

Trichloro  Acetic  Acid  (Tsakalotos  and 
Nitro  Benzene  Guye,  1910J 

Carbon  Disulfide  (Saphir,  1929.) 

Methyl  Alcohol  "  " 

Acetone  "  (Waddell,  1899. 

Iso  Pentane  " 

Ethyl  Alcohol  " 

(Lalande,  1933.) 


Formamide  (Joukovsky,  1934. ) 

Carbon  Tetra  Chloride  (Wyatt,  1929.) 
Chloroform  "  " 

Aniline  (Timmermans,  1930.) 
Ethylol  "  1934- 

Methylol 

Ethylene  Chloride  (Huettig,  1935.) 
Ethyl  Iodide  (Wroczynsky  and  Guye, 

1910. ) 


ERYTHRITOL  (CH2OH.CHOH)t. 

Solubility  qf  Erythritol  in  Water  Determined  by  the  Freezing-Poi^t. 

Method,  (  Puahin  and  Glagoleva,  1922. 


'%•  of 

Mol.  per  cent 

MM 

efyal. 

(CII^OH.CHOIII, 

Phase. 

—  1  .  I  * 

/.  -  o-9 

Ice 

*;4- 

.  2.0 

—  3*. 

.  2.5 

» 

-  4-4. 

3.0 

»+(CVI,0(f.CH0Ifj, 

—  1 . 0 . 

..  4-8 

(GHtOn.CH.OH), 

—  14.0. 

.  7.0 

» 

22.8. 

9.0 

» 

27.4. 

.  11.1 

>/ 

36.5. 

.  *  i3.4 

» 

4o.4. 

.  14.4 

54.6. 

.  17.5 

» 

t“of 

Mol.  per  cent 

Solid 

eryat. 

(t:H,OH  aioni,. 

Phase. 

65.0. 

.  26.  1 

(CHjOH.CHOH), 

70.5. 

29.0 

» 

76.2. 

.  33.3 

82 . 0 . 

39.8 

87.8. 

42.4 

»> 

97-5. 

56.4 

>1 

102.5. 

65.7 

» 

ro6.5. 

75.2 

» 

110.2. 

.  80.0 

>; 

1 14.0. 

92.4 

*; 

116.6. 

.  100.0 

» 

- £  :  ,  vuenn,  1917.) 

•4 /  K>“s-  erythritol  at  20-25°. 

.  erythritol  at  20-25.  (Dehn,  1917;  Holty.igos;) 
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C^H 
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Freezing-point  data  are  given  by  Pjischin  and  Dezelic,  1932,  for  mix¬ 
tures  of  Erythritoi  and  each  of  the  following  compounds: 

Antimony  tri  bromide,  Mono  chloro  acetic  acid,  Tri  chloro  acetic  acid, 
Benzoic  acid,  Cinnamic  acid,  Elaidinic  acid,  Mannite,  Oleic  acid, 
Palmitic  acid,  Phenol,  2.4.6  Tri  nitro  Phenol,  q  .and  p  Phenylene  di¬ 
amine,  Resorcinol,  Stearic  acid,  Urea,  and  Urethan. 

DI  ETHYL  AMINE  NH(C2H5»2. 


Solubility  of  Di  Ethyl  Amine  in  Water, Determined 
by  the  Synthetic  Method. 

(Lattey,  1905.) 


y 


„0 

Gms.  NH(C?HS)? 

per  100  gms. 

ro 

Gms.  NHCCgH^g^per 

100 'gms. 

t 

1  HgO  layer 

Amine  layer' 

1  HgO  layer  Am 

lne  layer 

155 

21 . 7 

59-0 

145 

28.O 

49-0 

150 

23.6 

55.5 

144 

31  -o 

45-0 

148 

24-8 

53-5 

i43.5(Crit 

.  t.)  37.4 

146 

26.3 

51.0 

The  solubility  of  Di  Ethyl  Amine  in  Water  at  6o°,  calculated  from 
the  vapor  pressures,  determined  by  an  aspiration  method, is  given  by 
Doyer,  1890,  as  89  in  terms  of  the  Ostwald  Solubility  Expression  and 
73  in  terms  of  the  Bunsen  Absorption  Coefficient  at  a  vapor  pressure 

of  233  mm  Hg.  . 

Freezing-point  data  for  mixtures  of  Di  ethyl  amine  and  Water  are 

given  by  Guthrie,  i884>  <ind  Pickering,  1893- 

DIETHYL  AMINE  Hydrobromide,  Hydrochloride  and  Hydroiodide. 

Solubility  of  Each  Separately  in  Water  and  in  Chloroform  at  25  • 

( Peddle  and  Turner.  1913.) 

Oms.  Compound  Oms.  Compound 

Compound  Formula  per  100  per  100 


Diethyl  Amine  Hydrobromide  (C2H6)2NH.HBr 


II 

II 


II 

II 


Hydrochloride  (C2H5 >2NH.HC1 
C2H5)2NH.HI 


311.6  46.65 

231.7  29.45 

Hydroiodide  (C2Hg)2NH.HI  377-2  71.56 

Distribution  of  Diethyl  Amine  at  2.>°  Between  :  (Smith,  1921-1922.) 
Water  and  Amyl  Alcohol.  Water  and  n  Butyl  Alcohol.  Water  and  isobutyl  Alcohol 

HillimoU.  (CsHs)jNII  per  Uter  MIIU, nets,  (C,HS),MI per  liter  Millimol,  <C,H,),NH  per  liter 

it, o  cil.ich'ciloh  £«  . 
layer  (Ct).  layer  (C,l. 

0.575 

I  .54<> 

3.170 

6.8 


H,  0  CHjlCHjljCHjOH.  ll*  . 
layer  (Ct).  layer  (C„).  «•. 

1 .6  2.5 
•2.96a5 

5.450 

to. 62 5 

20.0.0 


o.65 
1  .o5 
1 .675 
2.875 
4.95 


2 . 52 
2.82 
3,26 
3.70 

4  -  °4 


0.27.5 
0.675 
1.35 
2 , 5o 


ca 

H,0  (CHj)jCH.CILOII 

c, 

0,’ 

layer (C,).  layer  (C,). 

c,' 

2  .  Q9 

o.3oo  o.6i5 

2.08 

2.30 

o.55o  1.225 

2 . 22 

2.35 

o.65o  i.5oo 

2.3 

2.72 

1.087.)  2.6125 

2.4 

Distribution  of  Diethyl  Amine  at  *2.)°  Between  : 
Water  and  Xylene. 

Hllllinols.  (CtH,),ISH  per  liter 


H.O 

layer  (C,). 

1-44 

2.72 

4.075 

6.45 

12.68 


C,  H,  (CHjI, 
layer  (C^i. 

0.55 
1 . 28 
1 . 925 
3.55 
7 . 42 


u. 

c, 

o.38 

0.47 

o.4;2 

0.55-2 
o.  '>9 


Smith,'  1921-1922. 

Acetone  and  Glycerol. 
MlUlmols. .  (CJUtNIl  pet  liter 
Acetone 


layer  (A). 

0.62.5 
I  ,75 

4-7° 

4.00 

|5 .80 


Gly  cernl 
layer  |G). 

1.75 
3.375 
6.770 
6.55 
18. 10 


0.357 

o.5t8 

0.693 

0.687 

0.873 


279 


c4h 


I  I 


Distribution  of  Diethyl  Amine  at  2«i°  I3etween. 


Water 

and  tec.  Octyl  Alcohol. 

Mi  Illinois. 

(CjHs)s Nil  per  liter 


H,  0 

Clt,(CH,)sCHOH 

layer  (C,). 

. Cl!,  layer(C,i. 

c, 

0.475 

o.5o 

1  .o5 

1  .o5 

l  .  20 

1 . 1 4 

1 .75 

2.01 

1 . 16 

2.10 

2.50 

*  -  >9 

(  Smith,  1921-1922,) 

Water 

and  n  Butyl  Bromide. 

Mlllliuols. 

(CjHr.lt  NH  per  I  Her 


H,0 

CHj  (CH,)sBr 

c, 

layer  (C,). 

layer(C,V 

c,’ 

I  .  IO 

0.725 

O.660 

2.  IO 

I .3375 

0.637 

3.475 

2.20 

o.633 

6.60 

4.00 

0.606 

Water 

and  n  Butyl  Eiher 

Mill!  mots. 


(C,  Hs),  HH 

per  liter 

H,  0 

(C,  H,),  0 

£«. 

layer(C,l. 

layer  (C,). 

0.925 

0.625 

0 . 676 

2. 1625 

1.375 

0.632 

4.o5 

2.45 

o.6o5 

7.75 

4.55 

0.587 

Water  and  Benzene.  Water  and  Brombenzene.  Water  and  o  Dichlorbenzene. 


Mllllmols. 

|C,  H6),NII  per  I  Her 


Mllllmul.s. 

I Ct  ll  j,  XH  per  lller 


Mllllmols. 

(C'i  HS),NH  per  lller 


H,  0 

C.  H4 

£«. 

M,0 

C6  HsBr 

11,0 

0  C6  H,  Cl, 

£1. 

layer  <C,). 

layer  (C,). 

0. 

layer  (C,). 

layer  (C,). 

c, 

layer  (0,1. 

layer  (C,i. 

c, 

2. 1375 

1.2375 

0.578 

I  .  IOO 

0.625 

o.568 

1.475 

0.95 

o.643 

3.875 

2.475 

o.638 

1 . 46i5 

O.8875 

0.607 

1.55 

1 . 075 

0.693 

6.575 

4.35 

0 . 662 

2. 1875 

1 . 1375 

0.520 

3.175 

2 . 325 

0.732 

1  I  .95 

9-°5 

0.756 

3.40 

I  .70 

o.5o 

5.5o 

3. 3o 

0.60 

22. 3o 

18. 3o 

0 . 822 

3.8z5 

2.075 

0.542 

11.70 

7.  i5 

0.61 

7-i5 

4  .o5 

0.567 

Water 

Water 

Water 

and  1.3.4  Trichlorbenzene,  and  Carbon  Tetrachloride/  and  Chloroform. 


Mllllmols 

|C,HsltNH  per  liter 

H,0  ll,Clj  £i, 

layer(  Qt).  layer  (C,y  C, 

1.4375  0.4.125  0.287 

3.325  1.125  0.346 

4-95  1.925  o.4o3 

9  -  45  4-o5  0.43 

Water 

and  Ethyl  Ether. 

Mllllmols. 

(C,  Hs),  Nil  per  lller 

H,0  (C,  HjUO 

liryer  (C,l.  layer  (C,|. 

0.6125 

I  .  IOO 

1 .65o 
2.875 
7-9« 


Mllllmols. 

(C, H,),  Nil  per  lller 

11,0 

layer  (0,1. 


Mllllmols. 

(C,  Ht),  Nil  per  liter 


t-i 


I  .425 
fe .  5a5 
5.075 

7.80 


Mllllmols. 
(C^lljlj Nil  per  liter 


CCl* 

layer  (C,|. 

S. 

H,  0 

CH  Cl, 

c, 

layer  (C,). 

layer- (C,). 

o.85o 

0.597 

0. 3oo 

0.600 

1 .9375 

0.700 

0.800 

2.000 

4.00 

0.788 

1 .  6z5 

5 . 025 

7.00 

0.897 

4.35o 

17.95 

Water 

Water 

C, 

C,' 

2.00 
2.50 
3  .OQ 
4.13 


and  Ethylene  Chloride 


Mllllmols. 

(0,  H,)5  Ml  per  lller 


0.4375 
0.7375 
I  .075 
2.025 
6. 3o 


0.714 
0.671 
o .  652 
0.704 
0.798 

Water 

and  Paraffine 


11,0 

layer  (C,|. 

C,  H„.O.C,  H, 
layer  (C,). 

c, 

H,  0 

layer  (C,). 

CHjCl.CII,  Cl 
layer  (C,|. 

c. 

1 . 85 

o.8i5 

0.440 

O.95 

o.835 

0 

.880 

3 . 3o 

r?  _ _ p' 

1 . 35 

0.410 

1  .875 

1  .o5 

0 

.886 

0.775 

2.55 

•) 

0.442 

2.  l5 

1 . 920 

0 

.886 

9  •  5° 

0.90 

0.41 1 

4.475 

4.075 

0 

.910 

Oil. 


Mllllmols. 

Nil  per  lller 

hTo 

layer  (0,) 


I'arafllnc  oil 
layer  (0,). 


I  .47*) 
3.20 
3.35 
5.25 
8.70 
8.80 
16. 10 


o.  3oo 
0.575 
o.65o 
I  .025 

1 .40 
1 .5o 
3.oo 


S 

o .  204 
0.180 
O.  194 
O.  192 
0.161 
0.170 
o .  1 8b 


Water 

and  Petroleum  (b.  pt.  145-155°)  =  Nonane. 

Milllmols. 

I*-,  HQ,  NH  per  liter 


11,0 

layer  (C,|. 

2.71 25 
4.175 
0.442 
4.825 
7:2.5 
ii.35 


Petroleum 
layer  (C,l. 

o.  85o 
1 .275 

1 . 3o 
1 . 4i5 
2.05 
3.25 


£*. 

c, 

o.  3i3 
o.  3o5 
0.289 
0.295 
0.283 
0.287 
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Distribution  op  Diethyl  Aminb  at  25°  Bbtwbbn: 

(Herz  and  Stanner,  1927.) 


Water  and  Benzene 

Water  and  Toluene 

Water  and  Ethyl 

Benzene 

On.  Hols 

.  (CgHg)gNH 

Om.  Mol  a. 

(WgNh- 

Om.  Mols. 

(CgHgJgNH 

per 

liter  2 

per 

1J  ter  2 

per 

liter 

2 

HgO 

C8H0  '  1 

'  HgO 

c8h6ch3'  1 

'  HgO 

C6H5C2H5  ' 

1 

layer(l) 

layer(2) 

layer(l) 

layer(2) 

layer(  1) 

layer(2) 

0.0726 

O.0653  0.899 

0.0979 

0.0734  0.750 

0.1l80 

0 .0787 

0.667 

0.1387 

0.1326  0.956 

0 . 1787 

O.1469  0.822 

0.1311 

0.8853 

0.650 

0.1979 

0.l877  0.99-8 

0.3427 

0.2733  0.798 

0.2295 

0.1574 

0.686 

O.2652 

0.2501  0.943 

O.6181 

0.5357  O.867 

Distribution  op 

Dibthyl 

Aminb  Bbtwbbn  Watbr  and 

Tolubnb. 

(Mo6re  and  Wlnmlll,  1912.) 

0  1 

Om.  EqulV. 

Dlst. 

0  Om.  EQUlv.  ( CgHg)gNH 

Dlst. 

tu 

per  liter  Hg0  layer 

Coef. 

1  per  liter  HgO  layer 

Coef. 

18 

O.O484 

2.14 

25 

O.O.416 

1-59 

II 

0.0503 

2.14 

32.35 

0 . 1 200 

1.093 

25 

O.O483 

1-59 

II 

0.1104 

1.095 

Distribution  op  Dibthyl  Amine  at  25°  Bbtwbbn 
Mbthyl  Alcohol  and  Vasblinb. 

( KozaXew 1 tch ,  l 935 . ) 


Om.  Mols.  per  1000  gma.; 

4  cHjOH  layer(l)  ^  Vaseline  layer(2)k 


0.253 

0.273 

0.527 

O.806 


0.0115 

22.0 

0.0l03 

26.5 

0.0l82 

29-1 

0.0296 

27*2 

Several  determinations  are  also  given  showing  the  effect  of  additions 
of  lithium  chloride  upon  the  above  distribution. 


BUTYL  AMINE  (Normal)  CHs(CH2)?C112NH2. 

Distribution  of  Normal  Butyl  Amine  at  25°  Between  :  (Smith, 

Water  and  Ethyl  Ether.  Wa,er  a"d  X-ylene- 


MilllmoLs.  cns(cnf)1CHfNH1 
per  liter  of 


Mllllmols.  CIIj (CH2),CU,N1Is 
per  liter  of 


H,  0 

(C,  Hs),  0 

L* 

laver  (C,i. 

layer  (C*). 

C, 

o.85 

O.76 

0.895 

1.35 

I  .23 

0.912 

2.  i5 

2.20 

I  .02 

3.20 

3.52 

1  . 10 

II,  0 

layer  (0,). 
0.671 
I  .28 

■2.4° 

5 .60 


C6  If,  (OH,  I, 
layer  (Cs). 

0.328 
o  718 
i  .5o 
4.4o 


1921-1922. ) 


C, 

o',- 

0.490 
o .  56o 
0.665 
0.785 
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Iso  Butyl  amine  (CH»)*CH.CHtNHj, 
Between  Water  and  Xylene. 


Distribution  at  23°  of  :  (Smith,  I92i-u>22.) 

Di  iso  Butyl  Amine  Acid  Phlhalate*, 
Between  Acetone  and  Glycerol. 


MllUmots.  (CH,),C«  CH,NHj 
per  liter  of 


Milllraoli.  Acid  Pbthalate 
per  liter,  of 


H,0 

C.H.ICH,), 

Glycerol 

Acetone 

A 

77  * 

layer  (C,). 

layer  (C,). 

G, 

layer  (G). 

layer  (A). 

0.625 

0.362 

o.58 

I  .90 

I .  IO 

0 

.  58o 

1.775 

0.975 

o.55 

3.95 

2.10 

0 

,53o 

3.575 

2.075 

o.58 

5.85 

3.10 

0 

.  53o 

7.60 

3.80 

0 

.  5oo 

• 

9-65 

4.45 

0 

.  462 

HTLAMINE 

HYDROCHLORIDE 

(CHj)jCHCHj 

NHj.HCl. 

ioo  gms.  HjO  dissolve  238.9  gms.  of  the  salt  at  250. 
100  gms.  CHCU  dissolve  11.56  gms.  of  the  salt  at  250. 


(Peddle  and  Turner.  1913.) 
(Peddle  and  Turner,  1913.) 


TETRA  METHYL  AMMONIUM  PHOSPHOR  HEXA  FLUORIDE  (CH„ LN.PF*. 

o  4  6 

One  liter  of  saturated  solution  in  water' contains  1.68  -gm.  (Cfl,).N.PF. 
at  210.  (Lange  and  Mueller,  1930.)  4  6 

FURFURAL  C4H3O.CHO. 

Reciprocal  Solubility  of  Furfural  and  Water. 

(Mains,  1922;  Evans  and  Aylesworth,  1926.) 

The  determinations  of  Mains  were  made  by  shaking  together  furfural  and  water 
at  nearly  constant  temperature  for  100  times.  After  separation,  the  two  layers 
were  analyzed  by  measurement  of  their  densities  and  comparing  with  a  concentra¬ 
tion-density  chart.  The  determinations  of  Evans  and  Aylesworth  were  made  by  the 
sealed  tube  synthetic  method  and  precautions  were  taken  to  secure  the  highest 
accuracy. 

Results  of  Mains.  Results  of  Evans  and  Aylesworth. 

Cms.  C,tl,O.CHQ  per  ^lOQ  gms.  Gms.  C,H,0.C1I0  per  too  gms. 

Water  rich  Furfural  rich 
layer. 

96.I 
9-5.2 
94-2 

93.3 

92 . 4 

9**4 
90.3 
88.7 


t”. 

layer. 

10 . 

7-9 

8  3 

3o . 

8.8 

4o . . 

9.5 

5o . 

10.4 

60 . . 

11. 7 

7° . . 

l3.2 

80 . 

14.8 

90 . 

16.6 

97.91b.  t.) . 

18.4 

86.7 

84.1 


Water  rich 

Furfural  rich 

t*. 

layer. 

layer. 

5o . 

92.2 

60 . 

9«-9 

70 . 

89.1 

80 . 

87.2 

90 . 

84.9 

1 00 .... 

8l.8 

1 1 0 . .  .  . 

76.5 

120 . 

6l.O 

120.9  ■•). , 


OO.' 


Solubility  of  Furfural  in  Watbr. 

(Rothmund,  1890.) 

The  determinations  were  made  by  synthetic  mothrvi  c 


t°. 

Gms.  C4H,OCHO  per  100  Gms. 

Aq.  Layer. 

Furiurol  Layer. 

t°. 

40 

8.2 

93  •  7 

100 

50 

8.6 

93 

no 

60 

9.2 

92 

115 

70 

10.8 

90.7 

120 

80 

>3 

89 

122 

90 

>5  5 

86.6 

Gms.  C«HaOCHO  per  100  Gms. 

Aq.  Layer.  Lurfurol  Layer. 

i8-9  83.5 

24  78.5 

28  74.6 

34-4  68.1 

122.7  (crit.  t.)  51 


ioo°gms?S solution?  dis^l“  °'eate  so,Dtio"  <  = 


10.8  gm.  Na  oleate  per 


>4.75  gms.  C4H30CH0  at  20° !  CStaliS. 


1932. ) 


^5  ^  4^2 
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Equilibrium  in  the  System  Furfural,  Iso  Amyl 
Acetate  and  Water  at  250. 

(Lloyd,  Thompson  and  Ferguson,  1937.) 

The  determinations  of  the  binodal  curve  were  made  by  the  titration 
method.  To  mixtures  of  weighed  amounts  of  two  of  the  components  the 
third  was  -added  from  a  weight  buret  equipped  with  a  long  fine  delivery 
tip.  Tie  lines  were  obtained  from  weights  of  the  two  phases  separating 
from  a  mixtures  of  known  composition  or  from  these  weights  and  the 
furfural  content  of  the  furfural  rich  phase. 


Gms.  per 

100  gms.  homogeneous  mixture 

Gms.  per  100  gms.  homogeneous  mixture 

*  C  HgOOHO 

1  CH3C00C5Hn 

h20  ' 

/  C.H„OCHO 

4  3 

1  CH3C00C5Hn 

k2o  • 

0.9 

0.2 

98.8 

LA 

00 

-p 

39-0 

2.6 

1.8 

0.5 

97.7 

53-5 

43-6 

2.9 

3-8 

0 . 4 

95.8 

48.2 

49-4 

2.4 

5.8 

1 .2 

93-0- 

43*2 

54-6 

2.2 

7-3 

1.9 

90.8 

39-9 

58.0 

2.1 

7-7 

0.0* 

92.3 

29.5 

68.7 

1.8 

94-7 

0.0 

5-3 

19.7 

38.7 

1 .6 

88.8 

0  .0 

4.6 

9-7 

89-2 

1 . 1 

78.4 

3-6 

0.0 

98.8 

1.2 

The  percentage  of  furfural  in 

adjoining  layers 

fixing  tie  lines 

were 

Layer  I 

2.0 

16.0 

Layer  II 

4.2 

36.0 

Similar  results  for  systems  containing  furfural  will  be  found  under 

Acetone 

and  Ethyl  Acetate 

• 

URIC  ACID  C6H4N4O3. 

Solubility  in  Water. 

(Blarez  and  Deniges,  1887;  at  15°  Magnier,  1875.) 

f 

Gms.  CsHgNiOj. 
per  100  Gms. 

HjO. 

t°. 

Gms.  CsHjN.Oj 
per  100  Gms. 

h3o. 

Gms.  C5H4N4OJ 
t°.  per  100  Gms. 

h2o. 

0 

O  002 

3° 

O  0088 

70  O.0305 

10 

0.0037 

40 

O  0122 

80  00390 
90  O  0498 
IOO  00625 

15 

20 

0.0053 

5° 

0.0170 

O  .006 

60 

O  0230 

One  liter  of  very  carefully  purified  C02  free  water  dissolves  0.0253  Z™_uric 
acid  at  i8°.  Constant  agitation  and  temperature  were  employed.  With  fine  y 
divided  uric  acid,  saturation  was  reached  after  one  hour.  The  amount  dissolved 
was  determined  by  the  difference  in  weight  between  the  amount  of  sample  take 
and  that  remaining  undissolved.  (Hls’  r'  an  a“  ’ l9<5C 

One  liter  of  pure  C02  free  water  dissolves  0.0649  gm.  uric  acid  at  37°-  The 
amount  dissolved  was  determined  by  difference  and  only  20-25  minutes  agitatio 
allowed  lor  saturation.  It  is  stated  that  on  long  contact  wtth  water,  the  me 
acid  breaks  down  and  the  solubility  and  conductivity  increase dmaly  with 


One  liter  of  water  dissolves  0.0645  gm.  uric  acid  at  37 
One  liter  of  serum  dissolves  0.9  gm.  uric  acid  at  37 


(Gudzeit,  1909) 
(Bechhold  and  Ziegler,  1910.) 


,00  cc  sat.  .solution 
solubili t^of  uric’acid  in  water  is  increased  by  the  presence  of  protetn. 
acids . 


at 
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Solubility  or  Uric  Acid  in  Aqueous  Solutions  or  Acid  at  18°. 

Gms.  Uric  Acid 


(His,  Jr.  and  Paul,  1900.) 

Concentration  of  Aq.  Acid. 

Acid. 

Normality. 

Per  cent. 

Hydrochloric 

<< 

I 

3-75 

3-65 

13.69 

u 

6.24 

22.77 

Sulfuric 

1 

3-2 

4.9 

vi5-67 

6.4 

3i-34 

per  1000  cc. 

Sat  Sol. 

O.O236 

O.O263 

OO375 

0.0227 

0.0205 

O.O183 

1  j  :nr  cnlubilitv  of  uric  acid  in  aqueous  sulfuric  acid  are  given 
.  A  saturated^5 solutionof  crystallized  uric  acid  in  80  wt.  per  cent 

by  Tafel  ;;  Soared  bv  warming  to  about  120°  and  allowing  to  stand 

Portions  of  the  clear  solution  were  diluted  with  increasing  amounts  of  water  and 
the^mbrtures  allowed To  stand  many  days  in  closed  flasks  which  were  frequently 
shaken.  The  precipitated  uric  acid  was  then  filtered  off  and  weighed  and  the 
amount  remaining  in  solution  calculated  by  difference.  The  following  results 

were  obtained. 


•5  70-5 


68 


66.5  62.5  59.5 


Wt.  %  of  aq.  H2SO4  7 2 

Gms.  uric  acid  per  100  gms. 

aq.  H2SO4  6.45  3-85  1  60  °-64  °-35  0.312 

Influence  of  Hydrogen  Ion  Concentration  Upon  the  Solubility  of  Uric  Acid. 

(Jung,  1922,  1923.) 

An  excess  of  uric  acid  was  shaken  for  two  hours  with  buffer  mixtures  of  determined 
Ph  values  and  the  solution  either  filtered  immediately  or  after  1  or  2  days.  The 
dissolved  uric  acid  was  usually  determined  with  Folin’s  uric  acid  reagent  (phospho- 
tungslic  acid)  and  the  standard  solution  of  Benedict.  The  following  results  were 
obtained  at  the  temperatures  shown  in  parentheses  with  uric  acid  as  the  starting 
material  and  the  indicated  buffer  mixtures.  The  calculated  results  were  obtained 
with  the  aid  of  the  Michaelis  formula  derived  on  the  basis  of  the  mass  action  law. 

Gins,  trie  Acid  dissolved  per  Uler  in  11. liter  mlxl.ircs 

“uuft 


Ph  of 
solvenl. 

3.24 

5.0 

5.4 
5.G 

5.8 
6.0 
6.9. 

6.4 

6.6 

6.8 
7.0 
7.9 
7-4 

7.6 

7.8 
8.0 

8.9 

8.7 
Buffe 


0 . 097 1 

o.o333 

o.o45o 

o.o455 

o.o63 

0.149 

0 . 9. 1 7 


KNa  (ii*). 


A  (Ii>“-I8"|.  Na(l3«-18”). 


Calculated 
Kins.  lirlc 


K(15”-18*|.  Acid  per  liler. 

0.0936 


O.  I  IO 

0 . 069 
O.O97 
o.  166 
0.917 
0.357 
o.5oo 
0.816 
1 . 10 

1.48 

('•74) 

(  2 . 9.2  ) 

(2.5o) 


0.046 
0.064 
o.  i3o 
0.290 


0.370 


1.54 

2.08 

3.44 

(3-77) 

(5.26) 


o.o35 
0.042 
o.o58 
0.080 
o.  120 
o.  170 
o .  270 
o-43o 
o.54 

°-97 
1 .20 

(i.33) 

( *  -  39 ) 


o.o32 

o.o56 
0.080 
o.  1 12 
0.180 
0.220 

0.357 

o .  600 
0.877 
( 1 .00) 

( 1  - *9  ) 
(1.19) 


o . 027 1 

0.0324 

0.0476 

o.o465 

0.0589 

0.0795 

0,1123 

O . 1640 

O . 2465 

o.36o 

0.583 

0.91 1 

i.43 

2.25 

3.56 

5 . 62 


R  «  mui .  rv  1 12  1  0.007  mol.  K  j  H 

as  the  sirtin/mnt8^?  t".  d<rtenrminatio»s  made  at  37«  and  with  sodium  urate 
shaking  andnf  Tt  a*'  1  he  \nflucncf.  of  the  anion  present  and  of  the  time  of 

cases  and  they  showTiriftr38  t°  st”died-  Slmilar  curves  were  obtained  in  all 
from  a  change  of  p,,  occurs  ^  g^ate*t.elJect  VP°n  the  solubility  of  uric  acid,  resulting 
of  the  blood8  P  H  V‘Clnity  of  the  neutral  point,  which  is  the  reaction 


c5H„o3 
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The  Solubility  op  Uric  Acid  in  Buefer  Solutions  at  37°» 

( Harpader  and  Erbsen,  19H. ) 

Buffer  mixtures  were  prepared  with  primary  and  secondary  sodium  phosphate* 
sodium  acetate  and  acetic  acid,  and  sodium  lactate  and  lactic  acid.  Each  was 
diluted  to  loo  cc,  with  distilled  or  conductivity  water.  An  excess  of  a  weighed 
amount  of  the  purest  uric  acid  was  added  to  each  solution  and  the  mixture  shaken 
in  a  thermostat  one-foufrth  t>f  an  hour  and  then  allowed  to  stand  one  hour.  The 
undissolved  uric  acid  was  filtered  out  and  weighed,  and  that  dissolved  calculated 
fey  difference.  A  direct  determination  of  the  uric  acid  in  the  saturated  solution 
was  also  made  by  titration  with  sulfuric  acid  and  potassium  permanganate.  The 
average  of  the  two  determinations  was  taken  as  the  solubility  m  each  buffer  mixture. 
A  determination  of  the  pn  of  each  saturated  solution  was  made  with  the  gas  chain. 


Per  ion  ec.  Bader  mirtture. 


Cc.'O.i  « 
CII.COONa 

IO 

10 

IO 

IO 

IO 

IO 


Cc.  0,1^ 

err,  coon, 
o.o 
o,3 
o.fi 
i .2. 
2.4 
4.8 


Per  100  cc.  Buder  mixture. 


Cc.  o.n;>mol. 
Nn,nP04. 

i.8 

3.o 

4.5 

6.o 

7.2 

7-99 

8.47 

9.00 


Co.  0.33  mol. 

N«,npo,. 
3.6 
3.o 
2 .25 
i.5 
o.y 
0.5 
0.26 
0.0 


Gins. 

Per  too  cc.'B  jffer  mixture. 

Gms. 

Uric  Acid 

Uric  Acid 

Pn  of 

per  .tiler 

Cc.  0. 1  n 

Cc.  0.1  p 

Pn  of 

pfer  liter 

sat.  sol 

sal.  sol. 

ClfjCOONa. 

ca.coon. 

sal.  sol. 

sat.  sol. 

6.16 

0.260 

IO 

9.6 

4.78 

O.  122 

6.00 

0.213 

IO 

19.2 

4.45 

0,110 

5.62 

O.I98 

to 

38.4 

4.l4 

0.093 

5.42 

O.  175 

O 

40.0 

3. 26 

O.068 

5.23 

0.l37 

JOOCC.  I 

.on/cnicoon  0.  i 

O.086 

5.o6 

0.129 

Gmt. 

Per  100  cc.  Buffer  mixture. 

Gms. 

Uric  Acid 

Uric  Acid 

v„  of 

per  liter 

Cc.  O.ln 

Cc.  0.1  n 

Pn 

per  liter 

saL  sol. 

sat.  sol. 

Na  lactate: 

Lactic  acid. 

sqt.  sol. 

sat.,  sol. 

6.78 

1.171 

IO 

O 

5.25 

0.  i55 

6.6l 

0.780 

IO 

0.3 

4-99 

o.i44 

6.47 

o.5io 

IO 

0.6 

4.84 

0. 1 35 

6.21 

o.36 1 

IO 

2‘  4 

4-53 

0. 107 

5.97 

0.249 

10 

4.8 

4.i5 

0.098 

5.71 

0.184 

0 

40.0 

2.78 

0.098 

5.52 

0.  i53 

100  cc. 

0.001  nnci 

3.29 

o.o54 

4.61 

0.097 

100  cc. 

O.OOt«H,80  3.29 

o.o54 

The  curves  obtained  Dy  plotting  tue  ' 

uric  acid  in  acetate  and  lactate  buder  mixtures  differs  from  that  in  phosphate 
buffers  Additional  evidence  on  this  point,  and  on  the  marked  tendency  of  ur,c 
acid  to  form  supersaturated  solutions,  was  desired.  Further  determination,  were 
therefore,  made  by  Harpader,  .9*4,  using  a  method  designed  to  show  moro  clearly 
the  effect  of  the  anion  (at  higher  concentrations)  upon  the  solubd.ty  of  ur,c  ac.d. 

An  amount  of  dried  uric  acid,  which  was  chosen  to  yield  an  equal  excess  in  a 
cases  was  dissolved  by  warming,  in  a  portion  of  the  alkalme  part  of  the  buffer 
mixture.  The  remaining  portions  were  then  added  in  amounts  such  that :  the .  concern 

.ration  of  Na*  remained  constant,  and  the  mixture  was  diluted  to  4o  cc.  T 
tration  ol  .  .  ii  j  lv  a  colorimetric  determination  made 

amount  of  added  unc  acid  °°°  shaken  ODe.,ourtll 

?”  this  temperature  for  36  hou.  It 

"  a^hen  filtered  and  the  uric  acid  again  determined  colorimetrica.  y  m  one  portion 

Tuhe  filtrate  and  the  p„  measured  in  another  by  means  of  the  gas  chain. 
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The  ph  corresponding  to  the  beginning  of  precipitation  of  uriO  acid  or  urate  was 
considered  to  be  a  mow  satisfactory  indication  of  the  solubility  influence  than 
the  amount  of  uric  acid  dissolved.  The  results  of  such  measurements,  made  under 
conditions  so  chosen  that  all  factors  remained  constant  except  the  concentration 
of  the  anion,  showed  that  the  precipitation  of  uric  acid  from  : 

Phosphate  buffer  mixture  begins  at  />h—  about  6.8 

Acetate  »  »  »  »  **  ~  *  4*9 

Lactate  »  »  »  »  »  »  4*2 

On  the  basis  of  many  experiments  and  calculations  it  was  concluded  that  the 
failure  of  the  excess  of  mono  urate  to  precipitate  from  its  supersaturated  solution 
depends  upon  the  simultaneous  presence  of  undissociated  uric  acid  and  diurate, 
and  accordingly  is  possible  first  at  a  definite  pa  upwards  of  >  6.7  to  6.8.  The 
failure  of  uric  acid  complexes  to  precipitate  from  acetic  acid  and  lactic  acid  mixtures 
is  caused  by  supersaturation  of  undissociated  uric  acid  due  to  the  buffer  acid.  Non 
electrolytes  and  colloids  may  favorably  influence  the  holding  of  uric  acid  complexes 
in  solution. 

By  constant  agitation  at  i4°.  o  ±  o°.  5  for  more  than  24  hours  Biltz  and  Herrmann, 
1923,  found  that  1000  cc.  water  dissolve  0.0223  gm.  uric  acid  when  equilibrium 
was  approached  from  below,  and  0.0295  gm.  when  equilibrium  was  approached  from 
above. 

Solubility  of  Uric  Acid  at  about  i8°  in  Aqubous  Solutions  or-. 

(Lang  and  Lang.  1927.) 

Sodium  Bicarbonate  Sodium  Carbonate 


Normality  Oms.  CgH40^J4 

Normality  Ctas.  CgH40gN4 

of  aq. 

per  100  cc 

of  aq. 

per  100  cc 

NaHCOg 

sat.  sol. 

nshco3 

sat.  sol. 

0.0074 

0.013 

0.0066 

0.058 

0.0011 

0.017 

0.010 

0.078 

0.00185 

0.025 

0.011 

0.080 

0.0022 

0.028 

0.0125 

0.082 

0.0025 

0.033 

0.0166 

0.103 

0.0033 

O.O38 

0.02 

0.114 

0.0037 

0.040 

0.025 

0.124 

0.005 

O.O44 

0.033 

0.150 

0.00555 

0.052 

0.05 

O.193 

0.00625 

0.056 

0.10 

O.284 

Sodium  Carbonate 


Normality 

Ots.  CgH403N4 

Normality 

ans.  c5h403n4 

of  aq. 

per  100  cc 

of  -aq. 

per  100  cc 

Na2C03 

sat.  sol. 

Na2C°3 

sat.  sol. 

0.00074 

0.014 

0.0066 

0.077 

0.00123 

0.021 

0.01 

0.107 

O.OO185 

0.029 

0 .0111 

0 . 122 

0.0022 

0.031 

0.0125 

0.133 

0 .0025 

O.O36 

0.0166 

0. 169 

0.0037 

0.051 

0.020 

O.I98 

0.005 

O.062 

0.025 

0.235 

0.0055 

0.070 

0.033 

O.306 

O.OO625 

0.077 

0.05 

O.42O 

+  Carbon  Dioxide 


Normality  of  Oms.  dissolved 

aq.  NaHCOj  COg 


Oms.  Total 


CO 


2 


°ms.  C5H403N4  per 
100  cc  sat.  sol. 


0.0025 

0.005 

0.010 

0.020 

0.0025 

0.005 

0.010 

0.020 


0.00275 

0.0055 

0.011 

0.022 

0.019 

O.O38 

0.072 

O.154 


0.0085 

O.OI36 

0.0224 

O.O362 

0.0228 

O.O423 

0.08l6 

0.1593 


0.022 

0.031 

0.0437 

0.0541 

0.0140 

0.0159 

0.0176 

0.0202 


The  solubility  increases  and  becomes  twice 
is  established  by  stirring  with  a  sufficient 

ioocc  of  solution. )  =>u  cient 


as  great  when  the  equilibrium 
quantity  of  air  (900CC  per 


c5h4o3 
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IOO  gms.  Abs.  Alcohol  dissolve  0.68  gm  uric  acid  at  20-25°.  (Pucherand  Dehn,  1921.) 
»  Quinoline  »  i,i3  »  »  »  »  »  0  ,, 

»  equi  mol.  mixture  of  alcohol  and  quinoline  dissolve  0.61  gm.  uric  acid 
at  20-25°. 


An  approximate  determination  of  the  solubility  of  uric  acid  in  alcohol  by  ex¬ 
traction  in  a  Soxhlet  apparatus,  gave  0.00008  gms.  per  100  cc.  A  similar  determi- 
nation*with  ether  as  solvent,  gave  negative  results.  (Gortner.  1914.) 

100  gms.  95%  formic  acid  dissolve  0.04  gm.  uric  acid  at  20°.  (Asctan.  1913.) 

pyridine  dissolve  0.21  gm.  uric  acid  at  20-25°-  (Dehn,  1917  ) 

aq.  50%  pyridine  dissolve  0.75  gms.  uric  acid  at  20-25°. 

Methyl  URIC  ACIDS. 

Solubility  of  Ordinary  Uric  Acid  and  of  Several  Methyl  Uric  Acids 

in  Water  at  the  Boiling  Point. 

(Biltz  and  Heyn,  1917.) 


About  400  cc.  of  water  containing  several  grams  of  the  given  uric  acid  were  boiled 
under  a  reflux  condenser  for  2  hours.  The  saturated  solution  was  analyzed  by 
evaporating  a  weighed  sample  in  a  platinum  dish  and  weighing  the  residue  after 
drying  one-fourth  of  an  hour  at  iio°. 


Gms.  compound 
Compound.  per  1000  cc.  Hs0. 

Uric  acid .  0.800 

9-Methyl  Uric  acid .. .  0.546 

8  »  »  »  . . .  1 • 588 

£  »  »  »  . . .  2.105 


Gms.  compound. 

Compound.  per  100°  cc. 

a  Methyl  Uric  acid  5.002 

3.7  Di  methyl  Uric  acid  3.448 

90  0/0  0  -t-  io  °/o  9-Methyl  Uric  acid  2.777 
70  °/0  5  -t-  3o  0/0  9-  »  »  ”  3.703 


THIOPHENE  MonoCARBONIC  ACIDS  a,  /3  and  a  CiHsSCOOH. 

The  solubility  of  the  three  isomers  is  given  by  Voerman  (1907)  as  0.57  grn.  of 
the  a  acid  per  100  cc.  sat.  solution  at  210;  0.445  gm.  of  the  0  acid  at  I8>  and  0.75 
gm.  of  the  a  acid  at  170.  The  solvent  is  not  stated.  Data  for  the  solidification 

points  of  mixtures  of  the  a  and  0  acfd  are  also  given. 


t°.  of 
Solidi¬ 
fication. 

Gms. 

C6H6N  per 
100  Gms. 
Mixture. 

Solid 

Phase. 

t°  of 
Solidi¬ 
fication. 

O 

O 

Ice 

—  IO 

—  I 

7-5 

li 

-12-5 

—  2 

17 

11 

-15 

-3 

28 

li 

—  20 

-4 

37  •  5 

li 

-25 

-5 

43-5 

« 

-30 

-6 

48 

it 

-40 

-8 

54 

it 

-5° 

t°  of 
Solidi¬ 
fication. 


Solid 

Phase. 


Ice 


Ice 


PYRIDINE  CH  <  (CH.CH)j  >  N. 

Solubility  in  Water,  Determined  by  the  Freezing-point  Method 
(Average  curve  from  results  of  Pickering  (1893)  and  Baud  (i9°9) 

Gms. 

C5H5N  per 
100  Gms. 

Mixture 

—  60  84 

—  65  Eutec.  85 

-60  87 

-55  89 

—  50  92 

-45  95 

—  40  97 

-38  m.  pt.  100 


Gms. 

C6H6Nper  Solid 
100  Gms.  Phase. 
Mixture. 

58.5 
62 
64 
68 
7i 
73' 

78 

81 


•5 


+c6h6n 

C5HsN 


•5 


Timmermans  (1912)  «  reporteu  to  ... 

SyBeaud  also  gives'tfata  for  the  densities  of  pyridine  +  water  mixtures. 
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The  following  more  recent  determinations  are  by  Ewert,  1937- 


Mol.  Percent 

CcHcN  In  Mixture 
o  o 


-  2.9(-  4.0)  10.0 

-  9 . 0 ( -  8 . 0 )  20.0 
-21.7(-17.4>  30.0 
-36.4! -28. 4) Eutec .  — 
-40. 2 (-32. 2)  40.0 
-55.o(-47.5)  So.o 


The  temperatures  in  parentheses  ar 
lished  results  of  S.  Frederic  and  R. 


Mol.  Percent 

CcHcN  In  Mixture 
o  o 


-69.21-64.1)  60.0 

-61 . 9 ( -57 • 3 )  70.0 

-76. o(-66.o (Eutec.  — 
-54.7 (-51.3)  80.0 

-47 . 9 (-45.8 )  90.0 


quoted  by  Ewert  from  the  unpub- 
Rayet . 


Equilibrium  in  thb  System  Pyridinb,  Phbnol  and  Water. 

(Mertzllne,  1936.) 

The  temperature  of  homogeneity  and  composition  of  mixtures  containing: 


5 

Wt. 

t° 

Wt.  % 

"Wt.  i 

«2° 

C6H50H 

80.5 

93-0 

2.0 

94-3 

92.2 

3.0 

112.6 

90.0 

5-0 

00 

(N 

H 

85.O 

10.0 

130.1 

75-0 

20.0 

122.6 

65.6 

29.4 

113.6* 

56.4 

38.6 

103.0 

44.9 

50.1 

85.2 

33-7 

61.3 

59.8 

25.0 

70.0 

30 

Wt-.JLcsHsN 

Wt.  % 

Wt.  %  ' 

HgO 

C6H50H 

75.6 

65.O 

5-0 

117.1* 

59.6 

10.4 

135.5 

50.2 

19.8 

140.0 

40.1 

29.9 

136.5 

31.8 

38.2 

117.8 

20 . 1 

49-9 

89.4 

13*0 

57.0 

52.2 

87.0 

108.4 

123.2 

140.6 
133-5* 
119. .3 

103.6 
69.5 


89 

88 

86 

84 

75 

57 


wt. 


51.0 


89 

105 

123 

127 

117 


96.8 

65.7 


h2° 


53 
49. 
47 
40. 
30, 
20  , 
15. 
10. 


20 

Wt.  *  C_H,-N 

* 

Wt.  %  ' 

/ 

..0 

Wt. 

0 

C6H5°H 

t 

HgO 

Vs™ 

.0 

1  .0 

80.5 

77.5 

2.5 

.0 

2.0 

109.4 

75.0 

5.0 

•  5 

3.5 

131.2 

69.9 

10.1 

.0 

6.0 

142.4* 

60.0 

20.0 

.0 

15.0 

143.0 

48.6 

31.4 

6 

32.4 

138.4 

40. 1 

39-9 

.0 

50.0 

125.5 

28.5 

51  •  6 

7 

59-3 

97.2 

l8.0 

62.0 

1 

69.9 

73.6 

13.3 

66.7 

50 

wt.  *ckhkn 

% 

Wt.  %  ^ 

r~ 

-0 

Wt.  % 

~  Wt.  %  ' 

D 

C6H50H 

t 

HjjO’ 

c6H50H 

0 

7.0 

69.7 

36.0 

14.0 

7 

10.2 

92.1* 

30.0 

30.0 

0 

13.0 

90.2 

20.0 

30.0 

0 

20.0 

71.8 

15.0 

35.0 

1 

29.9 

0 

40.0 

0 

45.0 

2 

49-8 

Critical  opalescence 

Composition  of  the  mixtures  near  the  uppef  critical  point. 


dns.  per  100 


h20 

C5H5N 

~"C6HS0^ 

143.5 

143.5 

143.8 

63.4 

58.4 

56.5 

15.8 

18.3 

18.5 

20.8 

23.3 

25.0 
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Equilibrium  in  thb  System  Pyridine,  Aniline  and  Water. 

(Oustl-Katchlclntzev  and  Mertziine,  1936.) 

Results  at  o°  Results  at  50° 


Qns.  per  100 

gas.  homogeneous  mixture 

Gms.  per 

lOO  gms.  homogeneous  mixture 

r  H2° 

w 

w 

ceH^»8  ' 

— 

— 

— 

89.1 

7.9 

3-0 

69.3 

23.1 

7.6 

— 

— 

52.2 

32.0 

15.8 

51-5 

33-0 

15.5 

46.3 

35.3 

18.4 

— 

— 

— 

40.4 

37.7 

21.9 

40.9 

37.7 

21.4 

24.0 

39.6 

36.4 

— 

— 

— 

18.5 

9-3 

37.2 

17.2 

44.3 

73.5 

19.9 

36.6 

43-5 

The  authors  also 

give  results  for 

the  quaternary  systems  Pyridine, 

Pyperidine 

Piperidine 

,  Aniline 
,  Acetic 

and  Water  at  o°, 
Acid  and  Water  at 

200,  and  50 
0°. 

0  and  for 

Pyridine, 

Distribution 

OF  PYRIDrNK  AT  25°  BETWEEN  : 

(  Smith, 

1921,  1922.) 

Water 

and  Chloroform. 

Water  and  Xylene. 

Mllllmols.  Cs1I5N  per  liter  of 

C- 

Mlllimols.  C5H5N  per  liter  of 

c. 

H,0  layer  tC,). 

CRCI,  layer  (C,). 

U, 

HjO  layer  (€,).  Xylene  layer  (€,). 

0,’ 

0.225 

1 .225 

5.4 

J . OO  I.90 

1.90 

o.3o 

2.2 

7.3 

2 . o5  3 . 3o 

i.85 

0.55 

5. 10 

9-3 

4.80  9-50 

1.98 

1.45 

i6.25 

11 .2 

9.75  19-00 

1 .95 

Distributions  Pyridine  Between  Water  and  Benzene  at  25°. 

(  Woodman  and  Corbet,  1925.  ) 

Measured  volumes  ot  benzene,  water  and  pyridine  were  placed  in  stoppered 
graduated  cylinders.  The  mixtures  were  maintained  at  25°  for  b  hours  and 
vigorously  shaken  periodically.  The  volume  of  the  twp  layers  was  noted  and 
known  volumes  of  each  weighed  and  the  pyridine  in  them  determined  by  titration 
with  normal  acid,  using  methyl  orange  as  indicator.  The  volume  of  benzene  was 

measured. 


Density. 

0.874 
o.  882 
0.983 
o.go3 
0.909 
0.91 1 
0.915 
o-9l8 
0.914 


Benzene  layer. 

Wt.  °/0  Pyridine.  \Vt.  °/*  0*  II4. 


3.28 

9-75 

18.35 

26.99 

3i.42 

34-32 

36.85 

39.45 

39.27 


94-54 

87.46 

79-49 
71 .3i 

66.46 
64-48 
59.35 
56.43 
55.72 


Density. 

0-994 

0.995 

0.998 

0-997 

0-997 

0.996 

0-997 

0-99° 

0.991 


Water  Layer. 

Wt.  •/«  Pyridine.  Wt.  °/o  t-r. **«• 


1.17 

3.55 

7-39 

13.46 
22.78 
32. 1 5 

42.47 
48.87 
49.82 


0.0 
0.0 
trace 
o.  i5 
0.25 

0.44 

2.38 

3-99 

4.28 


Distribution  of  Pyridine  between  Water  and  Benzene. 


At  Room  Temperature. 

(v.  Georgievics,  1915.) 

Gms.  CsH^N  per 

At  250. 

(Hantzsch  and  Sebaldt,  1899.) 

Mols.  C*H6N  per  Liter. 

- -  - - \ 

Ratio. 

5  cc.  HjO  Layer. 

O.0617 

- - - - - \ 

75  cc.  GH,  Layer. 

0-4733 

Aq.  Layer. 
O.OOI48 

CjH4  Layer. 
O.OO436 

o-339 

O.O958 

O.763I 

O.OOO76 

0.00226 

0-339 

0.1549 

I  .  2249 

O.OOO38 

O.OOIIO 

o-345 

O.2432 

2.OO96 

0.000208 

O.OOO546 

0.381 

O.3297 

2-6553 

O .OOOI I 2 

0,000274 

0.413 

O.723 

5-4159 

(at  5.50)  0.000456 

O.OOO928 

0.491 

1.147 

9.878 

(at  50°)  0.000314 

O.OOIO88 

0.289 

Distribution  of  Pyridine  between  Water  and  Toluene. 

(Hantzsch  and  Vagt,  1901.) 

At  250.  At  Various  Temperatures. 


Mols.  C6HsN  per  Liter. 

Ratio. 

t\ 

Mols.  C5H6N  per  Liter. 

- 

Ratio. 

t  " 

Aq.  Layer. 

C,H6CH,  Layer. 

Aq.  Layer. 

CjHjCHj  Layer. 

O.O517 

O.  II29 

O.458 

O 

O.Ol68 

0.0201 

O.84O 

O.O261 

OO559 

O.466 

IO 

OOI35 

0.0215 

O.627 

O.OI32 

O.O275 

O.481 

20 

O.OIII 

0.0228 

O.529 

O.OO67 

O.OI37 

O.496 

30 

0.0108 

O.O234 

O.461 

O.OO33 

O.O066 

0.551 

40 

O.OIOI 

O.O245 

O.4II 

O.OOI9 

O.OO34 

O.629 

50 

0.0096 

O.O252 

O.380 

O.OOII 

O.OOI7 

O.647 

70 

0.0085 

O.O263 

O.324 

0.0007 

0.0010 

O.696 

90 

0.0082 

0.0266 

O.307 

given  by  Timmermans,  1907. 


saits  are 


Reciprocal  Solubility,  Determined  by  Freezing-point  Method,  of 

Mixtures  of- 


Benzene  and  Phenol. 

(Hatcher  and  Skirrow,  1917.) 

Gms.  C»H«  per  Solid 
100  Gms.  Mixture.  Phase. 

GHoOH 

8 


+ 


t°  of  Melting. 

39-4 

30 

20 

10 

0 

5 .4  Eutec 

2-5 

0 

2-5 

5-i 


O 
II 

25 

38.2 

51  -5 

58 
67 
78 

89 

100 


+GH. 

GH« 


Benzene  and  Pyridine. 

(Hatcher  and  Skirrow,  1917.) 

t°  of  Melting.  G™s-  P"  Solid 
100  Gms.  Mixture.  Phase. 


“39-4 

“45 

-50 

-55 

—  58  Eutec. 

-50 

-40 

-30 

—  20 
— 10 

o 


o 

10 

17 

23 -3 

26 

3i 

37-7 

46 

57 

7i.5 
90- 5 


GR*N 

It 


‘  +GH« 
GH* 


Add5; 

*10na  data  on  the  sys«">  Benzene  +  Pyridine  are  given  £y  V893 
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The  critical  solution  temperature  of  mixtures  of  Pyridine  and  n  Heptane 

IS  *^22  •  o  • 

The  critical  solution  temperature  of  mixtures  of  Pyridine  and  i  Octane 
(2.2.4-Tri  methyl  pentane)  is  -15*0°.  (Cornish,  Archibald,  Murphy  and 
Evans,  1934.) 

The  critical  solution  temperature  of  mixtures  of  pyridine  and  sulfur  is 
at  1610  and  the  mixture  contains  30  percent  C^H.N.  (Hammick  and  Holt, 
1926 ,  1927 .  ) 

Freezing-point  data  are  given  for  mixtures  of: 

Pyridine  +  Acetic  Acid  (Puschin  and  Rikovsky,  1932a.) 

"  +  Chloro  Benzene  (Burnham  and  Madgin,  1936.) 

"  +  p  Chloro  Phenol  "  "  " 

"  +  Guaicol  (Puschin  and  Vaic,  1926.) 

"  +  Methyl  Iodide  (Wroczinski  and  Guye,  1910.) 

"  +  Naphthalene  (Hatcher  and  Skirrow,  1917.) 


Results  for  mixtures  of  Pyridine  and  Benzoic  acid  are  given  by  Baskov,  1914* 

Results  for  mixtures  of  pyridine  and  each  of  the  following  compounds: 
phenol,,  chloro  phenol,  o,  m  and  p  cresol  and  naphthalene  are  given  by 
Bramley,  1916  and  Hatcher  and  Skirrow,  1917. 


PYRIDINAMINO  SUCCINIC  ACIDS. 

100  gms.  H2O  dissolve  1.67  gms.  of  the  d  compound,  1.64  gms  of  the  l  com¬ 
pound  and  1.68  gms.  of  the  dl  compound  at  180.  (Lutz,  1910.) 

PYRIDINE  Phosphor  Hexa  Fluoride  C5H5N.HPF6. 

One  liter  sat.  solution  of  Pyridine  Phosphor  Hexa  fluoride  in  Water 
contain  0.18  gm.  C5H5N.HPFa  at  190.  (Lange  and  Muller,  1930.) 

TRI  METHYLENE  CYANIDE  ( Glutaronitrile )  CN.CH2.CH2.CH2CN. 

Reciprocal  Solubility  of  Trimbthylbnr  Cyanide  and  Water. 

(Serwy,  1833.) 


Oms.  H|0  per 

100  gms.  Mixture 

0 

Oms.  HgO  per 

,0 

Oms.  HgO  per 

t° 

t 

100  gms.  Mixture 

100  gms.  Mixture 

-1.2tr.pt 

+5*6 

34-85 

55-3 

64.3 

67.5 

6.0 

11.6 

20.7 

30.0 

38.12 

68.1 

68.2 
68.25 
68.3* 

68.3 

68.2 

41.99 

44.96 

49.26 

51-17 

53-25 

55-21 

68.1 

66.7 

65.5 

63.6 
56.0 

21 . 7 

58.05 

64.92 

67.92 
71.17 
78.29 
89.5 

*  Critical  opalescence. 


GALLIC  ALDEHYDE  3. 4.5. (OH  )3C,HsCHO.  H20. 

xoo  gms.  H2  O  dissolve  o.x  gm.  aldehyde  at  0°  and  5-8(g™scn^J(fand  *et„scIlc>  191«., 
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METHYL  BARBITURIC  ACID  NHCONHCOCH ( CO 

Freezing-point  data  for  mixtures  of  n  Methyl  barbfturic  acid  with 
Antipyrine  and  with  Pyramidon  are  given  by  Hammick  and  Hanson,  1933* 


MESACONIC  ACID  (Methyl  fumaric  acid)  C3H,(COOH),. 

Solubility  of  Mesaconic  Acid  in  Several  Solvents.  ( Lebrun,  1925.) 


Gms.  c,  H,  (COOH), 

Solvent.  t*.  per  100  gius.  solvent. 

Acetylene  dichloride,  cis.  b.  pt.  6o°.2 .  4°  0.006 

»  »  trans.  b.  pt.48°.3..  4°  0.046 

Crotonic  nitrile,  b.  pt.  107.7-108.2 .  3o  1.049 

»  »  »  121.8-122.2 .  3o  n 


CITRACONIC  ACID  (Methyl  Maleic  Acid)  CH3C.(COOH)  :  IIC.COOH. 
Solubility  of  Citraconic  Acid  in  Several  Solvents,  (Lebrun,  1925.) 


Gms.  C(H0O, 

Solvent.  t*  per  too  gms.  solvent. 

Crotonic  nitrile  (b  pt.  io7°.7-io8°. 2) .  3o  30.52 

»  (b.  pt.  1210. 8-1 220. 2) .  3o  25.93 

Dichlor  acetylene  (cis)  (b.  pt.  6o°.2) .  40  0.69 

»  (trans)  (b.  pt.  48°. 3) .  40  0.047 


ITACONIC  ACID  CH2:C(COOH)CH2COOH. 

Data  for  the  distribution  of  itaconic  acid  between  water  and  ether  at  250  are 
given  by  Chandler,  1908. 


ASPARTIC  ACID  HYDANTOIN  CH.O  N. 

5  o  4 


Solubility  in  Water  and  in  Ethyl  Alcohol  at  25°. 

(Mcweetin,  Cohn  and  Weare,  1936.) 


Solvent 


h2o 

CaH,0B 


d.  of  sat.  sol. 

1.0016 

O.7878 


Qm.  Mol.  per  liter 


0.0705 
0 .0141 


METHYL  TRICHL0R0  (3  HYDROXY  BUTYRATE  CCl3CH0HCH2C00CH3 . 

dEr&c  tniii  of  neth'1 tri 

DI  ACETYL  METHYL  d  TARTRATE  < CB0C0CH_C0oCH  ) 

o  c  3  2* 

Freezing-point  data  for  mixtures  of  the  *  ^ 

by  Findlay  and  Campbell,  1928.  ^  and  C  comPound  are  given 


C5H602 
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ACETYLACETONE  CH3COCH2COCH . 

Solubility  in  Water. 

(Rothmund  —  Z.  phys.  Ch.  26,  475,  '98.) 


Gms.  CHjCOCHjCOCH*  per  100  Gms. 


40 

h2o 

Acetyl  Acetone 

4  • 

Layer. 

Layer. 

30 

15.46 

95-02 

40 

I7-58 

93.68 

5° 

20  - 22 

9I.90 

60 

23-23 

89.4I 

70 

27.IO 

85  77 

80 

33-92 

78.82 

87.7  (crit.  temp.)  56.8 

Note.  —  Weighed  amounts  of  water  and  acetyl  acetone  were  placed  in  small 
glass  tubes,  wlhich  were  then  sealed  and  slowly  heated  until  the  contained  mix¬ 
tures  became  homogeneous.  The  temperature  was  then  allowed  to  fall  very 
gradually  and  the  point  noted  at  which  cloudiness  appeared.  This  point  was 
accurately  established  for  each  tube  by  repeated  trials.  The  curve  plotted  from 
these  determinations  shows  two  percentage  amounts  of  acetyl  acetone  which 
cause  cloudiness  at  each  temperature  below  the  critical  point.  Of  these  two 
points,  for  each  temperature,  one  represents  the  aqueous  layer,  i.e.,  the  solu¬ 
bility  of  acetyl  acetone  in  water;  and  the  other  represents  the  acetyl  acetone 
layer,  i.e.,  the  solubility  of  water  in  acetyl  acetone.  This  method  is  known  as  the 
‘Synthetic  Method,”  and  yields  results  in  harmony  with  those  obtained  by  the 
analytical  method,  i.e.,  by  analyzing  each  layer  after  complete  separation  occurs. 


100  gms.  sat.  sol.  of  Acetyl 
17.05  gms.  C6H802  at  19 -5° • 

100  gms.  sat.  sol.  of  Acetyl 
10.6  gms.  C5H0O2  at  19* 5° • 


acetone  in  ordinary  water  (HgO)  contain 

acetone  in  heavy  water  (DgO)  contain 

(Nachod,  1938.) 


a  AMINO  n  BUTYRIC  HYDANTOIN  CgHgOgNg. 

Solubility  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25  • 

(McMeeXln,  Cohn  and  Weare,  1936.) 


Vol.  %  CgHgOH  in 
Aq.  Solvent 

d.  of 

sat.  sol. 

Gm.  MO is.  CgHgOgN 
per  liter  sat.  sol. 

Vol.  %  CgHgOH  in 
Aq.  Solvent 

d.  of 

sat.  sol. 

Ora.  MOlS.  CgH0OgN 
per  liter  sat.  sol. 

0.0(=  HgO) 

20 

40 

60 

1 .0223 

1 .01l8 

1 .0092 

1 .0008 

O.863 

1-233 

2.053 

2.725 

80 

90 

100 

O. 9713 
0.9222 
O.8969 

2.408 

1.971 

O.988 

LEVULINIC  ACID  (f>  acetyl  propionic  Acid.)  CH.COCH.CH.COOH. 

t  Ann  Between  Water  and  Ether  at  _a  . 

DisminuTioN  of  L*tdl.«.c  Acid  Bjtwm  , 


>1 11 » I  111 O Id  U«T  liter. 

£tp  layer  (C,|.  fellji?)  layer  ( 


1  . 72  ) 
2.37 
5  .  l5 


o.5oo 
0.725 
1  4° 


u,. 

C, 

o . 2900 
0.2820 
0.2725 


M  lliuiuls  per  lllor. 


Aq.  lay  en^i).  (C*H5ljb  layrrC,. 

i  o .  i  o  2.65 

14.65  3.75 


C». 

C,' 

O . 2625 
0.2575 
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Distribution  ok  Levulinic  Acid  at  25°  Between  : 
(Smith,  1921,  1922.  ) 

Water  and  Chloroform.  Water  and  Xylene 

Milliraols  per  1  Her.  Millimols  per  liter. 


n,o 

layer  (C,) 
26.0 
35.0 
5i  .7 


H|  (Cll.i, 

layer  |C,1. 

o.  5o 
0.80 

1 .40 


G 

G* 

0.0192 

0.0228 


11,0  -  —  CHC1,  _ 

layer  1C,).  layer  (0,1.  C, 

12.80  0.75  O . 0586 

i8.55  t.35  0.0728 

24.5  2.00  0.0817  5 1 . 7  1.40  0.0271 

GLUTARIC  ACID  (Pyrotartaric)  (CH2),(COOH)2. 

Solubility  in  Water.  (Lamouroux.  1899) 
t°  o°.  150.  200.  3S°-  SO®.  65®. 

Gms.  (CH2)3(COOH)2 

per  100  cc.  solution  42-9  5^-7  63.9  79-7  95-7  m-8 

100  gms.  95%  formic  acid  dissolve  55.62  gms.  glutaric  acid  at  18. 6°.  (Aschan,  1913.) 

Data  for  the  distribution  of  glutaric  acid  between  water  and  ether  at  250  are 
given  by  Chandler,  1908. 

F.  pt.  data  for  glutaric  acid  +  sulfuric  acid.  (Kendall  and  Carpenter,  1914  ) 

100  gms.  benzene  dissolve  0.0163  gm.  ( CH2 ) 3 ( COOH ) 2  at  250.  (Verkade  and 
Coops,  1930.) 

GLUTARIC  ACID  (Pyrotartaric  Acid)  CH,  (CH*  COOH),. 

Distribution  of  Glutaric  Acid  at  2o°  Between  : 

(  Smith.  1921-1922.) 


Water  and  Chloroform. 


Water  and  Ether. 


Acetone  and  Glycerol. 


Millimols. 

per  liter. 

Millimols. 

per  liter. 

Millimols 

.  p  t  liter. 

H,0 

CH  Cl, 

G 

11,0 

(C,l(,)tO 

0, 

Acetone 

Glycerol 

A 

layer  (C,)- 

layer  (C,l. 

G* 

layer  (0,1. 

layer  (C,i. 

0,' 

layer  iAI. 

layer  (G). 

G  ‘ 

i/-9 

0.375 

0.0210 

0.7062  ) 

0. 187 5 

0.268 

0.77) 

O.875 

0.885 

•24.7 

O.570 

0.023 1 

i .  3oo 

O.3437.5 

0.264 

i .  35o 

1.55 

0 . 870 

33. 1 

0.905 

0.0273 

3.0872 

0.9122 

0.296 

2.575 

2.950 

0.874 

6 . 4o 

1  ^ 
00 

0.292 

2.60 

3.025 

0.860 

11.90 

3.65 

0. 3o6 

00 

9.65 

0.845 

DI  METHYL  MALONIC  ACID  C(CH3  )2  (COOH)  2. 

Distribution  of  Dimbthyl  Malonic  Acid  at  250  Betwbbn  Water  and: 

(Kolossowsky  and  Poraomarev,  1934;  Koloasowsky,  KullKw  and  BeKturow,  1935.) 

Ethyl  Ether. 


Gm.  Mol s.  C(CHj,)p(C00H)o  per  liter 
tigd  iayer(l)  J 

layer(2)  x 


O.OO404 

0.00789 

O.O2617 

0.0800 

O.I317 

0.2677 

0.4125 

0 . 5920 
O.84OI 
1.1152 
1 .6800 
2. 3130 

3  •  4247 

Freezing-point 
Acetic  Acid  are 


0.00387 

0.00831 

0.03385 

0.1233 

0.2120 

0.4396 

0.8544 

1.3978 

2.0975 

2.8877 

3.9403 

4.5236 

5.2234 


1 

2~ 

1  .O44 
0.950 
0.773 
0 . 649 
0 . 621 

0.551 

0.483 

0.424 

0.401 

0.386 

0.426 

0.511 

0.656 


Amyl  Alcohol 

om.  Hols.  C(CH,)o(C00H)P  per  liter  1 

HgO  layer(i)  Alcohol  layer(2}'1  g 


data  for  mixtures  of 
given  by  Kendall  and 


0.0043 

0.0082  , 

0.0171 

0.0349 

0.0688 

0.1142 

0.2510 

0-5433 

0.6884 

0 . 8694 

1.3118 

1.8033 

2.8852 

Dimethyl  Malonate 
Booge,  1916. 


0.0141 

0.0353 
0.0781 
0. 1688 
0.3302 
0.5161 
1.0208 
1.8227 
2.1285 
2.3385 
3.0803 
3.5647 

4-3594 


0.305 

0.232 
0.219 
0.207 
0.208 
0.221 
0.246 
0.298 
0.323 
0.372 
0.426 
0.506 
o .  622 


and  Trichloro 


c6h8o4 
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ETHYL  MALONIC  ACID  CH(C2H5) (C00Hla. 

100  gms.  H20  dissolve  170.9  gms.  CH (C2H& ) (COOH) 2  at  250. 

.  "  "  Ethyl  Ether  dissolved  0.015  gm.  CH(C2H&) ( COOH ) 2  at  250. 

(Verkade  and  Coops,  1930a.) 

PyroTARTARIC  ACID  (Methyl  Succinic  Acid)  CHj.CH(COOH).CH2(COOH). 
100  gms.  H20  dissolve  51  gms.  CHjCH(COOH).CH2COOH  at  19. 50. 

(Timofeiew,  1894.) 


Solubility  op  Pyro  Tartaric  Acid  in  Alcohols. 


Alcohol. 

(Timofeiew,  1894.) 

Gras.  Apid 

Gms.  Acid 

t°. 

per  ioo  Gms. 
Solvent. 

Alcohol. 

t°. 

per  100  Gms. 
Solvent. 

Methyl  Alcohol 

-18.5 

53 

Ethyl  Alcohol 

195 

72.4 

U 

+  19 

109.8 

Propyl  Alcohol 

19 

44-9 

C  ( 

Ethyl  Alcohol 

+  19-5 

+  19 

112 .  ? 
70.8 

a 

195 

47  1 

100  gms.  95%  formic  acid  dissolve  17.8  gms.  pyrotartaric  acid  at  18. 50. 

(Aschan,  1913.) 


TETRANITRO  PENTA  ERYTHRITOL  C ( CH ( N02 1  OH ) 4 (  ?) . 

Solubility  of  Tbtranitro  Pentabrythritol  in  Several  Solvents. 

(UrDansk.1  and  Kwiatk.owsk.1 ,  1933a.) 


Oms.  C(CH(N02)0H)4  per  100  gms. 


'  CH30H 

WH 

iW*1! 

(CHg)2C0 

ceHe 

WH3 

0 

0 . 190 

0 .070 

0.200 

14.37 

0.150 

0.150 

10 

0.235 

0.085 

0.225 

16.43 

~~~ 

0.170 

20 

0.455 

0.195 

0.250 

20.26 

0.300 

0.230 

30 

ZiO 

0.710 

I.160 

0.275 

0.415 

0.340 

0.450*34.7“) 

24.95 

30.56 

0.450 

1 . 160 

0.430 

0 . 620 

50 

60 

70 

80 

1 .840 

2.600 

3.235*  65. 1°> 

0.705 

1.205 

2.225 

3.795*78. 

4)  — 

36.16 

42. 68  (62.  o'3) 

2.010 

3-350 

5-400 

7 . 900  *  80 

1 . 100 

2.490 
3.290 
.2°)  5.850 
9. 120 

90 

" 

_ 

— 

15-920 

100 

— 

— 

3O.960 

113 

— 

Freezing-point  data  are  given  by  Urbanski,  1933,  1934,  for  mixtures 
of  Nitro  Penta  Erythritol  and  each  of  the  following  compounds. 
Diphenyl  Line,  diethyl  diphenyl  urea,  dimethyl  dtpheny  -ea  ™ 

•hassMs:  »  ss*. 

LL"0ro"wLe"e?nt;ini“orphLyi  n^th^nitramne. 

( tetryl) 

VALERONITRILE  CH3  ( CH2 )  SCN . 

aSSS:“i£JSK--4£K3u - 

Joukovsky,  1934- 
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a  BROMO  VALERIC  ACID  CH3|CH2 'gCHBrCOOH. 
a  BROMO  ISO  VALERIC  ACID  < CHS I  gCHCHBrCOOH . 


Distribution  of  a  Bkomo  a  Valihic  Acid  at  25  Bbtwbbn: 

(8mlth  and  White,  1928.) 


Water 

and  Benzene 

Water 

and  Toluene 

OB.  MOlS . 

cfiHo °£Br  per  1Uer 

Ora.  Mols. 

'  HgO  layer 

csHo°?Br  per  llLer 
CgKgCHg  layer 

HgO  layer 

c«He  layer~' 

0.00475 

0.0104 2 

0.00470 

0.00790 

0.00601 

0.01496 

0.00605 

O.OII46 

0.007l8 

0.02012 

0.00758 

O.OJ731 

O.OO783 

0.02357 

0.00882 

0 .02258 

0.00879 

0.02862 

0.00980 

0.02760 

0.01071 

0.04119 

0.01195 

0.03995 

0.01285 

0.05625 

0.01430 

0.05480 

Distribution  of  a  Bromo  Valbric  Acid  and  of  a  Bromo 
Iso  Valeric  Acid  Between  Watbr  and  Olive  Oil  at  25° 

(Bodansky  and  Meigs,  1032.) 


Results  for: 


ro 

a  Bromo  Valeric  Acid 

Gm.  Mols.  CKHQ09Br  per  liter 

1 

/  HgO  layer ( 1) 

Oil  layer(2)' 

~Z 

25 

O.OO48 

0.017 

O.283 

II 

0.0103 

O.O42 

0.245 

It 

0.0200 

0.086 

0.233 

37-5 

0.0045 

0.017 

O.265 

11 

0.0102 

O.O42 

O.243 

II 

0.0190 

O.085 

0.223 

HYDROXY  PROLINE  C4H7N(0H>C00H. 


a  Bromo  Iso  Valeric  Acid 


Ora.  Mols. 

CjHQOpBr  per  liter 

1 

v  'HgO  layer(l)  Oil  Layer(2)' 

~ 

25  0.0032 

0.0060 

0.532 

0.0053 

0.0140 

0-379 

0.0130 

0.0400 

0.325 

0.0222 

O.084O 

O.265 

37.5  0.0063 

0.0140 

0-45 

0.0120 

0.0390 

O.308 

0.0222 

0 .0830 

O.268 

,  100  cc  99-100%  Acetic  Acid  dissolves  1.67  gm.  C.H.O.N  at  180. 

100  cc  pure  Butyric  Acid  "  0.006  "  &  9,,a  "  " 

(v.  Przylecki  and  Kasprzyk-Czaykowska,  1938.) 
FORMYL  ot  AMINO  BUTYRIC  ACID  CH3CHgCH< NHCHOICOOH. 


Solubility  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  250. 

(McMeekln,  Cohn  and  Weare,  1935.) 


Vol.  %CgHgOH  d.  of  Ora.  Mola.  CgHgOjN 
In  Aq.  Solvent  sat.  sol.,  per  liter  sat.  sol. 


Vol.%C2H50H  d.  or 
In  Aq.  Solvent  sat.  sol. 


Gro.  Mols.  C6H0O3N  • 
per  liter  sat.  sol. 


o.ol- 

HgO)  1.0043 

0.256 

20 

0.9816 

0.313 

40 

0.9600 

0.475 

60 

0.9297 

0 . 666 

80  0.8812 
90  0 . 8992 
100  0.8018 


O.691 

O.586 

0.355 


One  liter  sat.  sol.  in  Methanol 
and  d.  of  sat.  sol.  =  0.8222. 


contain  0.646  gm.  mol.  C5H903N  at  25° 


One  liter  sat.  sol.  in  Heptanol  contain  0. 
and  d.  of  sat.  sol.  =  0.82473.  (McMee 


gm.  mol.  CftH903N  at  25° 
Cohn  and  Weare,  1936.) 


^5^  9^4 


296 


GLUTAMIC  ACID  (XX)H(CH2)2CH(NH2)CX)0H. 

Solubility  of  d  Glutamic  Acid  in  Watirs 

(Dalton  and  8chmldt,  1933.) 

The  following  values  were  derived  from  a  solubility  equation  based 
upon  35  very  careful  determinations  made  at  9  temperatures  between  0* 
and  6o°.  The  density  of  a  0.9399  percent  aqudous  jJ  glutamic  acid 
solution  is  1.00068  at  25  °. 


,0 

Oms.  CgHgO^N  per 

r° 

Oms.  CgHgO^N  Per 

t° 

Oms.  CgHgO^N  per 

b 

100  gms.  HgO 

100  gms.  HgO 

100  gms.  HgO 

0 

0.341(0.345) 

30 

1  .040 

60 

3.169 

5 

0.411 

35 

1.252 

65 

3.8l6 

10 

0.495 

40 

1 .508 

70 

4.594 

15 

p.596 

45 

1.8l6 

75 

5.532(5.34) 

20 

0.717 

50 

2.186(2.228) 

100 

14.00 

25 

0. 864(0*8852) 

55 

2.632 

The  results  in  parentheses  are  by  Dunn,  Ross  and  Reed,  1933- 
One  very  careful  determination  at  250  by  Pertzoff,  i933>  gave  0.87 
gms .  CBH704N  per  100  cc  sat.  solution. 

One  liter  of  water  saturated  with  £  Glutamic  acid  at  25  contains 
0.0585  gm.  mol.  C6H904N  and  the  density  =  1.0002.  (McMeekin,  Cohn 
and  Weare,  1935- > 


Solubility  of  Glutamic 


Solvent. 

Water. ................. 

»  . 

Aq.  2.01  n  Li  Cl  solution, 
»  2.00/1  K  Cl  « 

»  2 .00  n  K  NO3  » 


Acid  in  Water  and  in  Aqueous  Salt  Solutions. 


a" 
u  • 

Gras.  C,II3(NH,)  (COQH). 
per  ] 00  cc.  sal.  sot. 

20 

O.669 

21 

0.658 

20 

0.707 

20 

0.878 

20 

1 .205 

AuttiorUy. 

(  Pfeiffer  and  WUrgler,  1916.) 
(  Pfeiffer  and  Angern,  1934.) 
(Pfeiffer  and  Wiirgler,  1916.) 
n 
» 


GLUTAMIC  ACID  dl  COOH(CHg)  2CH(NH2  ICOOH. 

Solubility  of  dl  Glutamic  Acid  in  Watir. 

(Dalton  and  Schmidt,  1933.) 

The  following  values  were  derived  Iron  a  solubility  equation  based 
v*»rv  careful  determinations  made  at  9  temperatures  between  o 
and  65«.  "he  dHsUy  of  a  a.in  percent  aqueous  solution  ts  t.oosn,. 


Oms.  CgHgO^N  per 
1  100  gms.  HgO 

0  o.855lo.83i> 

5  1.0l8 

10  1.213 

15  1.446 

20  1.722 

25  3.054(2.643> 


30 

35 

40 

45 

50 

55 


Oms.  C5H904N  per 
100  gms.  HgO 

2.447 

2.9l6 

3- 475 

4- 141 

4.934(8.165) 

5.880 


Oms.  CgH904N  per 


100  gms 


h2° 


60 

65 

70 

75 

100 


7.006 

8.350 

9.950 

11.86  (19-9 

28.49 


The  results  in  parentheses  are  by  Dunn,  Ross  and  Reed,  1933- 
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Solobilitt  or  d  Glutamic  Acid  in  Aqubous  Ethyl  Alcohol. 

fDunn  and  Roas,  1936.) 


Wt.  %  CgHgOH 

d.  of 

ftofl .  CgH^O^l 

t° 

In  aqueous 

sat. 

per  100  gms 

solvent 

sol. 

solvent 

0.0 

20.l6 

0.971 

0.0855 

II 

42.59 

0.934 

0.0371 

•1 

67.03 

0.882 

O.O163 

25*0 

20.00 

O.964 

0.292 

II 

42.66 

0.925 

0.131 

It 

67.  fl 

O.867 

0.037 

If 

92.6l 

0.807 

0.0044 

Wt.  *  CgHgOH 

d.  of 

Oms.  CgHg04N 

t° 

In  aqaeous 

sat. 

per  100  gms. 

solvent 

sol. 

solvent 

25 

100 

O.783 

0.0025 

45 

20 

O.960 

0.8ll 

45  •  3 

42.59 

0.912 

0.378 

44-9 

67.ll 

0.854 

O.0885 

45.2 

92.6l 

0.794 

0.0127 

44-9 

100.0 

0.770 

O.OO56 

10  cc.  of  a  cold  aqueous  sat.  solution  of  Mg(C104)g  dissolve  1.25  gro* 
d  Glutamic  Acid.  (Duclaux  and  Durand-Gasselin ,  1938.) 


Solubility  or  d  Glutamic  in  Sbvbral  Solvbnts  at  25^* 

(Perttoff,  1933.) 


Solvent 


Om.  CgHgO^N  per  Om.  Mola.  CgH^N 

lOOcc  sat.  sol.  per  1000  gms.  solvent 


Methyl  Alcohol 
Ethyl  Alcohol 
Acetone 


0.0058 

0.0054 

0.0006 


0.00048 

0.00046 

0.0000025 


GLUTAMIC  ACID  HYDROCHLORIDE  CjHiNH,(COOH)i.HCl. 

Solubility  in  Water.  (Stoitzenberg,  igu.) 

(The  following  results  were  taken  from  the  diagram  given  by  the  author.) 


Gms.  Glutamic  Acid. 

Gms.  GlutarHic  Acid. 

t\ 

HC1  per  100  cc. 

t*. 

HC1  per  100  cc. 

Sat.  Sol. 

Sat.  Sol. 

O 

31-5 

60 

57 

IO 

34-5 

70 

62 

20 

38 

80 

67-5 

30 

42.5 

90 

74 

40 

47 

100 

81 

50 

52 

20 

1 .4  (sol.  sat.  with  HCl)t 

DIGLYCINE  HYDANTOIC  ACID  CKHo0,N.. 

u  9  4  3 

Solubility  of  Diglycinb  Hydantoic  Acid  in  Aqubous  Ethyl  Alcohol  at  250. 

(McMeelcln,  Cohn  and  Weare,  1936.) 


Solvent 


d..of  sat.  sol.  om.  Hols.  CgHg04N3  per  liter 


Water 

80%  c2h,oh 

90%  " 

100%  " 


1.0050 

0.85695 

0.82564 

0.7857 


o .  126 
0.0220 
0.00851 
0.00115 


C5H10 
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AMYLENE  ( l-Pen  tene?  )  CcH,  . 

o  10 


5*0  cc  of  an  aqueous  sat.  solution  of  sodium  salicylate  dissolve 
0.05  cc  of  Amylene  at  about  i8°.  (Traube,  Schoning  and  Weber,  1927.) 

Critical  Temperature  of  Vaporization  of  Mixtures  of 
Amylene  and  Liquid  Carbon  Dioxide. 

( Buchner,  1905-06.) 

The  determinations  were  made  by  the  synthetic  method. 


t°  ( Cri t . ) 

Gms.  C5H10  per  lot)  gms.  mixture 


31 

0 


103 

38 


201 

100 


AMYLENE  (Trimethylethylene)  (CH3)2C:  CHCH,. 

Reciprocal  Solubility  in  Aniline;  Determinations  by  Synthetic  Method. 

(Konowalow,  1903.) 


t8. 

Gms.  Aniline  per  100  Gms. 
Amylene  Layer.  Aniline  Layer. 

t°. 

Gms.  Aniline  per  100  Gms. 
Amylene  Layer.  Aniline  Li 

0 

19-5 

81.5 

10 

28 

73 

2 

I9.7 

80.5 

12 

34 

68 

4 

20-5 

79-5 

13 

38.5 

64.7 

6 

8 

21 .7 
24.2 

78 

75-8 

14 

14-5 

45 

(crit.  temp.)  51.6 

59 

METHYL  n  PROPYL  KETONE  ( 2-Pentanone )  CH3C0(CH2)  2CH3. 

100  gms.-  sat.  sol.  of  Methyl  Propyl  Ketone  in  Water  contain  6.0  gms, 
(CH-) (C-H„)CO  at  approximately  250.  . 

100  gms!  sat.  sol.  of  Water  in  Methyl  Propyl  Ketone  contain  3.6  gms 
H20  at  approximately  25°.  (Park  and  Hofman ,  1932.) 

Solubility  of  Methyl  a  Propyl  Ketonb  and  of  Methyl 
Iso  Propyl  Ketone,  Each  Separately,  in  Water. 

(Oross,  Rlntelen  and  Saylor,  1939.) 


10 

30 

50 


Ora.  Hols,  normal  C5H100 
per  100  gms.  HgO 

0.887 

O.63O 

0.515 


Oms.  iso  C&H100  per 
100  gras.  HgO 

0.813 
0 . 608 
0.594 


DiETHYL  KETONE  (Propione)  (C2H6)2CO. 

Solubility  in  Water.  (Rothmund.  1898.) 

£<>  per  100  Gms. 


t8. 

20 

40 

60 

80 


Gms.  Diethyl  Ketone 
per  100  Gms. 


Aq.  Layer. 

4.60 

3-43 

3.08 

3.20 


Ketone  Layer. 
•  •  • 

97.42 

96.18 

94.92 


IOO 

120 

140 

l6o 


'Aq.  Layer.  Ketone  Layer. 

3.68  93  10 

4.05  90.18 

4.76  87.01. 

6.10  83 . 33 
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c5h , 0o, 


Solubility  of  Dibthyl  Kbtonb  in  Watbr. 

(Gross.  Saylor  and  Gorman,  1933;  Gross.  Rlntelen  and  Saylor.  1939.) 


10 
30 
50 

Results  for  the  partial  vapor  pressures  at  30°  of  Diethyl  ketone  in 
aqueous  solution  less  than  saturated  are  given  by  Saylor,  Stuckey  and 
Gross,  1938. 

Reciprocal  Solubilities  of  Sbvbral  Pbntanols  and  Watbr. 

(Glnnlngs.  Herring  and  Coltrane,  1939.) 


Om.  Mols.  C6H1q0 
per  1000  *ms.  Hg0 


O.781 

0.576 

0.456 


Gms.  C6H1Q0  per 


100  gms. 


Hg0 


6.73 

4.96 

3-93 


Gms.  alcohol  Oms.  Hg0  per 


AlCOhOl: 

,  Formula 

t° 

per  100  gms.  sat. 

100  gms.  sat. 

sol.  In  Hg0 

sol.  in  alcohol 

3  Penten  - 

2  ol 

C6«.0° 

20 

9.46 

12.29 

It 

II 

1! 

25 

8.92 

12.35 

II 

II 

II 

30 

8 . 48 

12.43 

4  Penten  - 

3  ol 

C5Hio° 

20 

8.72 

12.88 

II 

II 

Ull  U 

25 

8.20 

13.12 

II 

II 

II 

30 

7-74 

13.22 

4  Penten  - 

1  ol 

C6Hio° 

20 

5.89 

13-17 

II 

II 

II  U 

25 

5-70 

13.43 

II 

II 

II 

30 

5.56 

13.81 

Reciprocal  Solubilitibs  of  Sbvbral  Cyclic  Ethers  and  Watbr. 

(Bennett  and  Philip,  1928.) 


The  authors  used  a  modification  of  the  method  of  Hill,  1923,  in  which 
the  size  of  the  vessels  were  greatly  reduced  and  a  globule  of  Hg  was 
introduced  to  hasten  the  mixing  of  the  phases. 


Cyclic  Ether 


Penta  methylene  oxide 


(?  Methylene  tetra  methylene  oxideCcH,„0 

"  »  «  ..  6„10 


3  Dimethyl  trimethylene 


Oms.  Ether  per 

Oms.  H„0  per 

Formula 

t° 

100  gms.  sat. 

100  gms.  sat. 

sol.  In  Hg0 

sol.  In  ether 

C5||l0<-) 

0 

13.40 

1.63 

10 

10.70 

2.08 

II 

15 

9.64 

2.27 

II 

20 

8.76 

2.70 

II 

25 

8.02 

3.14 

C6?!0° 

0 

22.10 

9-54 

10 

18.20 

7.72 

15 

16.52 

7.05 

20 

15.05 

6.65 

25 

13.87 

6.08 

^5^10® 

|| 

0 

14.6 

|| 

10 

11.25 

— 

15 

10 . 2 

— 

II 

|| 

20 

9-5 

— 

25 

8.8 

_ 

C5jjl0° 

0 

23.28 

13.96 

II 

10 

19.31 

12.15 

II 

15 

17-71 

11.32 

II 

20 

16.26 

IO.67 

25 

15.04 

10.20 

C5H I  0^2 
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BUTYL  FORMATE  HOOOC^H,,. 

Solubility  op  Butyl  Formate  in  Aqubous  Ethyl  Alcohol  Mixturbs. 

(Pfeiffer,  1898;  Bancroft,  1896.) 


Composition  of  Homogeneous  Mixture 

Composition 

Of  Homogeneous 

Mix  ture 

cc.  hcooc4h9 

cc.  CgHgOH 

CC  HgO  'cc 

.  hoooc4h8 

CC.  CgHgOH 

cc.  HgO  ^ 

3-0 

3-0 

3-45 

3-0 

15-0 

29.65 

3-0 

6.0 

8.83 

3-0 

l8.0 

39.0 

3-0 

9,0 

14-75 

3-0 

21.0 

51.8 

3-0 

12.0 

21.45 

3-0 

24.O 

'  °P 

100  gms. 

HgO  dissolve 

1.0  gm.  Iso  butyl 

formate  at 

22°.  (Traube, ( 1884 

PROPYL  ACETATE  CH3COOC3H7. 


100  cc  HpO  dissolve  1.93  gms.  CH»C00C3H7  at  20°.  (Fuhner,  1924.) 

100  cc  HP0  dissolve  1.7  gm-  CH,C00C3H7  at  220.  (Traube,  1884-  > 

100  cc  H20  dissolve  3.19  gms.  Iso  Propyl  Acetate  at  20  .  (Fuhner,  1924.  > 

Equilibrium  in  the  Systbm  Propyl  Acetate,  Ethyl  Alcohol 
and  Water  at  Room  Temperature. 

(Pfeiffer,  1892;  Bancroft,  1095.) 


Composition  of 

Homogeneous 

Mixtures 

'cc  CHjCOOC^ 

cc  CgHgOH 

cc  HgO  ' 

3-0 

3-0 

4-5 

3*0 

6.0 

IO.48 

3-0 

9.0 

17*80 

3-0 

12.0 

26.OO 

Composition  of 

Homogeneous 

Mixtures 

cc  CHgCOOC^ 

cc  CgHgOH 

CC  HgO 

3-0 

15-0 

35.63 

3.0 

l8.0 

47.50 

3-0 

21 .0 

58.71 

3-0 

24.0 

00 

ETHYL  PROPIONATE  C»H6COOCjH». 

Solubility  in  Water  and  in  Aqueous  Ethyl  Alcohol  Mixtures. 

(Pfeiffer,  1892;  Bancroft,  189s  ) 

,  cc.  H.0  to  Cause  Seoaration  of  a  Second  Phase  in 

cc.  Alcohol  Mixtures  of  the  Given  Amounts  of  Alcohol 

in  Mixture.  and  ,  <*.  Portions  of  Ethyl  Propionate. 


X 

2.32 

6 

6.87 

0 

12.35 

* 

12 

19. !7 

IS 

18 

Oj  k> 
On  ^4 

00  M 
K) 

21 

50.42 

24 

00 

100  grams  H,0  dissolve  1.7  grams  ethyl  propionate  at  22 


(Traube,  1884.) 


Freezing-point  data  for  mixtures 
are  given  by  Timmermans,  1934- 


of  ethyl  propionate  and  ethyl  formate 


METHYL  BUTYRATE  C3H7C00CH. 


o  rv  dissolve  1.7  gms.  C3H7C00CH3  at  22  . 
100  P"5-  ?«?  station  of  methylVutyrate  in  water 
100  gms.  sat.  so  0  (Fuhner,  1924.* 

C_H_C00Cfl-  (-  1-559  g™-*  al  31  * 

3  7  0 


(Traube,  1884*) 
contain  1.792  cc 
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VALERIC  ACID  n  CH3(CH2)»COOH  (n  Propyl  Acetic  Acid). 

When  valeric  acid  is  shaken  with  water  at  i6°,  two  layers  are  formed, 
ioo  gms.  of  the  aqueous  layer  contain  3-4  gms.C WrSnu 
ioo  gms.  of  the  acid  layer  contain  90.4  gms.  CH3(CH2)3LU<JH 


ILieben  and  Rossi,  1871.) 


Distribution  of  Valeric  Acid  between  Benzene  and  95.8%  Sulfuric 

Acid. 

(Gurwitsch,  1914.) 

The  mixtures  were  made  at  o°  and  brought  to  equilibrium  by  shaking  for  5 
minutes  at  180,  and  allowing  to  stand  over  night. 


Gms.  Valeric  Acid  per  100  Gms.  Gms.  Valeric  Acid  per  ioo  Gms. 


Benzene  Layer. 

H,SO,  Layer. 

Benzene  Layer. 

H,SO«  Layer. 

7.60 

46.4 

I 

36.7 

4.78 

44.8 

O.58 

35-2 

3  M 

43-5 

0.29 

32-7 

2.61 

41.4 

0.20 

307 

1 .62 

39-5 

0.04 

26.1 

1 .48 

38.1 

O.OO7 

23.8 

The  coefficient  of  distribution  of  isovaleric  acid  between  benzene  and  water  at 
room  temperature  is,  cone,  in  C»H*  4-  cone,  in  H20  =  2.744.  (King  and  Narracott  1909.) 


VALERIC  ACID  n  CH3(  CH*)3  COOH. 

Distribution  of  Valeric  Acid 

Water  and  Benzene  at  22°. 

(Brown  and  Bury,  1923.) 


Normality  of 
CH,(CHj),C00H  In 


Normality  of 
CH,(CH,),COOH  In 


Between  ; 

Water  and  Chloroform  at  23°. 

(  Smith,  1921,  1922. ) 

Mllllmols. 

011,1011, ),COOH  per  liter  of 


11,0  layer. 

C6Hs  layer 

11,0  layer. 

0cH6  layer. 

IL,0  layer  (C,). 

CtICl,  layer  (C,). 

Cl’ 

O. 1357 

1.848 

o.o383 

O.I91 

0.890 

O.70 

1 .80 

0.1149 

1 . 400 

0.0235 

0.0793 

o.65o 

1.35 

2.08 

o.og^ 

<>•929 

0.0178 

0.048l 

O.9IO 

2.00 

2.20 

0.0610 

0.0479 

0.445 

0.289 

o.oi36 

0 . 0292 

l  .825 

4.625 

2.53 

Distribution  of 

Valeric  Acid 

Between 

Water  and 

Ethyl  Eth 

ER. 

Concentration  In 


Results  at  22°. 

(  Behrens?  1926. ) 

Concentration  In 


Results  at  25°. 
(Smith,  3921,  1922. ) 
Mllllmols.  per  liter  in 


11,0 

layer  (C,l. 

0 . 003  1 5 
0.004 I 3 

0.00507 
0.0067  1 


layer  (0,). 

O.0675 
o . 0907 
O.  I  l45 
0 . 1 52.8 


C,  • 
C, 

21 .4 
21.9 
22.6 
22.8 


11,0 

layer  (C,l. 

o.oioi5 

0.0161 

0.0164 


(C,H5),0 
layer  (0,1. 

0.2358 

0.4025 

o.4i55 


t.* 

23.2 
25.  I 

25.3 


Distribution  of  Valeric 

-Mllllmols.  CH,(CH,),C00H  per  liter. 


H,0 

layer  (C, ). 

0.0775 
0.1125 
o. 1700 
o . 3ooo 
O . 3900 

Water  and 


II. 0 

layer  (C,|. 

C#H,(Clf,),  layer  (C,). 

C, 

c,* 

0 

.6625 

o.3i25 

0.472 

1 

.  i5o 

0.625 

0.543 

I 

.  5oo 

0.925 

0.616 

2 

.  175 

1.575 

0.725 

Acid  at  23°  Between 

(Smith,  1921,  1922.) 

Mllllmols.  CH,(CH,1,C00H  per  liter 


(t-,H5),0 

layer  (C,). 

I .0225 
1.4575 
2 . 2000 
4.3ooo 
5.6700 

Xylene. 


o, 

C,‘ 

I  3. 20 
12.92 
12.95 
14  •  32 
i5.52 


H,0  layer  (C,). 

2. 3o 
5.00 
8 .40 


C»H*(CH,),  layer  (C,). 

I  .70 
5.00 
1 1 .6 


c. 

Cl* 
0.74 
1 .00 
i.38 


c5H,„o2 
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Distribution 

Chloroform 


of  Normal  Valeric  Acid  at  250  Bbtwbbn 

(Smith  and  White,  1929.) 


Benzene 


Water  and: 

Toluene 


Gm.  Mols.  C 

^Hi^gpermer^ 

Gm.  Mols.  C H,„0 

2  per  liter 

On.  Mols.  C_H.-0o  per  liter 

'  HgU  layer 

chci3  layer  x 

'  HgO  layer  < 

layer' 

'  HgO  layer 

CgHgCHg  layer  \ 

0.00228 

0.00664 

0.00150 

0.00144 

0.00132 

0.000979 

0.00321 

0.01055 

0.00454 

0.00706 

0.00195 

O.OO168 

0.00437 

0.01723 

O.OO655 

0.01247 

0.00491 

0.00668 

0.00602 

0.02818 

0 .01041 

O.O2679 

0.00711 

0.01192 

0 .00770 

0.04200 

O.OI44O 

O.O4649 

0.01546 

0.04543 

0.00917 

0.05433 

O.OI981 

0.08254 

0.02160 

0.08075 

0.01040 

0.06900 

O.O2661 

0 . 14079 

O.O2889 

O.1385 

Distribution  of  Valeric  Acid  at  25°  Between  Watbr  and 
Sbvbral  Organic  Solvbnts. 

(Archibald,  1932.) 


Organic  Solvent 


Formula 


Om.  Mols.  C  H  0  per  liter  2 

■  ■  p  _ 

HgO  layer(l) Organic  layer(2)'  1 


Methyl  Ethyl  Ketone 
ter.  Amyl  Alcohol 
Sec.  Butyl  Alcohol 
n  "  " 

n  Amyl  " 
Ethyl  Ether 


CH-COCpHp 

cJ..oi 6 

CH> 

C.H  OH 

C5H110H 

<W2° 


0.03157 

O.32236 

10.211 

0.01197 

0.33074 

27.631 

0.02742 

O.31139 

11.356 

0.01371 

0.31550 

23-012 

0.00883 

O.31288 

35-43 

— 

— 

17.5 

Distribution  of  Valeric  Acid  at  Room  Tbmperaturb 
Between  Water  and  Petroleum  Ether. 

Grossteld,  and  Mlermelster,  1931.) 


t 


0 


25 

II 


II 

3> 

II 

II 

II 


cc  o.in  NaOH  per  25  cc  of: _  J_ 

/HgO  layer(l)  Pet.  Ether  layer(2)'  2 

O.58  0.08  7.25 

I.92  0.82  2.34 

5.86  7.09  O.83 

9.56  18.93  0-50 

13.70  39*05  0.35 


Distribution  of  Normal  Valeric  Acid  and  of  Iso  Valeric 
Acid  Between  Water  and  Olive  Oil  at  25°- 

( Bodansky  and  Meigs,  1932:  Bodansky,  1928.) 


Normal  Valeric  Acid 


03m.  Mol.  CsHlo0, 

?  per  liter 

1 

H20  layer(l)  b: 

11  layer (2)' 

2 

0.0026 

0.0070 

0.371 

0.0058 

0 .0140 

0.415 

0.0137 

0.0350 

0.392 

0.0260 

0.0700 

0.372 

0.0013 

0.0035 

0.371 

O.OO26 

0.0070 

0.371 

0.0055 

0.0140 

0.393 

0.0135 

0.0350 

0.385 

0.0260 

0.0714 

0.365 

Iso. Valeric  Acid 


0 

Gm.  Mol .  1  CRH1fVOj>  Per  liter  1_ 

t 

/  HgO  layer(l) 

Oil  layer  (2) 

^  2 

25 

0.0070 

0.0122 

0.574 

II 

O.O167 

0.0320 

0.522 

II 

0.0320 

0.0688 

O.465 

37.5 

0.0035 

0.0060 

0.583 

II 

0.0071 

0.0122 

0.582 

It 

0.0170 

0.0320 

0.532 

II 

O.O318 

0.0688 

O.465 

II 
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Iso  VALERIC  ACID  (CH,),.CH.CH5  COOH. 

Solubility  op  Iso  Valeric  Acid  in  Aqubous  Solutions 
op  Phosphoric  Acid  at  25°  • 

(Walton  and  Kepfer,  1930.) 


Normal  lty 

Normality  of 

Normality 

Normality  of 

Normality 

Normality  of 

of  aq.  HjPO^ 

dissolved  CgH1002 

of  aq.  HgPO^ 

dissolved  CgH^Og 

of  aq.  HgPO^ 

dissolved  CgH 

0.0 

O.467 

19.43 

0.15 

35-72 

0.15 

7-67 

O.26 

28.39 

0.10 

39.15 

0.21 

13.84 

O.18 

32.16 

0.11 

42.82 

0.39 

Distribution  of  Iso  Valeric  Acid  Between 


Water  and  Chloroform 
at  25°.  (Smith,  1921,  1922.) 


Water  and  Ethyl  Ether 

at  16-17°.  (Behrens,  1926.)  at  25°.  (Smith,  1921,  1922. 


Mlllhnols.  per  liter  In 

Concentration  In 

MllllmoU.  per  liter  In 

11,0 

CIICIj 

c*. 

11,0 

(C,H,),0 

c 

11,0 

|CtHsl,0 

C, 

layer  (C,|. 

layer  (C,). 

C|* 

layer  (Ot). 

layer  iC,l. 

layer  (C,i. 

layer  (0,). 

C»* 

1.239 

I  .  162 

0.94 

o.oo5t 

O.0993 

19.5 

o.25oo 

I  .  875 

7.50 

1.585 

i  .65 

1 .04 

0.0078 

0.1533 

197 

0.4437 

3.275 

7.70 

2.45 

3.35 

2.90 

4-55 

1.182 

1.36 

0.0125 

0.257 

20.5 

0. 575 0 
0.8875 
1.325 

4.5oo 

7.087 

1 1 .00 

7.82 

7.98 

8.32 

Distribution  of  Iso  Valeric  Acid  at 
Water  and  Xylene. 

Milllnioli.  per  liter  In 


25°  Between  :  (Smith,  1921,  1922. 
Acetone  and  Glycerol. 


H,  0  layer  (C,). 

1.875 
2.35 
3.85 
4.275 

5 . 3o 
6 . 1 5 


Xylene  layer  (C,). 
0.600 
O.875 
1.55 
1.925 
2.60 
3 . 1 5 


c  t' 

0.320 

0.372 

o.4o3 

o.45o 

0.490 

0.512 


Mlillmols.  per  liter  In 

Aceione  layer  (A). 

Glycerol  layer  (G) 

g‘ 

4.75 

0.1125 

42.3 

5.  i5 

0. 1375 

37.4 

10. 3o 

0. 3oo 

34.4 

23.00 

0 . 5oo 

46.0 

•ISO  VALERIC  ACID 

Distribution  of  Iso  Valbbic  Acid  at  250  B.twb.h  Watm  and; 

(anlth  and  White,  1929.) 


Chloroform 

6m.  Mols.  iso  CcH 


Benzene 


Toluene 


0.00147 

0.00276 

0.00403 

0.00596 

0.00771 

0.00989 

0.01213 

0.01538 


0.00247 

0.00627 

0.01059 

0.01964 

0.02769 

0.04231 

0.06188 

0.09142 


0.00510 

0.00641 

0.00808 

0.01214 

0.01404 

0.01644 

0.01915 

0.02231 


0.00526 
0.00747 
0 .01082 
0.02154 
0.02771 
0.03229 
0 .04805 
0.06254 


0.00555 

0.00699 

0.00874 

0.01086 

0.01307 

0.01777 

0.02100 

0.02418 


0 .00492 
0.00688 
0 .01016 
0.01482 
0.02061 
0.03494 
0.04620 
0.06067 


C5H I 0°2 
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Distribution  op  Iso  Valbric  Acid  Bbtvbbn  Watih  ahd  Bbnzbnb 

at  Sbvbral  Tbmpkraturbs. 

( Bek.touro*r,  l»3ea.) 

Results  at  o°  Results  at  25°  Results  at  6o° 


On.  Hols. 

per 

130  C6H100 
liter 

2 

1 

Om.  Mols. 

per 

130  C6H10 
■  liter 

°2 

1 

Om.  Mols. 

per 

130  C6^10°2 
liter 

1 

'  HgO 

layer( l) 

CflHfl 

layer(2) 

'  2 

'  h2o 

layer( l ) 

ceH<) 

layer(2) 

2 

HgO 

layer(l) 

layer(2) 

2 

0.0104 

0.0132 

0.788 

0.0120 

0.0212 

0.566 

0.0134 

0.0268 

0.500 

0.0170 

0.0322 

0.528 

0.0245 

0.0754 

0.323 

0.0211 

O.O483 

0.437 

0.0293 

0 .0889 

0.337 

0.0401 

O.1895 

0.212 

0.0446 

O.2561 

0.174 

0.0587 

0.3217 

0.182 

0 .0669 

0.4794 

0.140 

0.0647 

O.4683 

O.I38 

0.1072 

1.0031 

0.107 

0.08l8 

0.7136 

0.115 

0.1041 

1.0704 

0.087 

0.1419 

1.5614 

0.091 

0.1078 

1.1707 

0.092 

0.1226 

1.2153 

0.101 

O.1672 

1  .8955 

O.0883 

0.1226 

1.5387 

0.0797 

0.1561 

2.1073 

0.0745 

0.2007 

2.8321 

0.0709 

0. 1784 

2.6983 

0.066l 

0.1782 

2.5756 

O.0692 

0.2453 

3*8244 

O.8641 

0.2341 

3.9136 

0.0598 

0.2006 

3*0997 

0.0647 

0.3456 

5*5750 

0.0622 

0.2787 

5.3631 

0.0520 

O.3285 

5.7183 

0.0574 

0 .4460 

7.0802 

0.0630 

0.3010 

5*7534 

0.0523 

0.4460 

6 . 8684 

O.0649 

0.5575 

8.3625 

O.0667 

0.4125 

7.2252 

0.0571 

O.4683 

77.2921 

O.0642 

Similar  results  are  also  given  for  40°. 


Distribution  op  Iso  Valbric  Acid  at  250  Bbtvbbn  Watbr  and: 

(KolOSSOWSKy ,  Kullkow  A  Bekturow,  1934;  1935.) 

Chloroform  Carbon  Tetra  Chloride 


On.  Mols.  iso 

CRH.m°2  per  11  Mr 

1 

Oto.  Mols.  iso 

C,H,nOp  Per  liter 

1 

'HgO  layer(l) 

-Ctkl3  layers 

2 

'HgO  layer(l) 

CCl^  layer (2)' 

0.0023 

0.0039 

0.0059 

0.0120 

0.024 

0.050 

0.105 

0.150 

0.202 

0.247 

0.0044 

0.0100 

0.0190 

0.060 

0.236 

0.795 

2.306 

3*805 

5*040 

5*425 

0.523 

0.390 

0.310 

0.200 

0. 102 
O.063 
0.045 
0.039 
0.041 
0.0455 

0.00250 

0.00499 

0.00898 

0.0140 

0.0297 

0.0529 

0.117 

0.204 

0.347 

0.412 

O.428 

0 .00122 
O.OO38 

0.01104 

0.0273 

0.1076 

0.340 

1.395 

3.288 

6.399 

6.946 

7 . 100 

2.05 

1.30 

0.813 

0.513 

0.276 

0.156 
0.084 
O.062 
0.054 
0.059< 1  * 
o.o6o( ll 

the  aqueous  phase  is  the  lower. 


(1)  In  these  cases 
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ISO  VALERIC  ACID 


Distribution  of  Iso  Vaxbric 


(Kolossowsky 

,  Kul  IK  cm  a  Bekturow, 

1934!  1935 

Iso  Butyl  Alcohol 

Ora.  Mols.  iso 

cA»°e  per 

1 

#HgO  layer(l) 

Iso  C^oH  layer™1 

2 

O.OOl6 

0.020 

0.080 

0.0040 

0.052 

0.077 

0.0197 

0.415 

0.047 

0.0309 

0.712 

0.043 

0.0513 

1.008 

0.051 

0.1008 

1.399 

0.072 

O.166 

2.  130 

0.078 

0.213 

3.012 

0.071 

0.273 

3.866 

0.071 

O.308 

4-554 

0.068 

0.379 

6.037 

O.063 

Nitro  Benzene 

On.  Mols.  iso  P«r  liter 

1 

/Hg0  layer(l) 

CgHgNOg  layer(2)\ 

2 

0.0078 

0.0109 

0.7l6 

O.O156 

0.0285 

0.547 

O.O281 

O.0628 

0.447 

0.0431 

0.1260 

0.342 

O.O929 

O.383O 

0.243 

O.183 

I.466 

0.125 

0.243 

2.764 

0.088 

0.314 

4.895 

O.064 

0.398 

6.921 

0.057 

0.452 

7.759 

0.058 

Ethyl  Bromide 

cm.  Mols.  iso 

C6ll002  «"r  llter 

1 

^ilgO  layer(l) 

CgRgBr  layer(2)\ 

2 

0.0276 

0.0540 

0.51 

0.0351 

O.II30 

0.31 

0.0879 

0.6193 

O.I4 

0.1004 

1.2738 

0.079 

0.1242 

I.8637 

O.067 

O.1801 

3.1501 

0.057 

0.2071 

3.5140 

O.O59 

O.2887 

5.7667 

0.050 

(i)  In  these  cases  the  aqueous  laye 


at  25°  Bbtwbbn  Water  and: 


Kolossowsky 

,  Bekturow  A  Kullkow, 

1935.) 

Iso  Amyl  Alcohol 

On.  Mols. 

iso  CRHinOg  per  liter 

1 

T  HgO  layer (1 

j  iso  C5Hu0H  layer(S5)»  u 

0.0010 

0.0100 

0.100 

0.0015 

0.0260 

0.057 

0.0032 

0.0700 

0.046 

0.0082 

0.208 

0.038 

0.020 

0.530 

0.038 

0.045 

1 . 104 

0.041 

0.079 

1.820 

0.043 

0.125 

2.611 

0.048 

0.219 

4.205 

0.052 

0.301 

5.436 

0.055 

0.039 

7.320 

0.060 

Xylene 

Ora.  Mols. 

180  CRH1flOp  per  liter 

1 

/Hz0  layer(l)  CgH^CHgJg  layer(2)N  2 

0.0080 

0.0082 

0.975 

0.0158 

O.O263 

0.600 

0.028 

0.070 

0.400 

0.049 

0.200 

0.245 

0.094 

0.693 

0.137 

0.167 

2.338 

0.071 

O.238 

4.431 

0.054 

O.332 

5.775 

0.057 

0.376 

6.465 

0.058 

0.452 

7.759 

0.058 

Ortho  Nitro  Toluene 

On.  Mola. 

Iso  CRH1flOp  per  liter 

1 

HgO  layer(l) 

2 CflH4 (N0g)CH3  layer(8)'  2 

O.OI56 

0.0225 

0.693 

0.0241 

O.O418 

0.577 

O.0827 

O.3038 

0.272 

0.1253 

0.668 

0.188 

O.226 

2.130 

0.106 

O.316 

4-545 

0.0695 

0.413 

6.621 

0.0597(1 ) 

0 . 488 

8.026 

o.o6o8( 1 ) 

is  the  lower. 
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ISO  VALERIC  ACID 


Distribution  of  Iso  Valeric  Acid  at  25°  Between  Water  and  Toluene 

(KolossowsEl  and  Ponomarewa ,  1934,  1934a.) 


Om.  Equlv.  iso 

Cj-H.^Op  per  liter 

1 

Gm.  Equlv. 

Iso  C^h^O,  per  liter 

1 

HgO  layer(l) 

c£h5CH3  layer (2)' 

2 

'  HgO  layer(l)  C0h|!Ch3  layer(2) 

~z~ 

0 . 0040 

0.0030 

1-330 

0.097 

O.903 

0. 107 

0.00543 

0.00458 

1  .  l86 

O.124 

1.376 

0.090 

0.00825 

0.01173 

0.705 

0.145 

1.855 

0.078 

O.O1644 

0.03356 

0.490 

O.164 

2.336 

0.070 

O.O2663 

0.07337 

O.363 

O.183 

2.817 

0.065 

O.O481 

0.2519 

0.191 

0 . 205 

4.  735 

0.056 

O.064I 

0.4359 

0.147 

0.352 

6.648 

0.053 

0.0778 

0 . 6222 

0.125 

0.493 

8.507 

0.058 

Distribution  of 

Iso  Valeric 

Acid  at  Room  Temperature 

Between  Water  and  Petroleum  Ether. 

(Orossfeld  and  Mlermelster,  1931.) 

CC 

0.1  Q  NaOH  per 

25  cc 

1 

'  HgO  layer( 1) 

Pet. 

Ether  layer(2) ' 

2 

1.00 

0 . 14 

7-14 

5.80 

4.30 

1-35 

9-50 

12.85 

0.74 

15.00 

32.10 

0.47 

20.70 

60.45 

0.34 

Distribution  of  Iso  Valeric  Acid  at  250  Between  Glycerol  and: 

(KolosaowsK.1  ,and  Kulllcow,  1935a.) 


Chloroform 


Nitro  Benzene 


Toluene 


Qm.  Mol.  iso  c5H100g 

per  liter  1 


C3H5(0H)3 

layer(l) 

CHClg 

layer(2) 

'  2 

0.0091 

0.0206 

0.442 

0.0171 

0.0440 

0.389 

0.0372 

0 . 1412 

O.263 

0.06l2 

0.3178 

0.193 

0. 1201 

0.8357 

0.145 

0.2060 

1.7243 

0.119 

0.3531 

3.0249 

0.117 

0.506l 

4.H95 

0.123(1 

O.9063 

5.5613 

0. 163* 1 

Gm.  Mol.  iso  CgHjpOg 

per  liter 

_ — ^ _ 

1 

<W0H)3 

C0H5NO2 

'  2 

layer(l) 

layer(2) 

0.0153 

0.0108 

1 . 42 

O.O261 

0.0245 

1.065 

0.0725 

0 . 1036 

0.702 

0.2014 

0.4732 

O.426 

0.3013 

O.9216 

0.327 

O.5061 

2. 1010 

0.241 

0.7533 

3.8194 

0.197 

0.8945 

4.3784 

0.204 

1.5183 

5.6908 

O.267 

Om.  Mol.  Iso 


per  : 

Liter 

1 

W0H)3 

wV 

2 

layer(l) 

layer (2) 

0.0301 

0.0398 

0.756 

O.O424 

0.1157 

O.366 

0.0782 

O.2884 

0.271 

0.1138 

0 . 4849 

0.235 

0.2119 

1 . 2076 

0.175 

0.3496 

2.6636 

0.131 

0.6627 

5.1317 

0.129 

0.9569 

6.4500 

00 

H 

O 

1.3300 

7.0032 

0.190 

(1)  The  glycerine  layer  is  the  lower. 

Freezing-point  data  are  given  by  Timmermans,  1934  for 


Formal  valeric  acid  +  Iso  valeric  acid 
n  it  ''  +  Propionic  acid 

Iso  "  "  +  " 

n  ii  "  ♦  Iso  Butyric  acid 
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d GLUTAMINE  C3H6(NH2) (CONHglCOOH. 

Solubility  in  Watbh  and  in  Ethyl  Alcohol. 

(McMeekln,  Cohn  and  Weare,  1936.) 


Solvent 


d.  of  sat.  sol.  Ora.  Mols.  CgHjgOjN  per  Hter 


Water  1.0124  0.291 

Ethyl  alcohol  0.7851  0.0000315 


Mono-,  Di-,  and  Tri  ACETIN  C,H,(0H)2(0C2H,0),  C,Hs(0Hj(0C2H30)2)  and 
CsH*(0C2H,0),.  ,  ,  .  .  ..  . 

The  partition  coefficients  of  these  three  compounds  between  olive  oil  and 
water  are  given  by  Baum  (1899)  and  Meyer  (1901*  I9°9)>  as  0.06,  0./3,  and  0.3 
respectively. 


BROMO  PENTANE  C&HnBr. 

Freezing-point  data  for  mixtures  of  2-  Bromo  and  3-  Bromo  Pentane  are 
are  given  by  Lauer  and  Stodola,  1934. 


PIPERIDINE  CHg  <  (CH2.CH2)g>  NH. 

Freezing-points  of  Miitures  of  Piperidine  and  Water. 

( Ewert,  1937.) 


,0 

Mol.  Percent 

Sol  id 

0  Mol.  Percent 

Solid 

t 

CSH11N  ln  Dllxture 

Phase 

CgHijN  ln  mixture 

Phase 

-  4.6 

8.4 

Ice 

-13.3  57.8  2 

C6HnN. 

-22.8 

26.9 

fl 

-12  m.pt.  (166.0 

-31.9 

Eutec.  33.0 

"  +2C,HnN.H?0 
2  C5Hns\o 

-13.6  78.4 

tl 

-27.3 

35-8 

-16.4  tr.pt. 82 

"  ->c. 

-19-2 

47-9 

ft 

-13-2  86.1 

c6D,.n' 

-15-3 

53-5 

If 

-10.0  100.0 

(1)  with  decomposition. 


Equilibrium  in  the  System  Piperidine,  Aniline  and  Water. 

(Oustl-Katchklntzev  and  Mertzllne,  1936.) 


Results  at  o° 


Results  at  50° 


r 


Gros,  per  100  gms.  homogeneous  mixture 


C5HUN 

12.2 

16.5 

22.7 

24.7 
26 . 4 

26.8 


4.6 

8.7 
18.2 
23.7 
30.2 

36.9 


83.2 
74-8 
59.1 

51  •  6 

43-4 

36.3 


Oms.  per  100  gms.  homogeneous  mixture 

#csHnN  CjTnhI  h/o  \ 


C6H5NH2 


V 


8.0 

17.8 

23.5 

25.9 

28.1 

28.8 

16.5 


4.8 

<N 

00 

11.2 

71.0 

l8.0 

58.5 

23.3 

50.8 

29.5 

42.4 

35.8 

35.4 

68.1 

15.4 

The  authors  also  give  results  for  the  quarternar 

and  Water  at  o»,  20°  aSd  50“  and 
Pyridine,  Acetic  Acid  and  Water  at  0° 


systems  Piperidine 
for  Piperidine, 
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Equilibrium  in  the  System  Piperidine,  Phenol  and  Water. 

(Mertzllne,  1937.) 


t°  of  Oms.  per  100  gms . 

clouding  homogeneous  mixture 


lower 

upper 

C5HUN 

HgO 

ceH50H 

— 

135 

10 

49.6 

40.4 

— 

157 

10 

71-3 

18.7 

— 

115.6 

10 

35-1 

54.9 

— 

72.8 

10 

20.7 

69.3 

69 

124.6 

10 

85.4 

4.6 

26.4 

146.8 

10 

83.O 

7.0 

— 

155.0 

10 

80.0 

10.0 

34.5 

— 

10 

14.0 

76.0 

— 

4’ 5 

20 

11.0 

69.0 

— 

109.4 

20 

20 

60.0 

— 

146.8 

20 

34-8 

45-2 

58.5 

156.6 

20 

70.0 

10.0 

of 


lower 


upper 


— 

163.5 

— 

159.5 

— 

126.4 

47-4 

161.5 

69.4 

155.4 

88.6 

145.5 

— 

50 

53-7 

147.9 

92.8 

142.9 

45-6 

113.8 

43-2 

136.3 

50.2 

98.0 

Oms.  per  100  gms. 
homogeneous  mixture 


C0H5OH  ' 


25 


CBH11N 

20 

30 

30 

30 

30 

30 

30 

40 

40 

40 

40 

40 


HgO 

55 

36.6. 

19.9 

50.1 

54-8 

58.0 

9.0 

30.0 

42.0 

18.0 

23.0 

16.0 


33-4 

50.1 
19.9 

15.2 
12.0 
61.0 
30.0 
18.0 
42.0 
37.0 
44.0 


The  system  possesses  an  upper  ternary  critical  solution  point. 

Distribution  oe  Piperidine  at  25°  Between  :  (Smith,  1921, 1932.) 


Water  and  Chloroform.  Water  and  Ether. 


Water  and  Xylene. 


Mtllimols.  C5HuN 
per  liter 


H,0 

CHC1, 

C, 

layer  (C,). 

layer  (C,). 

c»' 

0 . 4oo 

0.800 

2.00 

0.643 

i  .-556 

2.4'2 

I  .200 

3.625 

3.02 

1  -  725 

6 . 225 

3.6l 

Mllllmols.  C6HuN 
per  liter 


11,0 

(CsH5)sO 

c* 

layer  (C,). 

layer  '€*). 

Of' 

I  .  10 

1.675 

0.657 

2.60 

3.80 

o.685 

4.85 

6.70 

0.724 

8.60 

1 1 . 3o 

0,760 

14.10 

17.85 

0.790 

Mllllmols 

c5h„n 

per 

liter 

H*0 

Xylene 

C, 

layer  (C,). 

layer  (Ca), 

C,' 

I  .25 

0.45 

o.36o 

1.85 

0.75 

0.406 

2.85 

i  .3o 

0.456 

3.725 

1.975 

o.53 

7 .00 

4.00 

0.57 

Acetone  apd  Glycerol. 


Mllllmols.  C6H„N  per  liter 


Acetone 

Glycero 

A 

lfiiytr  (A). 

layer  (G). 

g' 

0.225 

i .3i25 

0. 144 

0.725 

2.85 

0.254 

0.85 

3.25 

0.262 

1 . 875 

5.45 

0.344 

2.375 

6 . 775 

0. 35o 

Mllllmols.  CSH„N  per  liter 


Acetone 

Glycerol 

A 

layer  (A). 

layer  (G). 

g' 

4.0 

9-95 

0.402 

4.925 

12.00 

0.41 

7.8 

17.35 

0.45 

lo.6 

23.4 

0.453 

16.0 

33.3 

o.48 

Distribution  of  Piperidine  Between  Water  and  Benzene  at  Ord.  Temp. 

(Oeorglevlcs,  1915.) 


Gms.  Piperidine  per: 


25  cc.  HjO  Layer. 

0.1573 

O.256 

O.409 

O.674 


■  1  "  "  — h 

75  cc.  C,H,  Layer. 

O.4127 
O.674 
I  .088 
I.746 


Freezing-point  data  are  given  for  the 


Gms.  Piperidine  per: 

25  cc.  HjO  Layer.  75  cc.  C«H,  Layer. 

O.89I  2.339 

1.299  3-589 

i. 712  4789 


following  mixtures. 


Piperidine  +  Acetic  Acid 

"  +  o  Cresol 

"  ♦  Guaicol 

••  +  Cyclohexane 


(Puschin  and  Rikovsky,  1932a.) 

(Puschin  and  Sladovic,  1928.) 

(Puschin  and  Rikovski,  1937.) 

(Mascarelli  and  Constantino,  1909.  1910.) 
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PIPERIDINE  HYDROCHLORIDE  CH2<(CH2.CH2)2>  NH.HC1. 

Solubility  in  Several  Solvents.  (Freundiich  and  Richards,  1912.) 


Solvent. 

t°. 

Mols.  Piperidine 
HC1  per  Liter. 

Water 

0 

4.87 

<< 

25 

5  19 

Tetrachlor  Ethane  (sat.  with  H20) 

0 

0.13 

u  ((  << 

25 

0.29 

Nitrobenzene 

25 

000543 

Benzene 

25 

0.00102 

MethylPIPERIDINES  2-,  3-,  4-,  n  Methyl,  etc. 

Data  for  the  reciprocal  solubility  of  2-methylpiperidine  and  water,  3-methyl- 
piperidine  and  water,  4-methylpiperidine  and  water,  nitrosopiperidine  and  water 
and  for  n-methylpiperidine  and  water,  determined  by  the  synthetic  (sealed  tube) 
method  of  Alexeieff,  are  given  by  Flaschner  and  MacEwan  (1908)  and  by  Flasch- 
ner  (1909)  and  (1908).  Similar  data  for  n-etbylpiperidine  and  water  and  for  n- 
propylpiperidine  and  water  are'  given  by  Flaschner  (1908). 

VALERAMIDES 


Distribution  of  Valeramides  between  Water  and  Olive  Oil  at  150. 

(Harrass,  1903.) 

Gms.  Cmpd.  per  Ratio 


Amide. 

Formula. 

per  100  cc. 

Conc.^i 

Water 

Layer. 

Olive  Oil 
Layer. 

Conc-H2o 

Valeramide 

CH3(CH2)3CONH2 

0.769 

O.24I 

0-3I3 

Valerethylamide 

CH3(CH2)3CONH(C2Hs) 

1 .029 

0.261 

O.254 

V  alerdiethylamide 

CH3(CH2)3CON(C2H5)2 

0.231 

1-339 

5-797 

V  alerdimethy  lamide 

CH3(CH2)3CON(CH3)2 

O.QII 

°-379 

0.416 

Lactdiethylamide 

CHsCHOHCON  (C2Hfi)2 

I.256 

0.194 

0-154 

a  AMINO  VALERIC 

ACID  CH3CH2CH2CH(NH2)C00H. 

Distribution  op  a  Amino  Valbric  Acid  Bbtwbbn 
Watbr  and  Normal  Butyric  Acid  at  25° 

(England,  Albert,  and  Cohn,  1936.) 


0m.  Hols.  cRH110?N^per  liter 

layer(l)  Butyl  alcohol  layer(2)' 


0.022 

0.128 

0.270 


0.0023 
0.0153 
0. 302 


BETAINE  (Trimethyl  glycocoll)  C&Hu02N.H20. 


2 

~r 

0.105 

0.120 

0.112 


Solubility  of  Anhydrous  Betaine  in  Water  and  Alcohols. 

(Stoltzenberg,  1914.) 


t°. 

r'  Gms. 

CiHuOiN  per 

too  Gms. 

HjO. 

CH3OH. 

CjHsOH. 

t°. 

—  10 

134 

38 

5 

50 

0 

140 

43 

6 

60 

+  10 

147 

49 

7 

70 

20 

157 

54 

8-5 

80 

30 

l68 

60 

11 

OO 

40 

182 

65 

13 

IOO 

Gms.  QHnOiN  per  too  Gms. 

qh5oh: 

l6 


HjO. 

197 

215 

236 

259 

286 

328 


CHjOH. 

70 

75 

80 


18.5 

22 

25 


c5h , ,o2 
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BETAINE  SALTS. 


Solubility  of  Each,  Separately,  in  Water. 

(Stoltzenberg,  1914.) 


Grams  per  100  Grams  H2O. 

t°. 

CiHuOjN. 

C6Hu02N. 

CsHuCfeN. 

CsHnOjN. 

C&H11O2N. 

CtHnOjN. 

CsHnOjN.' 

HC1. 

HBr. 

HI. 

H2S0«.H20. 

H3PO4. 

HMnCV 

HAuCh. 

— 10 

38 

28 

35 

67 

35 

1  -5 

i-3 

0 

44 

39 

66 

86 

45 

1-75 

i-5 

+  10 

52 

52 

98 

107 

58 

2-5 

2 

20 

60 

6S 

130 

132 

73 

i 

3 

30 

70 

79 

162 

164 

9i 

9 

4-5 

40 

81 

94 

198 

203 

112 

16 

6 

50 

93 

no 

231 

250 

135 

30 

8 

60 

106 

127 

269 

306 

160 

(55°)  48 

“•5 

70 

120 

144 

304 

.  .  • 

190 

.  .  . 

15 

80 

135 

162 

(75°)  321 

•  •  • 

223 

.  .  . 

18 

90 

I5i 

183 

•  .  . 

. . . 

•  •  • 

23 

IOO 

169 

206 

. . . 

.  .  . 

Data  are  also  given  by  Stoltzenberg  for  the  following  basic  salts  of  betaine 
(C6Hii02N)2HC1.H20,  (C6Hn02N)2.HBr,  (C6Hu02N)2HI,  (C6Hn02N)2H2S04  and 
(C6Hn02N)2HAuCl4.H20. 


dl  VALINE  (CH3)2CHCH(NH2)C00H. 


Solubility  of  dl  Valinb  in  Water. 

(Dalton  and  Schmidt,  1933.) 


The  following  values  were  derived  from  a  solubility  equation  based 
upon  52  very  careful  determinations  made  at  15  temperatures  between  o° 
and  8o°.  Density  determinations  upon  dilute  aqueous  valine  solutions 
are  also  given.  The  d26  of  a  7.4  percent  solution  is  1.01387. 


0  ms .  CgH1 jOgN 

1  per  100  gms.  HgO 

0  5.96(7.011) 

5  6.13 

10  6.33 

15  6.56 

20  6.8l 

25  7.09(7.441) 


.0 

Gms.  OgH^OgN 

t 

per  100  gms.  HgO 

30 

7.42 

35 

7.77 

40 

8.17 

45 

8.6l 

50 

9.11(9. 424 

55 

9.67 

Oms.  CgHj jOgN 

t 

per  100  gms.  HgO 

60 

10. 28 

65 

10.97 

70 

11.74 

75 

12.6l( 13.31 

100 

18.81(20.0) 

The  results  in  parentheses  are  by  Dunn,  Ross  and  Read,  1933 


Solubility  of  dl  Valine  in  Aqubous  Solutions  of  Ethyl  Alcohol 

(Dunn  and  Ross,  1938.) 


t° 

Wt.  %  CgHgOH 
In  aq.  solvent 

d.  of 

sat.  sol. 

Oms.  CgHuOgN  per 
100  gms-  solvent 

0 

20.32 

0.975 

2.  10 

0.769 

M 

42.52 

0.942 

ft 

66.94 

O.881 

O.269 

II 

92.61 

0.819 

0.0277 

II 

100.0 

0.797 

0.0136 

25 

20 . 62 

0.971 

3-30 

II 

43.36 

0.924 

1.53 

II 

67.ll 

0.870 

0.57 

fl 

92.6l 

0 

05 

O 

0.0569 

Wt.  %  C-1L0H  d-  of  Oms.  C5Hn02Nper 

c°  in  aq.  solvent  sat.  sol.  100  gms .  solvent 


45 

20.00 

0.966 

5.10 

11 

42.66 

0.918 

2.74 

n 

67.11 

0.857 

0.999 

it 

92.61 

0.795 

0.0979 

65 

20.0 

0.962 

7.44 

11 

42.52 

0.905 

4-49 

11 

66.94 

0.841 

1.62 

11 

92.54 

0.782 

O.167 
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Solubility  of  dl  Valinb  and  of  d  Valine,  Each  Separately, 
in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25  • 

{Cohn,  McMeeKin,  Edsall  and  Weare,  1834.) 


Results  for  H  Valine 


Results  for  £  Valine 


Vol .  %  CgHgOH 

d.  of 

Gm.  Mol.  c6Hu°2N 

in  aq.  solvent 

sat.  sol. 

par  liter  3at.  sol. 

0.0  =  Hp0 

1.0120 

0 . 571 ( =  66.9  gm 

20.0 

O.9814 

O.318 

40.0 

0.9512 

O.167 

60.0 

0.9092 

0.086 

80 

0.8575 

0.028 

90 

O.8256 

0.00922 

100 

0.7851 

0.00128 

o.o 

20.0 

20.0 

6o.o 

8o 


H2° 


d.  of 

Om.  Mol.C5Hn0gU 

sat.  sol. 

per  liter  sat.  sol. 

I.OI48 

0.706l(=82.63 

0.9853 

0.409  gm.) 

0.9528 

0.231 

0.9100 

0.123 

O.8565 

0.0373 

Distribution  of  Valinb  Betwbbn  Water  and 
Normal  Butyl  Alcohol  at  25°. 

(Bigland,  Albert  and  Cohn,  1934.) 


Gm.  Mols.  per  liter  2 

^  HgO  layer( 1)  Butyl  ale.  layer(2)N  1 

0.054  O.OO38  0.0722 

0.268  0.0193  0.0722 

0.271  0.0206  0.0762 


100  cc  Butyric  Acid  dissolve  0.056  gm.  Valine  at  180. 

(v.  Przylecki  and  Kasprzvk-Czaykowska,  1938.) 
METHIONINE  dl  CH3SCH2CHgCH<  NHg )COOH . 

Solubility  of  Methionine  in  Water. 

(Dalton  and  Schmidt,  1935.) 


The  following  results  were  calculated  from  a  solubility  equation  based 
upon  36  very  careful  determinations  made  at  9  temperatures  between  o°  and 
62°.  The  densities  of  several  solutions  are  given.  The  density  of  a 
3.337  percent  solution  at  25°  is  1.00678. 


to  Gnls-  C6H11°2NS 
per  100  gms.  Hg0 

0  1.818 

5  2.064 

10  2.340 

15  2.650 

20  2.995 

25  3.38l 

100  cc  Acetic  Acid 


ETHYL  URETHAN 


0  Gms.  Cgl^jOgNS 

per  100  gms.  HgO 

30  3.812 

35  4.290 

40  4.824 

95  5.415 

50  6.070 

55  6.795 


t° 

Oms .  CgHnOgNS 
per  100  gms.  HgC 

60 

7.545 

65 

8.478 

70 

9-452 

75 

IO.52 

100 

17.60 

at  180. 


dissolve 


CgH6NH.C00CgH5. 


1.75  gms.  Methionine 

(V.  Przylechi  and  Kasprzyk-Czaykowska,  1938 


100  gms. 


HgO  dissolve  72.31 


gms.  C6Hn02N  atgi5.5°. 


(Fiihner,  1924.) 
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PENTANE  CH,(CHs)jCH3. 

ioo  cc.  sat.  sol.  of  pentane  in  water  contain  0.06  c<y.  CH,  (CH4)S  CHS  at  16° 

( Fubner,  1924.  ) 

Data  for  the  solubility  of  pentane  in  liquid  carbon  dioxide,  determined  by  the 
synthetic  method,  are  given  by  Buchner  (1906). 

Isopentane  (ch»),ch.ch2chs. 

Reciprocal  Solubility  of  Isopentane  and  Phenol.  (Campetti  and  Del  Grosso,  1913.) 


Gms.  Phenol  per  100  Gms. 


<•  .  ■> 
Isopentane  Rich  Phenol  Rich 
Layer.  Layer. 


4-5  87 

7  83.5 

1 1 . 5  80 

18  75-5 

20.5  68 

40  58 


20 

30 

40 

50 

60 


65 


66  crit.  temp. 


F.-pt.  data  for  mixtures  of  hexachloro-a-keto  y-i?-pentene,  CsClgO,  4*  penta 
chloromonobromo  a-keto  y-R  pentene,  C5CUBrO,  are  given  by  Kiister  (1890,  1891). 

The  critical  solution  temperature  of  mixtures  of  pentane  and  Sulfur 
Dioxide  is  at  2.00  and  there  is  approximately  75  Mol.  percent  S02 
present,  (Leslie,  1934. > 

The  critical  solution  temperature  of  mixtures  of  iso  pentane  and  q 
nitro  toluene  is  8.65°.  That  of  mixtures  of  iso  pentane  and  m  nitro 
toluene  is  7.05°*  ( Hennant-Roland,  1933«) 


HYDROCARBONS. 
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Freezing-point  data  are  given  for  mixtures  of. 

Pentane  ♦  Iso  pentane  (Ormandy  &  Craven,  1921;  Saphir,  1929.* 

"  Methyl  cyclohexane  (Timmermans,  1934-1 

Iso  pentane  ♦  CS„  (Saphir,  1929.) 

"  +  Acetone 

"  +  Ethyl  Ether  " 

"  ♦  Ethyl  bromide  " 

"  ♦  Hexane  (Timmermans,  1934-1 

"  ♦  Nitro  benzene  (  "  1910,  1911- ( 

AMYL  ALCOHOL  C*HnOH. 

SOLUHILITY  OF  AMYL  ALCOHOL  IN  WATER  AT  22°. 

(Herz  —  Ber.  31,  2671,  ’p8.) 

100  cc.  water  dissolve  3.284  cc.  amyl  alcohol.  Sp.  Gr.  of  solu¬ 
tion  «=  0.9949.  Volume  =  102.99  cc.  . 

100  cc.  amyl  alcohol  dissolve  2.214  cc.  water.  Sp.  Gr.  of  solu¬ 

tion  =  0.8248,  Volume  =  101.28  cc. 

Sp.  Gr.  of  H20  at  220  =  0.9980;  Sp.  Gr.  of  amyl  alcohol  at  22°=  0.8133. 

100  gms.  sat.  solution  of  normal  amyl  alcohol  in  water  contain  2.208 
gm.  CeH. jOH  at  25°.  iButler,  Thomson  and  Maclennen,  1933.) 

ioo"gms.  Hg0  dissolve  5.2  gm.  Amyl  Alcohol  at  20°.  (Smith,  1932.) 


Solubility  of  Amyl  Alcohol  in  Water  and  in  Aqueous  Solutions  of 

Ethyl  and  Methyl  Alcohols. 

(Fontein,  1910.) 


In  Water. 

Gms.  C,HnOH  per 


100  Gms. 

H,0 

Layer. 

c,H„ort 

Layer. 

o-5 

4 

.  .  . 

15-5 

2.6 

90.7 

20 

2.6 

90.6 

40 

2 . 1 

89 -5 

6o 

2 

88 

8o 

2-5 

86 

IOO 

3 

83.8 

120 

3-8 

80.8 

140 

5 

76.4 

160 

7-3 

70 

170 

9-3 

65.1 

180 

13-5 

57  3 

187.5 

(crit.  temp.) 

*  Of  33.55  P 

In  Aq.  Ethyl  Alcohol. 

Gms.  CkH„OH  per 


t#. 

IOO 

Gms. 

C*Hk0H  +  H,0  CrHuOH 
Layer.  Layer. 

4-5 

16.2 

•  •  • 

20 

20.8 

•  •  • 

40 

26.7 

•  •  • 

60 

33 

•  •  • 

67.8 

.  .  • 

24.4 

70 

36.5 

73-7 

80 

40.8 

70.1 

90 

47 

64 

94.2 

(crit. 

temp.) 

cent  C,H,OH.  f  Of  33 


In  Aq.  Methyl  Alcohol. f 

Gms.  CkHnOH  per 


t°. 

100  Gms. 

CHjOH  +H.0 

Layer. 

Layer. 

3  6 

II 

•  •  • 

20 

19-3 

•  •  • 

384 

.  .  . 

78.4 

40 

3i-2 

78 

50 

37  1 

74.8 

60 

43-3 

71.6 

70 

527 

65 

72 

(crit. 

temp.) 

cent  CHjOH. 


The  synthetic  method"  was  used  for  the  preceding  determinations  FW 
mentation  amyl  alcohol  of  b.  pt.  m°-isi  a°  and  d  -  at  ° ns-  rer- 

It. contained  ,6%  of  optically  active  amyl  alcohol  Mlny  other  Arles' ofer' 

tion  of  the  conjugated  lofutions  Du.  S  9  determining  the  compos!, 
ethyl  alcohol  between  warn?  ”nd  am"uicohol  B'Ve"  the  dlstributi°"  of 

,he  o(  •»»>  alcohol  in  water 


c5h,2o, 
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Solubility  of  Amyl  Alcohol  in  Aqueous  Solutions  of  Ethyl  Alcohol. 

(Pfeiffer,  1892;  Bancroft,  1895-90.) 


Mixture  if  c.c.  H20  added  to  *  Mixture  of  c.c.  H20  Added  to  • 

*C,H„OH+C2H.OH  Mixt?re  at  C»HIlOHA+C3H,OH  Mixt.ure  at 


c.c. 

C.C. 

9-i° 

19-2°. 

C.C. 

c.c. 

13. 3°. 

17  4°'- 

3 

3 

3.2I 

3-5 

3 

3 

3?36 

3-47 

3 

6 

IQ-35 

10.80 

6 

3 

2.20 

2.25 

3 

9 

18.34 

19.10 

9 

3 

2 . 10 

2.15 

3 

12 

27-47 

29-15 

12 

3 

2 . 10 

2  .  IO 

3 

IS 

41.25  43 • x5  1 5  3 

*  Just  enough  water  was  added  to  produce  cloudiness. 

2 . 10 

2.10 

Note.  —  The  effect  of  various  amounts  of  a  large  number^  salts 
upon  the  temperature  (39-8°)  at  which  a  mixture  of  20  cc.  of  amyl 
alcohol  +  20  cc.  of  ethyl  alcohol  +  32.9  cc.  of  water  becomes  homo¬ 
geneous  has  been  investigated  by  Pfeiffer  (Z.  phys.  Ch.  9,  444,  ’92). 
The  results  are  no  doubt  of  interest  from  a  solubility  standpoint,  but 
their  recalculation  to  terms  suitable  for  presentation  in  the  present 
compilation  has  not  been  attempted. 


IsoAMYL  ALCOHOL  ( CH3),CH .(CH,)*OH. 

Reciprocal  Solubility  of  Isoamyl  Alcohol  and  Water. 

(Kablukov  and  Malischeva,  1925.) 

A  volumetric  method,  apparently  identical  with  that  described  by  Hill,  1923, 
was  used.  The  method  of  calculation  eliminates  the  correction  for  change  of 
volume  on  mixing  and  permits  direct  estimation  from  the  volumetric  results. 

Solubility  of  Isoamyl  Alcohol  in  Water. 

Gras  Alcohol 
per  100  gras.  H,0  layer. 


Solubility  of  Water  in  Isoamyl  Alcohol. 

Gms.  H,  0 

per  100  gms.  Alcohol  layer. 


t*. 

i5. 

20. 
25. 
3o. . 


d  of 

H,0  layer. 

0-99*9 

0.9924 

0.9914 

O.9904 


K  and  M. 

3.04 

2.82 

2.67 

2.56 


Fonteln,  1923. 

2.72 

2. 3 1  (290) 


t*. 

l5  . 
20. 
25. 
3o. 


d  of 

Alcohol  layer. 

o  83o6 
0.8275 
0.8242 
0.8209 


K  and  M. 

9.33 
9.60 
9-87 
10.  i5 


FontelD,  1923. 

9 •  3 1  (i5°  5) 
10. 18  (34°)- 


The  determinations  quoted  from  Fontein  were  made  by  the  «  turbidity  point  » 
method.  A  small  scale  diagram,  without  numerical  results,  is  given  for  the  above 

system  by  Brun,  19*5. 

Solubilities  of  Isoamyl  Compounds  in  Water. 


Formula. 


d  of  empd. 

0.8l 


1.17 


Compound.  _  rI 

Isoamyl  alcohol . 

Isoamyl  bromide -  (GHj)*CH.(CH2)iBi 

Isoamyl  urethan . 

Mutual  Solubility  of  Isoamyl  Alcohol  and  Glycerol. 

Gms.  Alcohol  per 
loo  gms.  sat.  sol. 

27  •  62 


Fiihnor,  1924.) 

Gms.  Cmpd.  per 
t".  100  gms.  sat.  sol. 

l8  2.75 

16.5  0.02 

I  5. 5  0.48 


t"- 

21 . 5 
58.o 

66.5 

71.5 


Gms.  Alcohol  per 
loo  gms.  sal.  sol. 


5.o5 

io.35 

i3.97 

19.20 


t”. 

73.7.. . 
74.2*.. 
74.1*.. 
73.0. . . 


3i  .9° 
36.79 
46. 16 


54-4i 

61.4. 

36.8. 

12.5. 


(Me  Ewcn,  1923.) 

Gms.  Alcohol  pcr. 
100  gms.  sal.  sol. 

. . .  69.3 
. ..  62.4 
. ..  76.21 

. ..  84.26 


Temperature  of  critical  opalescence 
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Solubility  of  Iso  Amyl  Alcohol  in  Aqueous  Solutions^ 
Several  Sodium  Salts  of  Organic  Acids  at  About  18  . 

(Traube,  SchiJnlng  and  Weber,  1927.) 


Composition  of 
aqueous  solvent 

Water  alone 
0.5  n  Na  benzoate 
1.0  " 

1.25" 

1.5  " 

1.75" 

1.875 

2.0  " 

0.5  " 

1.0  " 

1.5  " 

2.0  " 
sat. 

1.0  " 

1.5  " 

1.75" 

2.0  " 

0.5  " 

1.0  " 

1.25" 

1.50" 


hippurate 


salicylate 

I! 

II 

ft 


cc 

1  C_H, .  OH 

Composition  of 

CC  1  CgHnOH 

per  5  cc  aq.  solvent  aqueous  solvent  per 

B  cc  aq.  solvent 

0.15 

1 . 75nNa  Salicylate 

17.4 

0. 12 

2.00b  " 

II 

00 

0.10 

Sat.  Na  naphthionate 

0.15 

0.17 

1.0  n  Na 

p  oxybenzoate 

0.15 

O.63 

2.0  "  " 

II 

0.45 

2.85 

2.0  "  Na 

butyrate 

0.075 

5.00 

k  sat.  " 

II 

0.08 

00 

i  »  " 

II 

1.6 

onate 

0.15 

2/3"  " 

II 

QO 

II 

0.15 

2.0  n  Na 

tartrate 

0.05 

II 

0 . 2 

sat .  " 

it 

0.02 

It 

0.525 

1.0  n  Na 

succinate 

0.12 

II 

0.9 

2.0  n  Na 

citrate 

0.07 

0.2 

sat .  " 

II 

0.03 

0.05 

2.0  n  " 

acetate 

0.07 

3.0 

4  sat.  aniline  hydrochlorido. 1 

00 

4  " 

II  II 

0.25 

0.6 

sat . 

II  »• 

00 

1.2 

sat.  ammonium  nitrate 

0.  1 

2.5 

"  casium  nitrate 

0.1(1) 

5.6 

(1)  Normal  amyl  alcohol. 

Results  are  also  given  for  the  increase  in  solubility  of  iso  amyl 
alcohol  by  sodium  cinnamate  and  vice  versa  at  250. 


100  gins .  aqueous  0.2  normal  sodium  oleate  solution  dissolve  s8  urns 
C6Hn0fl  at  200.  (Smith,  1932.) 


Distribution  of  Isoamyl  Alcohol  between  Water  and  Cotton  Seed 

Oil  at  250. 

(Wroth  and  Reid,  1916.) 

Gms.  QH11OH  per  100  c.c. 


Oil  Layer. 

H20  Layer. 

Ratio. 

1  -947 

°-9I53 

0.470 

2-I95 

I.II56 

0 . 508 

2.273 

I. 1050 

0.486 

2.372 

°-9995 

0.421 

AMYLENE  HYDRATE  (CH3)2C(OH)CH2.CH,. 

ato?d.SmpbUi°n  COeffiCien'  °'  amylene  hydrate  betw*"  o'ive  oil  and  water 

(Baum,  1899.) 
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Reciprocal  Solubility  of  Eight  Isomeric  Carbinols 
and  Water,  Each  Determined  Seperatbly. 


Isomeric  CgH^^D  Carblnol  Foriiula 


n  Butyl 

(=  1  Pentanol) 


CH3(CH2)3CH20H 


iso  Butyl 


3  2 


sec  Butyl 

‘ii&B!?1 


ter  Butyl 
(=  i  Propanol 
2.2  dimethyl) 


Methyl  n  Propyl 
(=  2  Pentanol) 


Di  ethyl 

(=  3  Pentanol) 


(CH3)3CCH20H 


ch3ch2ch2chohch. 


ch3ch2chohch2ch, 

tl 


Methyl  iso  propyl 
(=  2  Butanol* 
3-methyl) 


Dimethyl  ethyl 
(=  2  Butanol 
2  methyl 

ft 

II 

The  figures  in 
at  25/4°- 


( CH, ) -CHCHOHCH 

°  C  II 


3 


i  Baum. 

1937.) 

r° 

Gtas.  Carblnol 

per  100  ©ns. 

1  HgO  phase 

Carblnol  phase  \ 

20 

2.36(0.8317) 

92.52(0.9939) 

25 

30 

2.19(0.8287) 

2.03(0.8253) 

92.54^0.9930) 

92.35(0.9919) 

20 

25 

30 

2. 85 l O.8286) 
2.67(0.8257) 
2.53(0.8188) 

90.53(0.9941 ) 
90.39(0.9932) 
90.24(0.9921) 

20 

25 

30 

3.18 (0.8311) 

2.97 l O.8288) 

2.83 (0.8239) 

91.05(0.9943) 

90.81(0.9930) 

90.74(0.9928) 

20 

25 

30 

3.74I0.8243) 

3.50(0.8216) 

3.28(0.8178) 

91.77(0.9936) 

91.64(0.9930) 

91.46(0.9925) 

20 

25 

30 

4.86(0.8317) 
4.46(0. 8280 ) 
4.13(0.8243) 

88.30(0.9914) 

88.21(0.9909) 

88.10(0.9898) 

20 

25 

30 

5.61(0.8368) 

5.15(0.8330) 

4.75(0.8294) 

91.81(0.9920) 

91.68(0.9914) 

91.42(0.9903) 

20 

25 

30 

6.07(0.8390) 

5.55(0.8352) 

5.10(0.8348) 

88.12(0.9909) 
88.07I0. 9902) 
87.95lO.9879) 

20 

25 

30 

12.15(0.8662) 

11 .00(0.8552) 
10.10(0.8498) 

75.74(0.9837) 

76.53(0.9829) 

77.31(0.9828) 

parentheses  are  the  densities  of  the  respective  phases 
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Reciprocal  Solubility  of  Sii  Isomeric  Etbers  amb  Water 
Each  Determined  Separately. 

(Bennett  and  Philip.  1928.) 


The  method  of  Hill,  l,*>,  was  modified  by  treat  1, 
of  liquid  and  adding  a  globule  of  mercury  to  the  small  sealed  tube 

hasten  the  mixing  and  attainment  of  equilibrium. 


Isomeric 
C5H12°  Ether 

Methyl  n-Butyl 
Methyl  iso-Butyl 
Methyl  sec. -Butyl 
Methyl  tert. -Butyl 
Ethyl  n-Propyl 
Ethyl  iso  Propyl 


A  * 

B  3 

Wt.  %  Of 

Wt.  %  Of 

Ether  In  Aqueous  Phase 
H„0  In  Ether  Phase  at: 

r~ 

~“0* 

*-» 

0 

0 

15° 

20° 

25°  x 

f A 

2.51 

1.51 

00 

rH 

r* 

1 .00 

O.89 

IB 

0.50 

0.45 

0.57 

0.71 

0.91 

f  A 

2.53 

1.79 

1.51 

1.24 

1 . 10 

IB 

0 .92 

1.30 

1.54 

1. 78 

2.02 

(A 

3 

2.33 

2.05 

1.79 

1. 60 

\B 

0.80 

1.22 

1.48 

1 . 69 

1*95 

JA 

9.12 

7.30 

6.55 

5.83 

5.l6 

(B 

1.17 

I.84 

2.20 

2.54 

2.95 

/  A 

3*66 

2.24 

2.32 

2.03 

1.87 

IB 

0.69 

0.76 

0.88 

1.01 

1.13 

(A 

5.89 

3-99 

3-35 

2.82 

2.40 

\B 

0.26 

0.22 

0.30 

0.41 

0.52 

ETHYLAL  (Diethoxy  Methane)  CH2 ( 0C2H6 ) g . 


Freezing-point  data  are  given  for  mixtures  of: 


Ethylal  and  Methylal  (Saphir,  1929.) 

"  Ethyl  Ether  (Timmermans,  1934.) 


DIMETHYL  SULFON  DIMETHYL  METHANE  etc. 


Distribution  between  Water  and  Olive  Oil  at  Room  Temp. 

(Baum,  1899;  Meyer,  1909.) 


Compound. 


Formula. 


Gms.  Cmpd.  per  ioocc.  Ratio 

H20  Layer  Oil  Layer  60  , 

(w).  (0).  (ui)  ' 

0.6072  0.0622  O.IO3 

O.610  O.092  O.151 

0.070  O.0686  O.979 

(CHjXQHilCtSOj.CiHilj  o.  0404  0.1646  4.074 

(c2h4)jC(so2.CiHi,)j  0.0462  0.1446  3.756 


Dimethyl  Sulfon  Dimethyl  Methane  (CH^ctSC^.CHs), 

Diethyl  Sulfon  Methane  CH^sc^CjHj),, 

Sulfonal  (CHj)2C(S02c2Hj)2 

Trional 
Tetronal 

AMYL  AMINE  CSHU.NH2. 

Pidceri^D^T1101  ^  mixtures  of  am>'1  amine  and  water  is  given  by 

AMYL  AMINES  n CH,( CH,)k.NHi  and  Iso ( CU3), CH . GII, CHjINHt. 
Distribution  of  Each  between  Water  and  Xylene  at  25°.  (Smith,  mi-1922. 1 

Results  for  Isoamylamine. 

Mllllinols.  ((^H,)tCH.(CII1),NHt  per  liter  of 


Results  for  n  Amylamine 

Mi  Illinois,  CH,(CH,)  VNH,  per  liter  of 
H,  0 

layer  (C,) 

0.755 
1.335 
1 .875 
2.655 
5.o8 


.  Xylene 
layer  (C,). 

I .  i5 
2.67 
4*275 
7.17 
14.92 


c, 

C,‘ 

I  .52 

2.00 

2.28 

2.70 

2.94 


H,0 

Xylene. 

~~  c, 

layer  ( C, ). 

layer  ( C,f). 

c, 

o.52j> 

o.f>5o 

1 .24 

0.55 

0.700 

1 .28 

0.75 

1 .073 

1.43 

1 .00 

1 .5o 

i  .  5o 

2.65 

5. 10 

i  .9^ 
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I  3 


Distribution  of  :  ( Smith,  1*21-1922. ) 


n  Amyl  Amine  between  Water  lsoamyl  Amine  between  Water 

and  Chloroform  at  25°.  and  Ether  at  25°. 


Millimols. 

CII3(CHS),.NH2  per  liter  of 

C, 

Millimols. 

(CII,),  CH(CH,),.NH,  per  liter  of 

c. 

Water  layer  (C,). 

CII  Cl3  layer  (C2). 

C, 

II,  0  iayer'™l}t),  '~Ether™ayer  (Cs). 

c,' 

O. 1 168 

o.683‘>. 

5.86 

0.2375 

0.3875 

1 . 63 

0 .  1 5o 

1 .20 

8.0 

0.3750 

o.65oo 

1.73 

O.  1735 

1 .70 

9-8 

0.4875 

1.0125 

2.08 

0 . 200 

2.3o 

1 1 .5 

0.8375 

1.8375 

2.19 

Distribution  of  Diiso  Amyl  Amine  Acid  Phthalate  Between  Acetone 

and  Glycerol  at  2o°1 
(Smith,  1921-1922.)  (See  Note.  p.  2i3.) 


Millimols. 


Di  isoamylamlne  Acid  Phliialate  per  liter  of 

(  A ) 

Glycerol  layer  (G). 

Acetone  layer  (A). 

(G)  ‘ 

1.9375 

1.750 

O.goS 

3.075 

2.725 

0.886 

4.875 

3.625 

0.744 

6. 3o 

4.80 

0 . 762 

7.85 

6.  t5 

0.783 

Iso  AMYLAMINE  HYDROCHLORIDE  C5HU.NH2.HC1  (iso). 

IOO  gms.  H20  dissolve  192.2  gms.  of  the  salt  at  250.  (Peddle  and  Turner,  1913.) 

100  gms.  CHCI3  dissolve  5.1  gms.  of  the  salt  at  250. 

Data  for  the  distribution  of  e-chloramyl  amine  between  water  and  tetra- 
chlorethane  at  o°,  water  and  nitrobenzene  at  250  and  water  and  benzene  at  250 
are  given  by  Freundlich  and  Richards  (1912). 


CHOLINE  PERCHLORATE  and  its  Nitric  Ether. 

ioogrfts.  H20  dissolve  about  290  gms.  (CH3)3N(C10«)CH2CH2.0Hat  150 
100  gms.  H20  dissolve  0.62  gm.  (CH3)3N(C104)CH2.CH2.0N02  at  15°. 
100  gms.  H20  dissolve  0.82  gm.  “  at  20  . 


(Hofmann 

and 

Hobold, 

19”) 


NEURINE  PERCHLORATE  CH2.CH.N(CH3)jOH  HC1CV 

100  gms.  H20  dissolve  -1.89  gms.  of  the  salt  at  14.5°  (Hofmann  &  Hobold,  19irJ 


HEXA  BROMO  BENZENE  CBr0. 

100  cc  of  96%  Ethyl  Alcohol  dissolve  0.0068  gm.  CBr0  at  20°. 

100  cc  of  Methyl  Alcohol  (d  =  07975>  dissolve  0.076  gm.  CBr0  at  20 


HEXA  CHLORO  BENZENE  CC16- 

JOO  gms.  para  cymene  dissolve  2.93  8"is.  Hexachloro  Benzene  at  23° 
given  by  Nagornow,  1911. 


5, 
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TRI  CHLORO  TRI  NITRO  BENZENE  CflCl3(N0g)g. 

Reciprocal  Solubility  op  Trichloro  Trinitro  Bbnzbnb  and 

Hriambthyl  Bbnzbne. 

(HammlcK  arid  Helllcan»  1936.) 

The  determinations  were  made  by  the  synthetic  method. 


187.0 

183.2 

175.0 

159.5 

155-0 

146.9 


Mol.  fraction 
C6(CH3)6 

0.0 
0.08 
0.19 
0.41 
O.46 
0.52 


Solid 

Phase 


Mol.  fraction 

We 


Solid 

Phase 


c,ci3(N<v3 


141.5 
140.0 

137.5 
138.1 

146.5 

154.5 
165.O 


0.54  2 N0Z )  CH3 )  g 

0.59 
0.65 
0.69 

0.79 

0.89 
1.00 


'  l» 

Cfl*  ^3*8 

•1 

II 


Reciprocal  Solubility  op  Trichloro  Trinitro  Benzbne  and  Naphthalene. 

(HammlcK  and  Helllcar,  1938.) 


0 

Mol.  fraction 

Solid 

r0 

Mol.  fraction 

Sol  Id 

t° 

C10H8 

Phase 

t 

C10H8 

Phase 

187.0 

0.0 

C,:C13 

<  NOg  >  3 

129.8 

0 . 52  2  C#C1 

3(N0g> 

183.0 

0.07 

130.0 

0.55 

II 

171 . 2 

0.20 

It 

127.2 

0.59 

II 

158.3 

0.31 

II 

108.9 

0.71 

II 

149*8 

0.37 

II 

89.0 

0.80 

II 

135.0 

O.48 

2C6C1 

74-3 

0.90 

C10H8 

134.2 

0.51 

3(NO2)3.CloH0 

80.0 

1  .00 

It 

TETRA  CHLORO  BENZENE  CeH2Cl4. 

Freezing-point  data  for  mixtures  of  tetrachloro  benzene  with  ethylene 
chloride  and  with  p  dichloro  benzene  are  given  by  Timmermans*  1934. 

TRI  BROMO  NITROSO  BENZENE  C.H„Br_NO. 

DC  O 

Freezing-point  data  for  mixtures  of  tribromo  nitroso  benzene  and 
nitroso  mesitylene  are  given  by  Hammick,  Edwards,  Illingworth  and 
Snell,  1933. 

2.6  Dibrom  QUINONE  ChloiIMIDE  O ;  C6  H,  Br,  •  NCI 

w  chlorimid' in  co“ta“’r; 

2.6  Dibrom  QUINONE  OXIME  0 :  C6  H,  Br  •  NOH 

mdlTr  0.2m  gm.U0°C,  H,  Br.^N  OH  atlo™  ^  ~~  ^  *“**«£ 

TRICHLORO  PHENOL  0HCAHJ2.4.6)C1  . 

Oc  3 

Freezing-point  data  are  given  for: 

Tri  chloro  phenol  Di  phenylamine  (Giua  and  Cherchi,  1919.) 

Styphmc  acid  (Janecke  and  Rahlfs,  1932.) 
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PICRYL  CHLORIDE  C0Hg  1 2)  Cl  (  1  .  3. 5  >  l  N02 ) 3. 

Freezing-point  data  are  given  for  mixtures  of  Picryl  Chloride  and: 


Acenaphthene  (1M6) 
Anthracene  ( 1 )  1 6 ) 
Acenaphthylene  (6) 
Benzene  (3) 

Diphenyl  butadien  I4) 
Fluorene  (1(16) 

Fluor  anthene  (5) 


Naphthalene  (1)  (2H6) 
Picric  acid  (1) (6) 
Phenanthrene  (6) 
Pyrene  (5) 

Retene  ( 1 ) (61 

Tri  nitro  phenol  (2) 

Tri  nitro  toluene  (2) 


(1)  Jefremow,  1918;  (2)  Grim,  Gunther  and  Titus,  1931;  (3)  Hammick, 
Hill  and  Howard,  1932:  (4)  Kuhn  and  Wagner-Jouregg,  1921;  ( 5 >  Shinomiya, 
1940;  (6)  Efremov,  1918. 

Results  for  mixtures  of  Picryl  Sulfide  and  Tolite  are  given  by  Roche 
and  Thomas,  1923* 

CHLORO  TRI  NITRO  BENZENE  CflH2( 1 )C1( 2.4. 6. ) ( N02 ) 3- 

Solubility  of  1  Chloro  2.4.6  Trinitro  Bbnzrni  in  Watbr. 

(Desvergnes,  1926,  1931.) 


„0 

Ores.  CgHgCKNOgJj 

t 

per  100  gms.  Hg0 

15 

0.0178 

50 

0.053 

100 

0.346 

Solubility  of  1  Chloeo  2.4.6  Trinitro  Bbnzbnb  in  Organic  Solvrnts 

(Desvergnes,  1925.) 


Solvent 


CH,C00C2Hb 

(cL>2co 

ChM 

96%  C2H60H 
100%  " 

Ve 

( 1 )  The  compound  2 


Oms.  CgH, 
100  gms 

2Cl(N0j,)3  per 
.  solvent  at 

Solvent 

Oms.  CflH2Cl(N02)3  per 

100  gms.  solvent  at 
■ - — - 

17° 

50°  ' 

'  170 

OUv 

91-52 

212.00 

10.24 

2.70 

4-85 

36.69 

238.35 

546.43 

34.80 

10.85 

15.06 

428.08 

chci3 

CXCH 

CS2 

12.36 

120.79 

0.56 

3  89.44 

P0  7.23 
0. 50 

233.42 

173.38(1) 

2.45 

321.05 

10.64I 31°) 
0.95(30.50) 

C8H2(N02)30H.5C6H6N  is  formed. 


Results  are  also  given  for  the 
tri  nitro  benzene  and  Chloro  2.4 


freezing-points  of  mixtures  of  Chloro 
Di  nitro  benzene 


DICHLORO  DINITRO  BENZENES  C6H2C12  ( N02  )  2  • 


Freezing-point  data  are  given  for. 


1.3 


1.4 


Dichloro, 

Dichloro 


4.6  Dinitro  Benzene  + 
2.5  Dinitro  Benzene  +  2 


1,3  Dichloro,  2.4  Dinitro  Benzene. 

(Dann,  1929.* 

6  Dinitro  Benzene.  (Macleod,  Pfund 
and  Kilpatrick,  1922.) 
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CeH2 


IN02)4. 


TETRA  NITRO  BENZENE 

Freezing-point  data  for  mixtures  of  Tetra  nitro  Benzene  and  each  of 
the  following  compounds:  Acenaphthene ,  Anthracene,  Fluorene,  Phenanthrene, 
Pyrene,  a  and  p  Nitro  Naphthalene,  p  Naphthyl  Acetate  and  p  Methyl 
Naphthoate  are  given  by  Shimoniya,  1940. 


TRI  BROMO  BENZENE  CeH3Br3. 

100  gms.  H_0  dissolve  0.004  gm.  C6H3Br  at  20-25°* 

"  "  Pyridine  dissolve  24.3  gm*  at  20_25  • 

"  "  Aq.  50%  Pyridine  dissolve  2.01  gm.  C8H3Br3  at  20-25°* 

(Dehn,  1917.) 


TRI  CHLORO  BENZENE  CflH3Cl3. 

Freezing-point  data  for  mixtures  of  1.2.3,  1.2.4  and  1*3*5  tri  chloro 
beirzenes  are  given  by  Vander  linden,  1911,  1912* 


s  TribromoPHENOL  OFUBrjOH. 

Data  for  the  solubility  of  mixtures  of  symmetrical  tribromophenol  and  symmetri¬ 
cal  trichlorophenol  in  diluted  methyl  alcohol  at  250  are  given  by  Kiister  and  Wurfel 
(1904-05).  The  results  are  presented  in  terms  which  are  not  clearly  explained. 

Solubility  of  Mixtures  of  s  Tribromo  Phenol  and  s  Trichloro  Phenol 

in  Methyl  Alcohol  at  250. 

(Thiel,  1903;  from  Wtlrfel,  1896.) 


Molecular  per  cent  CaH2.OH  .Rr3 

n  Solubility  of 

Total. 

'  In  Solid. 

In  Solution. 

CaH2.OH.Cl3. 

CaH3.OH.Br,. 

O 

O 

0  204 

O 

0.204 

4.49 

3  59 

O.I94 

O  007 

0  201 

IO.I3 

7-58 

OI9I 

OOl6 

0206 

16.28 

12.15 

OI72 

0.024 

O  - 196 

62.44 

i3-°7 

0.204 

OO3I 

O  235 

69.88 

15.86 

O.150 

O  .028 

O.178 

8l  .76 

1901 

OO96 

O  O23 

O.Il8 

84.66 

24.05 

O  069 

0  022 

OO91 

87  53 

32.46 

O  043 

O  021 

O  063 

93.62 

47.87 

O  021 

O  OI9 

0040 

100.0 

100. 0 

0-0 

OOI9 

OOI9 

Freezing  point  data  are  given,  for  mixtures  of: 


s  Tribromo  phenol 


••  n 

111  1, 

11  n 

s  Trichloro  " 

11 

'<  11 


♦ 

♦ 

♦ 

♦ 

♦ 

+ 

♦ 


s  Trichloro  phenol  (Kiister  and  Wurfel,  1904-5.) 
s  Trinitro  benzene  (Sudborough  and  Beard,  1911.) 
Acetyl  tribromophenol  (Boeseken,  1912.) 

Tetra  methyl  phthalan  (Bennett  and  Wain,  1036  ) 

"  "  '•  ••  ,,  * 
Nitro  benzene  (Hrynakowski  and  Szmyt,  1938a  ) 
Diphenyl  amine  (Giua  and  Cherchi,  1919.) 


c6h302 
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DICHLORO  NITRO  BENZENE  CaH,C1o(N0J  . 

o  o  c  c 

Freezing-point  data  for  mixtures  of  1.2.4  Dichloro  nitro  benzene  and 
Naphthylamine  are  given  by  Giua,  Marcellino  and  Curtl,  1920.) 

CHLORO  IODO  NITRO  BENZENES  C6H3C1I  ( N0g ) . 

Binary  freezing-point  curves  for  mixtures  of  the  iso  meric  chloro 
iodo  nitrobenzenes  are  given  by  Wallagh  and  Wibaut,  1936. 


BROMO  DINITRO  BENZENE  BrC0H3( 2. 4>(N02 ) g. 

Freezing-point  data  are  given  for  mixtures  of  Bromodinitro  benzene  and: 

Azoxy  benzene  (Giua  and  Guastalla,  1925* ) 

Cinnamylidene  acetophenone  (Giua,  1925.) 

s  Diethyl  diphenyl  urea  iGiua  and  Guastalla,  1925-* 


CHLORO  DINITRO  BENZENES  1 . 2. 4-C0H3Cl (N0g ) g. 

Solubility  of  1  Chloro  2.4  -  Dinitro  Bbnzene  in  Water  and 

in  Organic  Solvbnts. 

(Desvergnes,  1925,  l'93la.) 


Oms.  CgHjClNOg  per 
Solvent  100  gms.  solvent  at: 

/  16°  50°  V 


Oms.  CgHgClNOg  per 
Solvent  100  gms.  solvent  at: 


15° 


60 


H_0  0.0008(15°* 

% 

II 

CH  C00C„Hg 119.42 
(Ch3)2C0  267.90 

96%  C2H60H  4-73 
100%  "  8.25 

CH_0H  11.23 


0.041  C0H0 

0.159(100°)  CHC13 

257.51  (C2H5,2° 

531.90(30°)  C&H6N 
15.48(34°)  c§2 

18.89(32.5°)  cci4 
32.37(32°)  CflH5CH3 


158.43 

359.64(31°) 

102.76 

210.01(32°) 

23.52 

128.13(30.5°) 

26.33 

20.85(1) 

4.21 

28.87(31°) 

3.85 

76.99(3l0) 

1 39 • 89 

282.55(31.5°) 

(1)  With  formation  of  2.4  dinitro  phenyl  pyridimum  chloride 


Freezing-point  data  are  given  for. 


1.2.4  Chloro  Dinitro  Benzene 


II 

II 

II 

It 

II 

II 


II  » 

II  •» 

II  •• 

II  » 


II  » 

II  " 


It 

II 

II 

II 

II 

II 


II 

It 

It 

II 


II  " 

II  " 

II  " 


It 

II 

II 

It 


2  6  Dinitrobenzene  (Macleod,  Pfund  and 

Kilpatrick,  1922.) 

Benzantial  doxine  (Brady  and  Truszkowski 
S  Hydroxy  "  "  „  1«“-1 

0  Methoxy 

11  »  " 

P  .  „  n 

11  "  benzsynal  doxiroe 

p  Amino  acetophenonelGiua,  Marcellino  an 
v  Curti,  1920.) 

Naphthylamine  (Giua  and  Marcellino,  1920.) 
0  &  m  Nitro  aniline 
Nitromaitnite  (Urbanski ,  ^  1933* 

Nitro  penta  erythrite 
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^6^  3^6 


TRINITRO  BENZENE  1.3*5  ceH3(N(V3- 


SOLDBILITT  ( )T 

1.3.5  Trinitro  Bbnzbnb  in 

Watbr  AND 

in  Organic 

SOLVBNTS. 

(Desvergnes,  1925, 

1931 . ) 

Solvent 

008  •  W»8>J  per 

100  gms.  aplvent  at 

Solvent 

Oms .  CgH 
100  gms. 

3(N02)3  per 
jolvent  at 

'  17°  50fl 

'  17° 

50°  ' 

h.o 

0.0278(15°)  0.102 

C-H- 

cSc? 

6.l8 

25.70 

2 

n 

—  0.498(l000) 

6.24 

18.42 

CH.COOC.H. 

(C0,ieo6  6 

96%  C2H60H 

29.83  52.40 

°cS.M 

1 . 70 

2.72(32.50) 

59.11  160.67 

1.39  3-52 

112.6l 

0.24 

194.23 

0.44(330) 

100%  " 

2.09  4-57 

cci 

0.24 

O.69 

CH  OH 

3.76  7.62 

CeH6CH3 

11.82 

76.31 

Solubilities  of  Di-Nitro  BENZENES  and  of  Tri-Nitro  BENZENES  in 
Several  Solvents. 

(de  Bruyn —  Rec.  trav.  chim.  13,  116,  150,  ’94.) 


Solvent. 

Methyl  Alcohol 

Ethyl  Alcohol 

Propyl  Alcohol 

Carbon  Bi-Sulphide 

Chloroform 

Benzene 

Ether 

Ethyl  Acetate 
Toluene 

Carbon  Tetra  Chloride 
Water 


Grams  per  100  Grams  Solvent. 


t8. 

(»)QH4. 

(NOj)j. 

(m)C#H4. 

(N02)2. 

(»C,H4. 

(no2)2. 

(r)C*Hs. 

(N02)3. 

(or)C,H3(N02)3. 

20.5 

3-3° 

6-75 

0. 69 

4  9  (x6°) 

16.2  (15. 50) 

20.5 

1.9 

3-5 

0.4 

1.9  (160) 

5-45  (15-5°) 

20.5 

1 .09 

2.4 

0.298 

•  •  e 

17.6 

0.236 

i-35 

0. 148 

0.25 

17.6 

27. 1 

32-4 

1 . 82 

6 . 1 

18.  2 

5.66 

39-45 

2.56 

6.2  (16°) 

17-5 

. . . 

•  •  • 

•  •  • 

1  -5 

18.2 

12.96 

36.27 

356 

•  •  • 

16.2 

3  -62 

30.66 

2.36 

•  •  • 

16.2 

0.143 

1 . 18 

0.12 

•  •  • 

(ord.) 

0.014 

0.0525 

0.008 

•  •  • 

Symmetrical  Tri-Nitro  BENZENE. 

Solubility  in  Aqueous  Alcohol  at  250. 

(Holleman  and  Antusch  —  Rec.  trav.  chim.  13,  296.  ’94.) 


Vol.  % 
Alcohol. 

G.  CrH3(NOs)3(i) 

per  100  g. 
Solvent. 

Sp.  Gr.  of 
Solutions. 

IOO 

2-34 

o-7957 

95 

1  -57 

0.8131 

90 

1 .12 

0.8288 

85 

0.79 

0.8436 

Vol.  % 
Alcohol. 

G.  C»H3(N03)3(3) 
per  100  g. 
Solvent. 

Sp.  Gr.  of 
Solutions. 

80 

o-57 

O.8582 

75 

0.47 

O.8708 

70 

o-37 

O . 8808 

60 

0.23 

O • 9064 

See  remarks  under  a  Acetnaphthalide,  p. 


70S 


rn  r^Tn!3  V°!'  %  ethyl  a,coho1  dissolve  2.1  gms.  of  0  C6H4(N02)2,  3.1  gms 

a"dh°f  n  £  C,H<(N0-)*  «  25°*  (Holleman  a„<i  de  Beoyn.  f**, 

100  gms.  of  each  of  the  following  solvents  dissolve  the  indicated  gms  of  1  2  a 

in  a  so,uti°"  °f 
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Freezing-point  data  are  given  for  mixtures  of  Trinitro  Benzene  and 
each  of  the  following  compounds: 


Acenaphthene! 1) 
Anthracene^) 

Aniline! 2) 

"  q  bromo( 17) 
Benzene! 10) 

Carbazole! 1 ) 
Coumarine(8) 
m  Dinitro  benzene! 18) 
Dimethyl  pyrone(8) 
yy  Dipyridyl!^) 
Diphenyl! 19) 
Fluorenone! 3) (8) 
Fluorene ( 3 ) 


Fluoranthene! 5) 

Iodo  diphenyl (20) 

P  Methyl  naphthoate(s) 
Naphthalene! 2 1 
P  Naphthyl  acetate(s) 
a  and  ft  Naphthylamine 
( 12) (13) ( 14) 
m  Nitraniline(6) (7) 
p  "  (  6) ( 7 ) 

Nitrobenzene! 18) 

Nitro  mannite(2i) 
a  Nitro  naphthalene! 5) 
p  "  "  !  5) 


Nitro  penta  erythritol!2i) 
o,m  and p  Phenylene  diamine! 15) 
Phenyl  ether(8) 

Pyrene! 5) 

Quinol(8l 

Styphnic  acid!  16) 

Tribrom  phenol(8) 

Trinitro  phenyl  methyl 
nitramine(22) 

Triphenyl  carbinole! 11 ) 

Urea!  9 1 
Xanthone(8) 

Phenanthrene! 23) 


(il  Kremann  and  Strzelba,  1921;  (2)  Kremann,  1904;  Kremann,  1911; 

( u. )  Kremann  and  Muller  II,  1921;  (5)  Shinomiya,  1940;  (6)  Smith  and  Watts, 
1910;  (7)  Sudborough  and  Beard,  1910;  (8)  Sudborough  and  Beard,  1911; 

(9)  Van  Dorp,  Limburg  and  Nobel,  1937;  (10)  Hammick,  Hills  and  Howard, 
1932-  (11)  Kremann,  Kohl  and  Miiller  II,  1921;  (12)  Kremann  and  Gpasser 

1916;  !  13)  Rheinboldt  and  Kircheisen,  1926  1 14)  Rhei^dhremovinfgi9a- 
Kirrheisen  102s'  ( x *5 )  Kremann  and  Mauermann,  1923,  1 16)  Efremov,  1919a, 
f  «  i,1  i;  .  H-ic*.  Andrew  and  Hopson  U9>  Brregleb 

lid  Schlcho^ko,?  193=.;  190)  Pfeiffer,  Schunin  and  InoUe,  ,9991  t«) 

Urbanski,  1933;  *22)  Jefremow  and  Bogojawlenski ,  1926. 

123)  Kremann,  et .  al . ,  1908 


PICRIC  ACID  C#H2.OH.(NOs)i  1.24.6. 

Solubility  in  Water. 

(Doiinski  —  Ber.  38,  1836,  ’oS:  Findlay- J.  Ch.  Soc.  81,  1219,  ’°*  > 

Gms.  QHsNaOr  per  100  Grams 

Uins.  F'-*  - -  f  o  ^ 


Solution. 


Gms.  C«HjN307  per  100  Grams 
> - - 

Water. 


0 

0  67  (D.) 

0,68  (D.) 

1.05 

10 

.80 

O  .8l 

I  .  IO 

20 

1 .10 

III 

I  22 

3° 

1.38 

I  40 

I  55 

40 

I -75 

I.78 

1 .98 

5° 

2.15 

2 .19 

2  53 

t#. 

Solution. 

Water. 

60 

2-77  0>.) 

2.8l(D.)  3.17  (F.) 

70 

3  35 

3  47  3-89 

80 

4.22 

4.41  466 

90 

5-44 

5.72  5-49 

100 

6  75 

7-24  6.33 

Doiinski  does  not  reter  to  tne  previous  a*™™™™™  gms.  at  40°. 

100  gms.  H2O  dissolve  i*525  C«H2-0  .(  /  3  (Karplus,  1907  ) 

,00  gms.  HjO  dissolve  gm.  C.h1oH(NO,’)1 

100  gms  H2O  containing  5  gms.  H20O4  p  ,  (Sisley,  1902.) 


at  20 
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SOLDBILITT  OF  1.2. 4-6  TbINITRO  PhBNOI  iPlOBIC  ACID)  IN  WaTKB 

(Desvergnes,  1927.) 


Ores.  CgHgOHf N0g)j  P«r  100  gms.  HgO 


Oms.  C^HgOHfNOgJj  per  100  gns.  Hg0 


9  0.979 

50  2-328 


82  4.691 

100  7  -  600 


In  addition  to  the  above, the  following  determinations  at  20° and  250 
have  been  made. 


t° (ta- 

KOI.  CeK20K(K0s)2 
per  liter 

20 

0.0515 

(BrOnsted,  1912.) 

II 

0.0530 

(Marchand,  1909.) 

II 

0.0535 

(Erday-Gruz,  1928.) 

II 

O.0568 

(v.  Halban  and  Kortschak, 

1938. ) 

25 

O.O487 

(Sala  and  Kurano,  1933-1 

II 

0.0533 

(Levin,  1906.) 

II 

0.0533 

(Drucker,  1929.) 

Om.  Mol .  CgHgOHCNOgJg  AuUl0rl^ 
per  liter 

25  0.0552  (Flatt  and  Jorday,  1933- > 

"  0.0568  (y-  Halban  and  Kortschak, 

"  (1938.) 

0.0570  (Duff  and  Bills,  1931.) 

"  0.0575  (Schreiner,  1924.) 

"  0.0578  (Knox  and  Richards,  1918.) 

"  0.0581  (Jorissen  and  Rutter, 

"  1905. ) 


Solubility  of  Picric  Acid  in  Aqueous  Solutions  of  Hydrochloric 

Acid  at  250. 

(Stepanow,  1910.) 


(The  solutions  were  saturated  by  constant  agitation  at  constant  temperature. 
The  picric  acid  in  the  saturated  solutions  was  determined  by  evaporation  and 
weighing.  The  solubility  passes  through  a  minimum.) 


Mols.  HCl 

CjHj.OHdNO^j  per  Liter. 

Mols.  HCl 

CjHj.OH.CNCLjs  per  Liter. 

per  Liter. 

r 

Mols. 

- \ 

Gms. 

per  Liter. 

f 

Mols. 

> 

Gms. 

0.25 

O.OIl6 

2.66 

3-6  7 

0.0068 

1-55 

0.50 

O.O079 

1 .80 

4.40 

O.O082 

I.87 

0-75 

O.O062 

1 .42 

5-i4 

O.OO98 

2.26 

I 

O.OO54 

1.24 

5-51 

O.OIO5 

2.41 

i-47 

O.OO50 

1 .  id. 

5-87 

O.OII5 

2.65 

2.20 

O.OO51 

iiS 

6 . 24 

O.OI23 

2.82 

2.94 

O.OO57 

131 

6.61 

O.OI25 

2.86 

Solubility  of  Picric  Acid  in 

Aqueous  Solutions  of 

Several  Salts 

AT  2d°i  (Schreiner,  1924.) 

Saturation  was  secured  by  constant  rotation. 
Results  for  aqueous  solutions  of  : 


Barium  chloride. 

fan,  mols.  per  liter 
B»CI,'.  0  H .  C6H,iN0,)j. 


Magnesium  sulfate. 


o.oo 
o.oi 
o.o3 
o.o5 
0.07 
o.  10 


0.0575 
0.0599 
0.0618 
o.o683 
o . 069 i 
o . 0720 


Mg  SO,. 

“CMLCcIiTnO,),. 

Mg  SO  7~ 

“bll.Cjl^NO,),. 

urn. 

Na  CiT 

0.00 

0.0575 

0.  i3 

o.o83o 

O.OI 

O.OI 

0 . 0626 

0. 1 5 

o.o85q 

o.o3 

o.o3 

0 . 0680 

0.17 

0.0888 

o.ofj 

o.o5 

0.0720 

0.20 

0.0916 

0.07 

0.07 

0.075.2 

0.35 

O. 1052 

/ 

O .  IO 

0. 10 

0 . 0796 

0. 5o 

0.  u5g 

o.3o 

Eqnlv.  Normalities 
II  NOT  OITC.H.INO,),' 

°-°°  O.0578 

1.022  0.0108 

a  •  059  0.0124 


Knox  and  Richards;,  I9J9. ) 
Kquiv.  Normaliti  PS 

,,  M,»  "  0H.C«  HjiNOjI,. 

4- 161  0.0237 

6.289  0.0405 

8.334  0.0612 


Sodium  chloride. 


5n  rcJT^o,), . 
o. o584 
o . 0602 
0.0614 
0.0624 
o.o633 
o . 0609 


Fqulv.  Normalities 
H>0„ - 6ll.<:c  II,  ,NOa£ 

io-47  0.1006 

•2-47  0.1763 

>4.29  0.3533 


c6h3o7 
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Solubility  of  Picric  Acid  in  Aqueous  Solutions  of  Acids  at  250. 

(Drue  iter,  1989.) 


In  aqueous  HC1 


In  aqueous  HN03  In  aqueous  H2S04 


(in.  Equlv.  per  liter  Gin.  Equlv.  per  liter  Gm.  Equlv.  per  liter 


- — m - 

C6H20H(N02)3 

'  HN03 

7  .w 

C6H20H(N°2V 

0.01425 

0.02664 

0.04594 

0.1159 

0.0457 

0.0409 

0.03596 

0.02223 

O.O0635 

O.O2564 

0.05166 

0.0872 

0.05095 

0.04281 

0.03493 

0.02604 

0.00577 

0.02197 

0.03758 

0.1022 

0.05023 

0.04530 

0.03934 

0.02740 

Solubility  of  Picric  Acid  in  Water  and  in  Aqueous  Salt  • 

Solutions  at  250. 

(Levin  —  Z.  physik.  Ch.  55,  520,  ’&6.) 

One  liter  of  aqueous  solution  contains  .0.05328  gram  mols.  =*  12.20 
grams  CeHj.0H(N02)3  at  250. 


Gm.  Mols.  Salt 

Gram  Mols.  Picric  Acid 

per  Liter  in  Aq.  Solutions  of: 

per  Liter. 

"NaCl. 

NaNOs. 

Na2SO«. 

LiCl. 

U2SO4. 

NR.C1.  ' 

0.01 

O.05524 

O.05529 

0. 05 604 

O.05480 

O.05661 

0.05487 

O  02 

OO5559 

O.05872 

O.05558 

0.06053 

0.05540 

O  05 

O.05729 

O  06632 

O.05703 

O .06691 

O.05771 

007 

O .05862 

O.07093 

O.05878 

0. 07013 

0.05865 

O  •  IO 

O -05902 

O .07670 

O. 06132 

007437 

O.50 

O .0790 

•  *  * 

OI23 

.  .  . 

I  .OO 

O.Il8o 

•  .  • 

.  .  . 

0.149 

•  •  • 

Om.  Mols. 
Salt  per  Liter. 

O  Ol 

O  02 

0.05 

o  07 

O  •  IO 
050 
I  .OO 


Grams  Picric  Acid  per  Liter  in  Aq.  Solutions  of: 

_ _ A_ - - - - - — V 


NaCl. 

NaNOs. 

Na2SO«. 

LiCl. 

U2SO4. 

NH4CI. 

12.66 

12.67 

12.83 

12-55 

12-97 

12 

•57 

12-74 

13 -45 

12-74 

13 -87 

12 

.69 

I3.I2 

1519 

13.06 

15 -33 

13 

.22 

13 -43 

16.25 

13 -47 

16 .06 

13 

•44 

i3-52 

18 .09 

17-57 

14.05 

17.04 

28.18 

• 

•  • 

26 .98 

•  •  • 

. . . 

34 -14 

• 

•  • 

Solubility  in  Aq.  Cane  Sugar.  Solubility  in 

Gm.  Mols. 

Picric  Ac.  per  Liter  Solution.  Sp.  Gr. 

Gm.  Mols. 
Grape  Sugar 

Sugar 
per  Liter. 

Gm.  Mols. 

Gms.  solution. 

per  Liter. 

O  •  IO 

O .05202 

II.92  I. 0122 

OIO 

O.25 

O. 04978 

II.40  1-0319 

O.25 

O.50 

O .0482 

II .04  I  0654 

O.50 

I  .OO 

0.0443 

10.15  I- 1294 

I  .OO 

Solubility  of  Picric  Acid  in  Aqueous  Solutions  of 

(Kozakewltch  and  MlKlialKow>  1934.) 


Aq.  Grape  Sugar. 

Picric  Acid  per  Liter  Sol. 

G.  Mols.  Gins. 

OO53O  12.14 

0.0521  n-93 

0.0509  ii.66 

00474  io-86 

Sodium  Chloride  at  25 


0 


Om.  Mols.  NaCl  per  liter 
aq.  solvent 

0.30 
0. 40 
0.60 
0.80 
1.00 


Gm.  Mols.  CgHgOH(  NO^)  ^ 
per  liter  sat.  sol. 

0.0659 

0.0734 

0.0437 

0.0280 

0.209 


PICRIC  ACID 
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Solubility  of  Picric  Acid  in  Aqueous  Acid  and  Salt  Solutions  at  20 

(v.  Hal  ban  and  Kortschalt,  1938.) 

The  picric  acid  was  determined  by  titration  with  barium  hydroxide 
solution  using  phenolphthaline  as  indicator. 


Cone,  of  aq.  solvent 
In  gm.  equlv.  per  liter 


Gm.  Mol.  c0H2OH(NO2)3 
per  liter  sat.  sol. 


Cone,  or  aq .  solvent 
In  gm.  equlv.  per  liter 


Om.  Mol.  c6h2oh(no2)3 
per  liter  sat.  sol. 


0.0000  ( 

=  Hg.0) 

0.05151 

0.00944 

NaCl 

0.05247 

0.02773 

II 

0.05325 

0.04643 

II 

0 .05416 

0.07362 

II 

0.05533 

0.1289 

II 

0.05695 

0.2754 

II 

0.05858 

0.3143 

II 

sat . 

0.02296  NaBr 

O.D5344 

0 . 1078 

II 

0.05708 

0.2330 

II 

0.05898 

0.00853  NaCIO 

0.05240 

0.03186 

II 

0. 05520 

0.06792 

II 

0.05728 

0.09938 

II 

O.05912 

0.3177 

II 

0.06716 

0.01908  NaNO, 

0.05330 

0.04891 

II 

0.05508 

0.09000 

It 

0.05712 

0.1870 

II 

O.06106 

0.3667 

II 

0.06322 

0.00664  LiCl 

0.05250 

0.00901 

II 

0.05258 

0.02050 

II 

0.05308 

0.02791 

II 

0.05309 

0.05841 

II 

0.05392 

0.1285 

It 

0.05538 

0.5415 

It 

0.05251 

1.088 

II 

0.04453 

2.707 

II 

O.02299 

0.0422 

LiBr 

0.05356 

0.1070 

II 

0.05538 

0.1936 

II 

O.05636 

0.4136 

II 

0.05549 

0.7336 

II 

O.05136 

1.178 

II 

0.04354 

0.01801 

LiClO. 

0.05282 

0.06604 

II  * 

0.05527 

0.1052 

II 

0.05702 

0.1951 

II 

0.05784 

0.4279 

11 

0.06056 

0.02156  LiNO 

O.05288 

0.05306 

It 

0.05496 

0.09266 

II 

O.05625 

0.1256 

II 

O.05723 

0.2723 

II 

O.05984 

0.4973 

II 

0 .06084 

0.5674 

U 

0.06114 

0.6943 

II 

0.06114 

1.091 

II 

0.05976 

1.322 

II 

0.05840 

o .01856 
0.04071 
O . 1 240 
0 . 2108 
0.2507 
0.3072 
0.4709 
0.8l70 

1.167 

1.489 

2.316 

O.O169O 

0.03477 

0.11l8 

0 . 1231 

0.1738 

O.2484 

3400 

6909 
00849 
0200 
04575 
0.02438 
O.IO62 
0.2930 
0.5906 
1.108 
2.202 
3.171 
4.802 
O.O3615 
0.0859 
0.2291 
1.051 
1.730 
2.292 
0.03031 
0.0411 
0 . 1246 
0. 2369 

0. 3641 

0.783 

0.8533 

0.9647 

0.983 

1.039 

1.487 

1.681 

1.742 


CaCl 


Ca!N03l2 


Sr<NO,l, 

11 

HC1 

tl 

II 

II 

II 

II 


HC10, 


HNCL 


0.05424 

0.05618 

0.05934 

0.06083 

0.06112 

0.06170 

0.06101 

0.05866 

0.05360 

0.04785 

0.01346 

0.05564 

0.05813 

0.06434 

0/06480 

0 .06618 

0 .06845 

0.07015 

0.06955 

o .05401 

0.05575 

sat . 

0.03802 

0.02056 

0 .00986 

0.006075 

0.004572 

0.004511 

0.004948 

0.007048 

0.03549 

0.01737 

0.01360 

0.01069 

0.01490 

0.01842 

0.03386 

0 . 0  30 1 1 

0.02033 

0.01457 

0.01039 

0.00829 

0.00961! 1) 

0.01038(1) 

0 .008041 1 ) 

0.00834! 1 ) 

0.008821 1 ) 

0.01325(1 ) 

0.00946! 1 ) 


(1)  Incomplete  equilibrium. 
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Solubility  op  Picric  Acid  in  Aqubous  Solutions  of  Mbthyl  Alcohol. 

(Duff  and  Bills,  1931.) 


Oms.  CHjOH  per 

Oms.  CftHj,OH( 

NO*,),  pei^lOO 

©us.  solvent  at: 

100  ©ns.  an.  solvent 

'  0® 

14° 

25° 

0.0 

0.7 

1 .  1 

1-3 

30.0 

1.1 

1.8 

2.4 

40.0 

1.6 

2.4 

3-3 

60.0 

3-9 

5.3 

7.1 

70.0 

5.5 

7.3 

9.6 

80.0 

7.6 

9.6 

12. ’4 

90.0 

10.6 

/  12.3 

l6.0 

100.0 

13-8 

16.3 

21 . 1 

Solubility  of  Picric 

Acid  in  Aqueous 

Solutions 

of  Ethyl  Alcohol 

(Duff  and  Bills,  1931.) 


Oms.  C  H  OH 

per 

Oms.  C^HpOHfNO;,),  pei^ 

100  gm3.  solvent  at: 

100  ©ns.  aq.  solvent  '  0° 

12° 

25° 

40° 

50° 

0.0 

0.7 

— 

1 . 1 

1..3 

1.9 

2.4 

30.0 

1.2 

2.0 

1.9 

3-1 

4.6 

6.5 

40.0 

2.0 

2.9 

3-8 

5-3 

7.35 

10.0 

60.0  ' 

5-6 

4.9 

7.6 

10.5 

13-5 

17.4 

78.0 

8.9 

6.8 

11.1 

13*6 

17.95 

22.5 

80.0 

9-  1 

7.1 

11-5 

13-8 

18.  3 

22.8 

8l.O 

9-3 

7.3 

11.4 

13-8 

18.3 

22.8 

85.0 

9.0 

7.9 

11.0 

13-2 

17.6 

22.3 

90.0 

8.1 

8.6 

10.2 

12.3 

16 . 6 

21.1 

100.0 

4.5 

10.4 

6.0 

8.0 

11.0 

14-8 

The  results 
Angelescu  and 

at  120  are  < 
Dumitrescu , 

calculated 

1928. 

from  the 

determinations  of 

Solubility  of 

Picric  Acid 

in  Aqubous  Solutions 

of  Ethyl 

Alcohol 

AT  25° 

Results  of 
(Flatt  and  Jordan,  1933.) 


Results  of 

(Mahleu,  1936.) 


Oms.  CgHgOH  per 
100  ©ns.  solvent 


0.0 

8.05 

20.4 

42.5 
67-9 


Oms.  CpHgOHfNO^ 

per  100  ©ns. 

Oms.  CgHgOH  per 
100  ©ns.  solvent 

sat.  solution 

soiVertT' 

1.252 

1.268 

0.0 

25*6 

1 . 480 

1.502 

2.102 

2.147 

54.0 

5-995 

6.377 

67.9 

11.36 

12.82 

80.0 

100.0 

oms.  C6H20H(N02)3  per 
100  ©ns.  solvent 

1.27 

2.40 

5-29 

12.92 

14-34 

7-79 
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Solubility  of  Picric  Acid  ir  Aqueous  Solutions  of  Normal  Proptl  Alcobol 

(Duff  and  BUIS,  1931. ) 


C_H_OH  per 

Gms.  C  HgOH( 

NO,,),  per  100  gms. 

solvent  at: 

3  '  • 

.  aq. -solvent 

/ - oB -  - 

- 25* 

60°  A 

0 

0.7 

1-3 

2.4 

30 

2.8 

5-0 

9-7 

40 

4.5 

7.2 

12.4 

60 

7.1 

10.9 

18.O 

75 

8.1 

12.2 

19.1 

80 

8.2 

12.0 

19.O 

85 

7-9 

10.8 

17.4 

90 

6.0 

9-4 

15-7 

95 

4.4 

7.0 

lJ.6 

100 

2.4 

3-7 

7.5 

Solubility  op  Picric  Acid  in  Aqurous  Solutions  of  Iso  Proptl  Alcohol. 

(Duff  and  BUIS,  1931.) 


Gms.  1  C,H_OH  per 

Oms.  CflH?OH(NOp), 

per 

100  gms.  solvent  at 

O'  — 

100  gms.  aq  .  solvent  r 

00 

-  26* 

40° 

60° 

0 

0.7 

1.3 

1.9 

2.4 

30 

1.5 

3-8 

4.7 

6 . 4 

40 

3-3 

5-9 

8.0 

9-5 

60 

6.9 

10.3 

13.7 

17.8 

70 

8.5 

12.0 

16.0 

20.1 

75 

9.1 

12.7 

16.8 

20.8 

80 

9.7 

13-4 

17.4 

21.3 

82 

9.6 

13.4 

17.5 

21.5 

85 

9.5 

13.1 

17.0 

21.2 

90 

9.2 

12.6 

16.4 

20.4 

95 

7.8 

11.1 

15.0 

18.0 

100 

5.8 

8.7 

12.0 

15.4 

Solubility  op  Picric  Acid 

in  Aqurous  Solutions 

OP 

Acrtonr 

AT  25°. 

(Duff  and  Bills,  1931.) 


Oms.  (CH3)gC0  per 
100  gms.  aq .  sol  vent 

0 

30 

40 

50 

6o 


Oms.  CgHgOH( NOg)^  per 
100  gms.aq.  solvent 

1.3(2.9) 

9*  5( 7*9 ) 
18.9(12.1) 
31.3(20.0) 
46.7(29.0) 


Oms.  (CHjJgCO  per 
100  gras.  aq.  solvent 

70 

80 

90 

100 


Oms.  CflHg0H(N0g)s  per 
100  gms.  aq.  solvent 

65.8(44.0) 

87.8(70.0) 

110. 8( 107.0) 

134.3(194.2) 


The  results  in  parentheses  are  calculated  from  the  determinations  at 
1*  of  Angelescu  and  Dumitrescu,  1928. 


Solubility  op  Picric  Acid  in  Aqurous  Solutions  op  Organic  Compounds. 

(Erdey-Orut.  1828.) 


Solvent,  Aqueous 
1.0  gm.  mol.  solution  of: 

Glycerol 
Mannitol 
Chloral  hydrate 
Glucose  (dextrose) 
Sucrose  (cane  sugar) 


°ms.  CeHg0H(N0g)3  per 
100  cc.  aq.  solvent 

1. 119 
1.065 
1-597 
1.035 

l.l6l 
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Distribution  of  Picric  Acid  at  250  between: 


Water  and  Bromoform.  Water  and  Chloroform. 

{Herz  and  Lewy  —  Z.  Electrochem.  II,  820,  ’05.)  (H.  and  L.) 


Millimols  C6H3N3O7 
per  19  cc. 

Gins.  C6H3N3O7 
per  100  cc. 

Millimols  C6H3N3O7 
per  10  cc. 

Gms.  CfjHjjNgOy 
per  100  cc. 

Aq. 

Bromoform 

Aq. 

Bromoform 

Aq. 

Chloroform 

Aq. 

Chloroform 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

O.32I 

0-365 

O.736 

O.836 

O  ■  207 

O.254 

O.474 

O.582 

0  401 

o-5J5 

O.919 

I  .180 

O.329 

o-547 

o-754 

1  253 

o-475 

0655 

I  .088 

I  .50I 

O.488 

1  09 

1.118 

2 .498 

o-575 

0.871 

1  -3r7 

i-995 

O.561 

1. 41 

1.285 

3230 

0.674 

1. 14 

i-545 

2  .612 

O.588 

i-53 

1 .348 

3-505 

Distribution  of  Picric  Acid  at  250  between: 


Water  and  Amyl  Alcohol. 

(Herz  and  Fischer  —  Ber.  37,  4747,  '04.) 


Millimols  C6H3N3O7 
per  10  cc. 

Gms.  C6H3N3O7 
per  100  cc. 

Aq. 

Alcohol 

Aq. 

Alcohol 

Layer. 

Layer. 

Layer. 

Layer. 

OO553 

O.0930 

O.I27 

0.213 

0-0920 

O 

LO 

00 

l-l 

0 

0.211 

O.424 

O.1613 

0.4127 

O.369 

O.946 

O • 1869 

0.5182 

O.428 

I  .188 

O.3161 

1.079 

O.724 

2-473 

0-4471 

1 .638 

I  .024 

3-753 

0.5624 

2 . 189 

I  .288 

5  OI7 

0.6423 

2-549 

1.472 

5-839 

Water  and  Toluene. 

(H.  and  F.  —  Ber.  38,  1142,  '05.) 


Millimols  CGH3N&O7  Gins.  QJH3N3O7 

per  10  cc.  per  100  cc. 


Aq. 

Toluene 

Aq. 

Toluene 

Layer. 

Layer. 

Layer. 

Layer. 

O.075 

o- 126 

OI72 

O  -  289 

OIO9 

O.230 

O.250 

O  527 

O.163 

O.482 

0-374 

I  -  104 

0-244 

I  026 

o-559 

2  -351 

0.389 

2-347 

0.891 

5-38o 

0.496 

3-747 

I-I37 

8.586 

o-583 

S-^S 

i-336 

11 .770 

Additional  data  for  the  distribution  of  picric  acid  between  water  and  amyl 
alcohol  and  water  and  toluene  at  20°  are  given  by  Sisley  (1902).  Very  irregular 
results  were  obtained.  The  fact  that  the  colors  of  the  two  layers  are  different, 
was  taken  to  indicate  that  the  picric  acid  dissolves  in  a  different  molecular  form 
in  the  two  layers. 


Distribution  of  Picric  Acid  between: 


Water  and  Benzene.  (Kuriloff,  1898.) 

Mols.  Picric  Acid  per  Liter: 

, - K - “N 

Aq.  Layer.  CsHs  Layer. 

0.0261  O.O94O 

0.0208  O.O779 

O.Ol88  O.0618 

O.OI32  O.O359 

O.OO97  O.OI98 


Water  and 

Ether  at  20°. 

(Sisley,  1902. 

Gms.  Picric 

Acid  per  Liter: 

Dist.  Coef. 

r 

Aq.  Layer. 

Ether  Layer. 

6.78 

I7-85 

2.63 

3-74 

6.70 

1.79 

2.85 

3  •  72 

i-34 

0.85 

0. 11 

0.13 

0. 10 

0.001 

0.01 

Additional  results  for  the  distribution  of  picric  acid  between  water 
and  benzene  are  given  by  Rothmund  and  Ducker^  1903.  mixtures  of 

Data  for  the  distribution  of  picrt  a  >d  b  ween  * ^  t,to. 
chloroform  and  toluene  at  25  .  are  given  i 
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Distribution  of  Picric  Acid  Bbtwbbn  Bbnzene  and 
Miiturbs  of  Light  and  Heavy  Water  at  i8°. 

(Gross  and  Wlschln,  1936.) 

A  0.02979  molal  solution  of  picric  acid  in  benzene  was  used  for  all 
experiments.  Picric  acid  was  determined  by  titration  using  phenol- 
phthaleine  as  indicator.  Micro  pipets  were  used  for  measuring  the 
volumes.  The  D„0  percentage  of  the  water  was  determined  by  density 
measurements.  One  cc.  of  water  was  shaken  with  l  cc.  of  the  standard 
picric  acid  solution  in  benzene  in  sealed  tubes.  After  equilibrium 
was  attained  0.5  cc  of  each  layer  was  titrated. 


d  16/18  Of 

Mol.  fraction 

Gm.  Mol.  C8H20H(N0 

2)3  per  liter 

D20+H2° 

of  d2o 

'  Aqueous  phase 

cflHe  phase  ' 

1.0023 

0.0217 

0.01006 

O.OI982 

1 1 0274 

6.2556 

O.O0889 

0.02122 

1 .0469 

O.426 

0.00815 

0.02218 

1.0520 

O.482 

0.00797 

0.02260 

1.0585 

0.543 

0.00740 

0.002245 

1.0822 

0.765 

O.O069O 

0.002395 

1.0942 

0.874 

O.OO615 

0.002360 

1 . 1065 

0.991 

0.00557 

0.002450 

Distribution  of  Picric  Acid  Between  Aqueous  Solutions  of  Salts  and 

Benzene  at  25°.  (Schreiner,  1924.) 


Results  for  Aq.  BaCU  -t-  C*  H4. 

Mols.  OII.CjHjOOj),  per  liter 

Cm.  o.qiuv. 

Ba  Cl,  per  liter. 

O  .  0 1 5 
0.02  5 
o.o35 
o .  o5o 


Gm.  equiv. 
Mg  SO,  per  liter. 


aq. 

layer. 

C,Hc  layer. 

0. 

00 

0 

0.0534 

O. 

.0170 

0.0419 

O. 

0179 

0.0442 

O. 

.01 65 

o.o358 

Results  for 

Mols.  OH. 

C6H,(NOj)j  per  liter 

Results  for  Aq.NaCl  -t-  Cr)ll6. 

Mols.  0H.C,H,(N0,)3  per  liter 
C6H6  layer. 


Gni.  equiv. 

Na  Cl  per  liter 


o.oi5 
o .  025 
o.o5o 
o.  ioo 


aq.  layer. 
0.0250 
0.0254 
0.024° 
O . 0228 


O.O92.4 

O.O924 

O.O784 

0.0674 


o.oi5 

0.025 

o.o35 

o.o5o 


Gm.  cqnlv. 
-Mg  SO,  per  liter. 

o .  o65 
0.100 
o .  200 


Mols.  0H.C6H,(N0,)j  per  liter 
aq.  layer.  C6FIr,  Jayer. 

0.0237  o . o5o3 

o  0252  O . 047  I 

0.0253  o.o36o 


aq.  layer.  C,lt0  layer 

o . o25o  o . 0796 

O.O260  O.0772 

0.0249  O.0662 

o.Oi35  0.0517 

Distribution  of  Picric  Acid  Between  Water  and  Toluene  at  1S°. 

(  Sehilow  and  Lepin,  1922. ) 

Gms,  OII  C,,  H,  (X0.1,  per  100  ee.  of  n„  r  „  ...  . 

7.7."  _  11  —  ■■■  — -  (*n,s-  0H  Gr,  H,(>0,),  per  too  cc.  of 

n  y  toluene  layer.  an  i-.-T  1 - — ,  I  1  . - 

0.236  o  52,  aq-  la'er  ,oluene  la>er- 

0.352  °  A*  °-98°  6-810 

o.65o  3^5  ,22°  io.5oo* 

Excess  picric  acid  present. 
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Distribution  of  Picric  Acid  Bbtwbbn  Bbnzbnb  and 
Aquious  Solutions  of  Sodiun  Chloridb  at  30°. 

(Koaakewltch  and  Mikhalkov,  1934.) 


The  picric  acid  was  determined  iodometrically  instead  of  by  alkali 
titration  using  phenol  phthaleine  as  indicator. 


Cone,  of  NaCl 

Ota.  mol.  C 
per 

1 

Cone,  of  NaCl 

Gm.  mol.  CqH30H(N02)3 
per  Uter 

1 

In  aq .  phase 

'Aqueous 

^  ' 

2 

In 

aq.  phase 

'Aqueous 

C8H6  ' 

z 

phase (1) 

phase (2) 

phase(l) 

phase (8) 

0.0(=  Hp0) 

O.OO323 

0.00456 

0.710 

0-3 

normal 

0.01975 

0.0476 

0.415 

II 

0.00628 

0.0985 

O.638 

It 

0.02680 

0.0827 

0.324 

»» 

0.00777 

0.0125 

0.6l7 

II 

0.03300 

0.1215 

0.272 

II 

0.01350 

0.0332 

0.407 

II 

O.O3815 

0. 1620 

0.237 

It 

O.O1847 

0.0573 

0.322 

0.6 

normal 

0.00321 

O.OO428 

0.759 

•1 

0 .02270 

O.084O 

0.270 

II 

0.00787 

0.01130 

0.698 

II 

0.03327 

O.164O 

0.230 

It 

0.01405 

0.02940 

0.478 

0.1  normal 

0.00305 

0.003352 

0.855 

II 

0.01930 

0.05125 

0.377 

If 

0.00732 

0.0105 

0.773 

II 

0.02427 

0 .07420 

0.327 

II 

0.0133 

0.0255 

0.521 

II 

0.02860 

0.10050 

0.285 

If 

O.O183 

O.O446 

0.411 

1 .0 

normal 

O.OO368 

0.00497 

0.742 

II 

0.0226 

0.0668 

0.338 

II 

0 .00487 

0.00673 

0.725 

II 

0.0273 

O.O918 

O.298 

II 

0.00707 

0.0110 

0.640 

0.3  normal 

0.00527 

0.0040 

1-330 

II 

0.00993 

0.0193 

0.515 

If 

0.01142 

0.0l6l 

0.712 

II 

0.01205 

0.0304 

0.397 

II 

0.01590 

0.0412 

0.386 

Distribution  of  Picric  Acid  Bbtwbbn  Watbr  and  Gblatin  at  is0- 

(Cooper  arid  Treadgold,  1934.) 

0.5  gm.  portions  of  gelatin  were  immersed  in  40  cc  quantities  of  picric 
acid  solutions  of  varying  concentrations  and  after  standing  3  days  at  15 
the  picric  acid  remaining  in  the  aqueous  phase  was  determined  by  titration 

with  alkali. 


Gtas.  C-H-OHfNOp) 

/  lalfllllr-8* 

„  In  aq.  phase 

Oms.  CflH30H(N02)3  taken 

2 

Finally (l )  ^ 

up  per  1  gm.  gelatln(2) 

1 

0.0006 

0.0004 

0.0133 

33-2 

0 .0011 

0.0004 

0.0534 

133-5 

0.0019 

0.0005 

0 . 1069 

214.0(1) 
158. 5 ( 1 > 
55.0(1) 
25.3*1* 

0.0028 

0.0009 

0.1527 

0.0056 

0 .0033 

0.l8l4 

0.0112  0.0085 

(1)  In  these  cases  the  gelatin 

0.2154 

precipi tated . 

Solubility  of  Picric  Acid  in  Absolute  Alcohol. 

(Behrend  —  Z.  physik.  Ch.  10,  265,  ’92.) 

100  gms.  sat.  solution  contain  5.53  grams  C.H.N.O,  at  12.3°,  and 
S °  grams  at  .4.8°.  Sp.  Gr.  of  the  latter  solut.on  -  0.8255. 

,00  gms.  ethyl  alcohol  dissolve  8.37  gms.  C.HjOH(NO,),  at  22"  (Thnohic..  .*»•> 
too  gms.  methyl  alcohol  disso  ve  22.5  gms.  C.H;OH<NO<).  at  22  . 
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Solubility  of  Picric  Acid  in  Miiturbs  of  Mbthyl  and 
Ethyl  Alcohols  at  25  • 

(Duff  and  Bills,— 1931. ) 


Oms.  CHgOH  per 
100  gins.  CH^OH  +  CgHgOH 

0 

30 

40 


Oms.  CgHg  0H(N02)3 
per  100  gms.  solvent 

8.0 

9.8 

12.3 


Oms.  CHjOH  per 
100  gms.  CHjOH  +  CgHgOH 

6o 

8o 

100 


Oms.  CgHg  0H(N02)s 
per  100  gms.  solvent 

14*9 
17.6 
21 . 1 


Solubility  of  Picric  Acid  1 

in  Ether. 

(Bougault,  1903.) 

Solvent. 

t*. 

Gms.  C«H,NjOj  per  Liter 

Ether  of  Sp.  Gr.  0.721 

13 

10.8 

(B.) 

Ether  of  Sp.  Gr.  0.725  (0.8  pt.H20  per  100) 

13 

3  6.8 

u 

Ether  of  Sp.  Gr.  0.726  (1  pt.  H20  per  100) 

13 

40 

u 

Ether  saturated  with  H20 

15 

51*2 

H20  saturated  with  Ether 

15 

138 

100  parts  of  ether  dissolve  about  2.27  gms.  picric  acid  at  150.  (S.  1905.) 

“  chloroform  “  “  2 

“  petroleum  ether  “  “  0.04  “  “  “  “ 

100  gms.  sat.  solution  in  pure  ether  contain  5  gms.  picric  acid  at  20°.  (Sisley,  1902.) 
100  cc.  sat.  solution  in  pure  ether  contain  3.7  gms.  picric  acid  at  20°. 

100  gms.  sat.  solution  in  pure  toluene  contain  12  gms.  picric  acid  at  20°.  “ 

100  cc.  sat.  solution  in  pure  toluene  contain  10.28  gms.  picric  acid  at  20°.  “ 

100  cc.  sat.  solution  in  pure  amyl  alcohol  contain  1 .755  gms.  picric  acid  at  20°.  “ 


t*. 


5 

10 

IS 

20 

26.5 

35 


Solubility  of  Picric  Acid  in  Benzene. 

(Findlay.) 


Gms.  Mols. 

CsHjNjOt  CaHsNjOr 
per  100  per  100 
Gms.CftHs.  Mols.C*H«. 


3-7° 

1.26 

5  37 

183 

7.29 

2.48 

9-56 

3  25 

12.66 

4  30 

13  51 

4  60 

21.38 

7.26 

t°. 

Gms. 
CeHsNsOr 
per  100 
Gms.  C4H4. 

Mols. 
C*H»NjOr 
per  100 
Mols.C*H*. 

384 

26.15 

8.88 

45 

33-57 

II.40 

55 

5o  65 

17  21 

587 

58.42 

19.83 

65 

7i-3i 

24  20 

75 

96.77 

32.92 

byTptattiUbio^ty  £JtPiSriC  Acid  in  Benzene  and  in  Tetralin  was  detemined 
diagram  5  ^  results  are  Presented  only  in  the  form  of  a  small 


100  gms. 

•  11  it 


liquid  Sulfur  Dioxide  dissolve  about 
Ammonia  "  n 


38  gms.  picric  acid. 
58  "  "  " 

(De  Carli,  1927. ) 
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Solubility  of  1.2. 4. 6  Trinitro  Phenol  (Picric  Acid)  in  Sbvbral  Solvents. 

(Desvergnes,  1987.) 


Solvent 


ch,cooc.hk 

(cL)_c§  6 

CH-OH 

96%  C  H  OH 
100  %  " 

C6H6 


Oms.  per 

100  @ns.  solvent  at 


Solvent 


Oms.  CgHgO^g  per 
100  sms.  solvent  at 


4  ie° 

60°  11 

9  ie° 

60°  ’ 

39.41 

68.48 

CHCI3 

2.02 

5.67 

123.23 

220.53 

(Ws° 

2.64 

3.96(340) 

15.95 

40.25 

csU 

27.62 

58.94 

9.20 

20.69 

cl 

0.11 

0. l8( 34°) 

6.83 

19.72 

cc?4 

0.065 

0.35 

7-49 

29.45 

c6h6ch3 

12.24 

27.84 

Solubility  of  Picric  Acid  in  Several  Solvents. 


Solvent.  t° 

Carbon  tetrachloride.  .  . .  20 

Chloroform .  20 

Para  Cymene  (b.  pt.  i76°-i76°5. . .  .25 

Glycol  Diacetate  ( b.  pt.  i880-i8g°6).  25 


Gms. 

per  100  gms.  solvent 

O.07 


r.86 

2.611 

46.8 


Authority. 

(Pawlewski.  1914,  1926.) 

» 

(Wheeler,  1920.) 

(Taylor  and  Rinkenbach,  1926.) 


Solubility  of  Picric  Acid  in  Mixtures  of  Solvents  at  12°. 

(  AngelesCti  and  Dumitreseu,  1923. ) 

The  mixtures  of  solvents  were  saturated  with  picric  acid  at  25°-3o°  and  then 
the  excess  of  picric  acid  was  allowed  to  crystallize  out  while  the  solutions  were 
kept  in  a  thermostat  at  12°.  Thus  constant  agitation  was  not  employed.  The 
solutions  were  analyzed  by  evaporating  the  solvent  at  room  temperature,  dissolving 
the  residue  of  picric  acid  and  titrating  it  with  0.1  n  KOH,  using  phenolphthalein 
as  indicator. 

Results  for  the  Solubility  of  Picric  Acid  in  Mixtures  of  : 

Chloroform  and 
Ethyl  Alcohol. 

Gms.  per  100  gms.  sat  sol, 

"CjHsOH.  OHC0H,(NO,)3. 


Carbon  Tetrachloride  and 
Ethyl  Alcohol. 

Gms.  per  too  gms.  sat.  sol. 


CC1*. 

99-91 
89.81 
83.77 
77  67 
69.73 
64.07 
55.99 

37.59 
1 5.  i3 
0.0 


C3H5OH.  OHC6Hs(NOj)3. 


0.0 
9.02 
14-  *4 
19.65 
26.95 

32.20 

39*89 

56.87 

77.27 

90.56 


O.09 
1.17 
2.09 
2.68 
3.32 
3.73 
4.12 
5  .'54 

7.60 

9*44 


CHClj. 

98.01 

86.48 

80.57 

74-65 

69.18 

6o.54 
52.82 
44.96 
4i.99 
25. 3o 
1 3. 94 


Q.O 

9*5i 

14.60 

20. 10 

25.11 
33.4o 
41.08 
48.88 
5i  .52 
68.33 
79-  > 1 


i*99 
4.01 
4  •  83 
5.7.5 

5.71 
6 . 06 
6.10 
6.16 

6.49 

6.37 

6.95 


Benzene  and 
Ethyl  Aloohol. 

Gms.  pei1  100  gms.  sat.  sol. 

C,H 

[«• 

c3h5oh. 

0HC6Hj 

(N0S 

93* 

5i 

0.0 

6. 

49 

72. 

64 

13.98 

i3 . 

38 

65. 

01 

19.88 

l5. 

1 1 

59. 

21 

25.01 

i5. 

78 

5 1 . 

18 

32.54 

16. 

28 

57. 

81 

46.81 

i5 . 

38 

23. 

3'7 

62.97 

i3 . 

66 

16. 

14 

71.84 

12. 

,02 

8. 

78 

81.27 

9- 

95 

0. 

0 

90.56 

9* 

44 

Solubility  of  Picric  Acid  in  Mixtures  of  Benzene  and  Hexane. 

(  Tausz  and  Schnabel,  1219. ) 

The  temperature  i.  not  stated.  The  picric  add  was  determined  by  t. .rat, on 
with  0.1  n  Na  OH  using  phenolphthalein  as  indicator. 

Solvent 

cc.  C„Hc  cc.  CcH1a. 


75 
5o 
2  5 
0 


20 

5o 

75 

100 


Cc..  0.1  n  Pin  OH 
per  too  cc.  sat.  sol. 

152 

49 

IO 

O 


Gms  0H  GnH,(N0j)j 
per  100  cc.  sat.  sol. 

3.474 

1.123 


o .  229 
0.0 
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Solubility  of  Picric  Acid  in  Miiturrs  of  Carbon  Tbtra 

(Angelescu  and  Dural trescu*  1928.) 


Chloride  and: 


Ethyl  Alcohol  at  12° 

/  Wt.  i  UJ3H  Gras.  <''6H20H(NO2^ 

insolvent  per  100  gras,  solvent 


Acetone  at  120 _ _ 

/Wt.  %  (CHgJgCO  0n»-  C6H20H(N02)3  v 

in  solvent  per  100  gms.  solvent 


0.0 

0.09 

9. 12 

1.18 

14.  14 

2.  13 

20.19 

2.75 

27.87 

3*43 

33-45 

3-87 

91 . 60 

4.29 

60.20 

5. 86 

83.62 

8.72 

100.0 

10.42 

Benzene  &t  12° 


Wt.  %  c6h6 

Gras.  C6H20H(N02)3 

In  solvent 

per  100  gras,  solvent 

0.0 

0.09 

8.12 

0.31 

10.47 

0.40 

15.58 

0.55 

21.43 

0.93 

29.08 

1-57 

34.52 

2.12 

41.95 

3.20 

53.31 

4.78 

73.82 

6.45 

84.59 

7.17 

100.0 

6.94 

0.0 

0.09 

4.16 

1.45 

8.28 

3.61 

15.02 

8.37 

20.32 

11.97 

26.86 

18.31 

34.28 

26.50 

41.13 

34.77 

51.42 

47.73 

71.90 

79.53 

80.99 

90.29 

100.0 

194.20 

Benzene  at 

2^  1  ) 

Wt.  %  CflHe 

Oms.  CgHgOHfNOgJg  W 

In  solvent 

per  100  gms.  solvent 

0.0 

0 . 12 

24.9 

1 . 14 

48. 1 

3-22 

76.4 

7-59 

100.0 

10.71 

(1)  Mathieu,  1936. 


In  the  case  of  the  results  of  Angelescu  and  Dumitrescu,  the  solvent 
mixtures  were  saturated  with  picric  acid  at  20-25°  and  the  excess  allowed 
to  crystallize  out  while  standing  at  120. 


Solubility  of  Picric  Acid  in  Mixtures  of  Carbon  Disulfide  and: 

(Mahleu,  1936.) 

Acetone  at  250  Ethyl  Ether  at  250  Benzene  at  25° 


Wt.  %  (CH3)2C0 

Gras.  CeH20H(N02)3 

Wt.  %  (C2H5)2, 

In  solvent 

per  100  gras .  solvent 

In  solvent 

0.0 

0 . 14 

0.0 

25.4 

22.4 

24.I 

50.7 

71.4 

46.7 

76.4 

116.24 

77.7 

100.0 

158.6 

100.0 

Oras.  C6H20H(N02)3 

Wt.  %  c6h6 

Oras.  C6H20H(N02)3 

per  100  sns.  solvent 

In  solvent 

per  100  gms.  solvent 

0.14 

15.12 

O.52 

0.68 

31.1 

1.21 

2.52 

38.6 

1.8l 

2.42 

51.0 

2.83 

2.39 

76.7 

6.31 

100.0 

10.71 
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SOLUBILITY  OF  PlCRIC  ACID  IN  MlITURBS  OF  CHLOROFORM  AND: 

Ethyl  Alcohol  at  ia°  Acetone  at  120 

(Angeleacu  and  Dunltrescu.  1988.)  (Angelescu  and  Dualtrescu.  1988.) 


wc.  %  CgHgOH 

In  solvent 

0»a.  C^HgOHtNOgJg  per 
100  gms.  solvent 

Wt.  *  CCHg)2C0 
in  solvent 

Gas.  CeHg0H(N02)3  per 
100  ©ns.  solvent 

0.0 

3.03 

0.0 

2.03 

9-90 

4*17 

3.46 

5.26 

31.31 

5-50 

15.27 

8.73 

34.43 

6.43 

28.43 

19.65 

44.05 

6.54 

45.13 

42.06 

54.90 

6.91 

55-12 

6l.  42 

73.07 

6.8l 

65.51 

88.86 

84.49 

7.43 

73.40 

132.34 

100.00 

IO.42 

84.34 

161.92 

100.00 

194.20 

Acetone 

at  250 

Ethyl  Ether  at  25° 

(Mahleu, 

1938.) 

(Mahleu,  1938.) 

Wt.  %  (CHg)gCO 

Oms.  CgHgOHJNOgJg  per 

wt.  %  (CgHjJgO 

Gtas.  C6H20H(H0g)3  per 

In  solvent 

100  ©as.  solvent 

In  solvent 

100  gms.  solvent 

0.0 

2.23 

0.0 

2.23 

37.7 

18. 17 

23.9 

1.20 

47.0 

42.72 

49.0 

l.l8 

73.3 

87.46 

73.2 

1-43 

100.0 

158.6 

100.0 

2.39 

Solubility  of  Picric  Acid  in  Mixturks  of  Mkthyl  Alcohol  and  Bbnzknr. 

(Duff  and  Bills,  1932.) 


%  CHgOH 

Oms . 

CJUOHfNOg) 

3  *T 

Wt.  %  CHgOH 

Qns. 

CgHgOH(NOg) 

3  **r 

solvent 

100 

gms.  solvent  at 

In  solvent 

100 

gms.  solvent  at 
- ^ 

'  0° 

12.5° 

” 2^^ 

'  0° 

12.6° 

26° 

0 

- 

5*6 

10.4 

60 

19.8 

29.2 

40.6 

10 

M 

O 

• 

O 

14.5 

28.5 

70 

20.5 

26.5 

36.0 

20 

13.3 

21.0 

42.9 

80 

l8.2 

23.1 

30.6 

30 

15.4 

26.4 

46.5 

90 

l6.2 

19.8 

25.6 

40 

17.2 

29.2 

46.5 

10 

13.8 

l6.0 

21 . 1 

50 

18.5 

29.8 

44.6 
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Solubility  of 


Picric  Acid  in  Mixtures  of  Ethyl  Alcohol  and 

(Duff  arl  Bills,  183Z.) 


Binzxnk. 


Wt.  %  CgHgOH 
In  solvent 

0 

10 

20 

30 

40 

50 

6o 

70 

8o 

90 

100 


Ons.  CgHgOH (NO^ pa rJOO  grts.  solve n^at 


9-3 

10.0 

10.7 

11.0 

10.8 

10.3 

9-5 

8.2 

6.6 

4*5 


18°(1) 


6.9 

12.0 

16. 6 
19.0 
19.5 
19.0 

17.7 
16.2 
14.0 
11.0 
10.4 


IE.  6 

5.6 

13.4 

l6.6 

l8.3 

18.1 
17*6 
l6.0 
14*0 

11.1 
8.2 
5.8 


86° 

86°  ( 

10.4 

10.7 

24-5 

23*0 

31.4 

29.0 

30.6 

30.5 

28.2 

29.0 

25*0 

27.0 

21 .7 

24*5 

17*8 

21.5 

13.7 

18.O 

10.1 

13.5 

8.0 

7.8 

(2) 


(1)  These  results  taken 
and  Dumitrescu,  1928. 

(2)  These  results  taken 
1936. 


from  curve  plotted  from  the  results  of  Angelescu 
from  curve  plotted  from  the  results  of  Mahiew, 


Solubility  of  Picric  Acid  in  Mixtures  of  Benzine  and: 

(Duff  and  Bills,  1938.) 


Wt.  tCgH, 

In  solvent 

In  each  case 

Propyl  Alcohol 

Ctas.  CgHgOHfNOgJj  per 

100  gms.  solvent  at 

Iso  Propyl  Alcohol 

Oms.  C8H20H(NO2)3  per 

100  gms.  solvent  at 

Butyl  Alcohol 

Ctas.  C^OHfNOgJj  per 
100  gms.  solvent  at 

O 

O 

86°  ' 

O 

O 

86°  ' 

'  0° 

• 

25°  ' 

0 

2.4 

3.7 

5-8 

8.7 

1.8 

2.9 

10 

3-4 

5-4 

6.2 

9.8 

2.7 

4. '4 

20 

4.3 

7.8 

6.8 

11-3 

3-4 

6-9 

.  30 

5-2 

11.2 

7.4 

13-8 

4.2 

9-9 

40 

6.1 

14.5 

8.0 

17.0 

5.0 

12.6 

50 

6.9 

17.7 

8.6 

20.0 

5-9 

15.4 

60 

7.4 

20. 7 

8.8 

22 1  S 

6.5 

17.8 

70 

7.8 

23.0 

8.8 

25.0 

6.8 

19.9 

80 

7.6 

25.0 

8.2 

25.4 

6.5 

21.5 

90 

6.5 

21.0 

6.6 

22.5 

5.8 

19.6 

100 

— 

M 

O 

■P 

— 

10.4 

— 

10.4 

Solubility  of  Picric  Acid  in  Mixtures  of  Benzene  and: 


Acetone  at  120 
(Angelescu  and  Dumitrescu,  1980.) 


Ethyl  Ether  at  120 
(Angelesou  and  Dumitrescu,  1988.) 


wt.  %  CcH9  Gins.  C8H20H(N02)3  per 

In  solvent  100  gns.  solvent 


Wt.  %  CeHe  Qms.  C8H20H(N02)3  per 

In  solvent  100  gms.  solvent 


0.0 

194.2 

18.52 

164.90 

26.89 

112.58 

44.37 

87.44 

61.  iB 

69.98 

75.65 

49.89 

85.27 

34-  52 

92.90 

21.65 

100.0 

6.94 

0.0 

3*42 

11.54 

7.76 

22.03 

10.14 

37.i6 

12.30 

62.96 

14.43 

79-00 

14.50 

88.68 

12.88 

93.24 

11 . 12 

100.0 

6.94 
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the^ol lowing1  compounds ^  ^  “  *“  “*  * 


Acetic  acid( 3) 

Acenaphthene!  7 ) 

Aceto  phenone(2) ( 10) 

Aniline  o  bromo(i8) 

Anthracenelai )  (35M48) 

Azo  benzene! 41) 

Benzo  hydroll  32X48) 

Benzo  phenone(  34)  (1  o) 
a  Benzyl  naphthalene! 7 ) 

Bromo  aniline! 18 ) 

Chloro  "  (18) 

a  and  p  Bromo  naphthalene! 7 ) 

Bromo  naphthylamine! 41 ) 

Camphor! 5 ) 

Catechol! 25) 

Carbazole! 13) 

and  p  Chloro  naphthalene!?) 
Cinnamic  acid(3i) 
o,  m,and  p  Cresol<3) 

Di  benzyl! 7) (8  ) 

1.2.4  Dichloro  aniline(i8) 

1.2.4  Dibromo  "  (18) 

Diethyl  diphenyl  urea(38) 

Dinitro  benzenes! 36) 

"  naphthalenes! 37 ) 

"  toluenes (36) 

Diphenyl! 8) 

Diphenyl  amine(9)(2o) 

Diphenyl  methane! 7) ( 14) 

Dimethyl  oxalate! 31) 

Dimethyl  pyrone<24> 

Erithritol! 43) 

Ethoxy  benzal  acetophenone! 2) 
Ethylene  bromide*  naphthalene!  16) 
Fenchon! 28) 

Hydro  quinone  dimethyl  ether! 44) 

/3  Methyl  naphthoate! 4) 

Fl uorene ( 48 ) 

(1)  Asahina,  1934;  (2)  Asahina, 


Nitroso  di  methyl  anilineUS)  150) 
Methylene  dioxy  benzal  aceto  phenone(i) 
Methylene  dioxy  chalcone(2) 

Q  "  "  "  +  j3  naphthol! 2) 

P  Naphthol(2) (3) 

"  "  methyl  ether! 44) 

Naphthalene! 11 ) (17) (21) (27) (45) 

P  Naphthyl  acetate^) 

Nitro  acenaphthene! 7) 

Nitro  benzene (29) 
a  Nitro  naphthalene(4) ( 7) 

P  "  "  (4) 

o,m,p  Nitro  phenol(6) 

Oxy  benzaldehyde(2i) (42) 

Oxy  benzal  aceto  phenone(i) 
Phenanthrene! 7 ) 

Phenol(n)  (21)  (22) 

Picramide! 7 ) 

Picryl  chloride(7)  (46) 

Quinone(29) 

Resorcinol ( 25) 

Retene! 7 ) 

Salicylaldehyde! 30 ) 

Stilbene! 7) 

Styph  nic  acid! 47) 

Succinic  acidl3i) 

Succinimide(28) 

Tetryl ( 32) 

Thymol! 3) 

Tri  bromo  aniline! 18) 

Tri  nitro  m  cresol! 19! 39) 

2.4  di  nitro  toluene<33) 

Tri  nitro  toluene! 32) 
a  Tri  nitro  toluene! 26 )( 36) 

Tri  phenyl  carbinol(i2) 

Tri  phenyl  methane! 7 )( 1 5 > < 23) 

Tri  nitro  phenyl  methyl 
nitramine! 40) 

Toluic  acid(3) 

1934a;  (3)  Kendall,  1916;  (4! 


Shinomiya,  1940;  (5)  Kremann  and  Odelga,  1912;  (6)  Kremann  and  Rodinis, 
1906;  (7)  Efremov,  1918;  (8)  Efremov,  1919,  1919a;  (9>  Kremann  and 
Schadinger,  1919;  (10)  Kremann  and  Marktl,  1920;  (11)  Kremann,  1904,1905; 
(12)  Kremann,  Hohl  and  Muller  II,  1921;  (13)  Kremann  and  Slovak,  1920; 

(14)  Kremann  and  Fritsch,  1920;  (i5>  Kremann,  Odelga  and  Zawadosky , 

1921;  (16)  Bruni,  1898;  (17)  de  Gee,  1916;  (18)  Hertel,  1924;  (19) 

Quist,  1924;  (20)  Giua  and  Cherchi,  1919;  (21)  Rheinboldt,  Henning  and 
Kircheisen,  1925;  (22)  Philip,  1903;  <23*  Rheinboldt  and  Kirscheisen, 

1926;  (24)  Kendall,  1914;  (25)  Philip  and  Smith,  1905;  (26)  Giua,  1916; 

(27)  Saposchinikow,  1904;  *28)  Kremann  and  Dietrich,  1923. 

Sutter,  Sitte,  Strzelba  and  Dobotsky,  1922;  (30!  ...... 

1925'  (31)  Kremann,  Zechner  and  Drazil,  1924;  <32)  Taylor  and  Rinkenbach, 
1923a;  (33)  Wogrinz  and  Vari,  1919;  <34>  Puschin  and  Rikovski,  1930; 
f 35 1  Milone  and  Rossingnoli,  1932;  (36)  Hrynakowski  and  Kapuscuski 
1933b'  (37)  Urbanski  and  Kwistkowski,  1934;  <38)  Giua  and  Guastalla,  1933, 
(39)  Jef remow  and  Tichomirowa,  1927;  < 40 )  Jefremow  and  Trichomirowa  1926, 
(4?)  Kremann,  Zechner  and  Weber,  1924;  <42)  Kremann  and  p°gantsch,  1923,  ^ 
(43)  Puschin  and  Dezelic,  1932;  <  44 >  Giua  and  Marcellino,  1920,  45 

and  Rossingoli,  1932;  (46)  Grimm,  Gunther  and  Titus,  1931;  <47 
1934:  (48)  Kremann  and  Drazil,  1924.(48'  Kremann,  1911(48)  Kremann  and 


(29  Kremann, 
Kremann  and  Zechner, 


Jefremow, 

Wlk. 

1919- 
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Solubility  of  Picric  Acid  in  Mixturbs  op: 


Acbtonb  and  Nitrobbnzbnb  at  25° 
(Mahleu,  1938.) 


Wt.  %  (CHg)gCO 

Oms.  C6H20H(N02)3 

In  solvent 

per  100  gms.  solvent 

0.0 

39.1 

24-9 

68.3 

47-5 

97-7 

74-5 

ll8.1 

100.0 

158.6 

Ethyl  Ethbr  and  Ethyl  Alcohol 


Wt.  %  CgHgOH 

Oms.  CgHgOHfNOgJg 

In  solvent 

per  100  gms .  solvent 

0.0 

3*42 

9.50 

8.60 

26.90 

12.38 

60.86 

14.15 

74.69 

13- 18 

84.65 

ll.49 

100.00 

10.42 

Solubility 

of  Picric  Acid 

IN  MlITURBS  OF  BbNZRNB  AND: 

Acetone  at 

25° 

Toluene 

at .25° 

(Mahleu,  1936.) 

(Mahleu, 

1936.) 

Wt.  %  C6H8  Oms.  C^gOHfNOgJg  per 

Wt.  %  CgHg 

Oms.  C6H20H(N0g)3  1 

In  solvent 

100  gne.. solvent 

In  solvent 

100  gms.  solvent 

0.0 

158.6 

0 

13.16 

10.9 

127.5 

29.7 

13.49 

23.7 

117.8 

53.1 

13.5 

49.7 

99-7 

74.0 

13.39 

74-5 

62.3 

100.0 

10.71 

100 

10.7 

Trinitro  RESORCINOL  (NO,)3C,H(OH)1 

ioo  gms.  glycol  diacetate  dissolve  about  i3.o  gms.  trinitro  resorcinol  at  20-25°. 

(Taylor  and  Rinkenbach,  1926.) 


Tetia  Nitr ANILINE  1.2. 3. 5  (N02)tC6H  NH2. 


Solubility  in  Several  Solvents 

Gms.  (NO,)  C,HNH, 
Solvent.  per  100  gras,  solvent. 

Water .  0.007 

Methyl  alcohol .  o  45 

Ethyl  alcohol .  G  2/ 

Ethyl  eiher .  oioSi 

Acetone .  7.50 


at  ()".  (Taylor  and  Rinkenbach.  1926  ) 

Gras.  (NO,)  C.HNH, 
s*)lvcnl-  per  (oo  gins,  solvent. 

Chloroform .  0.010 

Carbon  tetrachloride  .. .  o.oo36 

Carhon  bisulfide .  o.oo56 

Benzene  (3°. 9) .  0.i3 

Toluene .  0.188 


STYPHNIC  ACID  (2.4.6  Trinilro  Resorcinol)  C6H(OH),  (N0;)3. 

Solubility  of  Styphnic  Acid  in  Aqueous  Solutions  of  Hydrochloric  Acid 
and  OF  Nitric  Acid  AT  25°.  (  Knox  and  Richards,  1919. ) 


In  aq.  Hydrochloric  acid. 

Equlv.  Normality. 


In  aq.  Nitric  acid. 

Equlv.  Normality.  Equlv.  Normality 


nci.  c*H(0iii,(N0,), 
0.00  0.02179 

1.4  to  0.00062 
2.814  0.00060 
4.221  0.00072 
5.634  0.00093 


Equlv.  Normality, 

HC1.  Cen(0f!),(N0,), 
6-997  O.OOI63 
8  4i8  0.00197 

1 1. 10  0.00397 

1 1. 16  0.00387 


HNO,.  CcniOH),(NO,),. 
0.00  o . 02 i 7 9 

1.785  0.001 |o3 
4.171  0.002180 
6.234  0.00327 1 
8.368  o.oo5io8 


UNO,.  Gf>H|OH),(NOt), 

10. 3 1  0.007944 

11.97  ..01298 

13.97  0.02742 
15.57  o.o56n 


c6h3o8 
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Freezing-point  data  are  given  by  Jefremow,  1918,  1919a,  1927,  1934,  for 
mixtures  of  Styphnic  acid  and: 


Acenaphthene 
Benzyl  naphthalene 
Bi  benzyl 
Bi  phenyl 
"  "  methane 

Bromo  naphthalene 
Chloro  " 

Di  nitro  resorcinols 
"  "  phenol 

Fluorene 


Hydroquinone 

Naphthalene 

Naphthols 

Nitro  acenaphthene 
Nitro  anilines 
Nitro  pyrocatechols 
Nitro  naphthalene 
Nitro  hydroquinone 
Nitro  phenols 
Nitro  resorcinols 


Phenanthrene 

Resorcinol 

Retene 

Stilbene 

Tri  nitro  benzene 
"  "  toluene 

"  "  xylene 

"  chlor-o  phenol 
"  nitro  phenol 
"  "  ere sol 


Results  for  mixtures  of  styphntic  acid|+ anthracene  are  given  by  Kremann  & 
Muller  II,  1921,  for  mixtures  with  tri  nitro  phenyl  methyl  nitr  amine  by 
Jefremow  and  Tichomirowa,  1926;  and  for  mixtures  with  tri  chloro  phenol 
by  Janecke  and  Rahlfs,  1932. 


TRI  NITRO  PHLOROGLUCINOL  ce  ( OH )  3  ( N02 )  3 . 

Freezing-point  data  for  mixtures  of  Tri  nitro  phloro  glucinol  and 
Tri  nitro  resorcinol.  (Hertel  and  Schneider,  1931 •! 


DiBromoBENZENE  ( p )  CsHiBrj. 

Solubility  in  Ethyl,  Propyl,  Iso  Butyl  Alcohols,  etc. 

(Schroder  —  Z.  physik.  Chem.  II,  456.  93) 

Determinations  by  “  Synthetic  Method”  see  Note,  p.  292. 

„  w.  ^  /.\ _ _ Co  f  Qc-.li  it  inn  inf 


Grams  CgHgBr,  (P)  per  100  Grams  Sat.  Solution  in: 


C2H^OIL  C*HtOH.  (CHa)CH.CHaOH.  (CjH*)aO.  CSj.  C«H, 


O 

10 

20 

30 

40 

50 

60 

70 

75 

80 


14 

19 

26 

38 

57  6 
805 

94  4 


27 

40 

67 

85 

95 


20 

30 

44 

65 

77 
94.6 


30 

38 

47 

57 

67 

77 

87 


27 

34 

43 

53 

62 

72 

81 

90 


34 

43 

53 

62 

7i 

80 

88 


C#H&Br. 


22 

29 

36 

45 


54 

67 

79 

84 

90 


c  ,TV  df  Mixtures  of  p  Dibromobenzene  and  p  Dichlorobenzene 

Solubility  of  Mktores^  sPlutiqns  of  Ethyl  Alcohol 

Solvent,  50  Vol.  %  C*H»OH,  t  =49- 1  • 

(Klister  and  Dahmer,  190S  ) 


Gms.  per  100  cc.  Sat.  Sol. 


GdLBn. 

O.484 

0.505 
0.496 
0  477 
0.470 
O.I96 
O 


CgHgCli. 

O 

O.044 

O.084 

0.503 
0.721 
i  -311 
1 .614 


Mol.  %  C.ILBn 
in  Solute. 

IOO 
89.8 
80.7 
59-3 
54-4 
11 .6 
o 


Solvent,  90.9  Vol.  %  C2H6OH,  t  25 

(Klister  and  Wiirfel,  i904-°S-) 

Gms.  per  100  cc.  Sat_SoL  Mol.  %  C«H*Bri 

O 

O.696 
2 .808 
4.249 
6.237 

6.877 
8.271 


C«H«Brj. 

2.909 
2.674 
2 . 220 
I.769 
I.27I 
0.675 


in  Solute. 
IOO 

94-3 

70.7 

49  I 
24-5 
9.9 


Additional  data  lot  the  above  system  are  given  by  Thie,  (.903). 
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Solubility  of  p 


Dibromobenzene  in  Several  Solvents  at  250. 
(Hildebrand,  Ellefson  and  Beebe,  1917  ) 


Gms.  C«H«Brt  (p) 

Solvent.  P«  «,o°  Gms- 

Solvent 

Methyl  Alcohol  to -35 

Benzene  83 . 8 

Carbon  Disulfide  90 


Gras.  CsHsBrj  (p) 


Solvent.  per  ioo  Gms. 

Solvent. 

Carbon  Tetrachloride  36 .6 

Ethyl  Ether  71 -3 

Hexane  25.9 


Di  Bromo  BENZENB  (Para)  C«HtBrj. 

Solubility  of  Dibromobenzene  in  Several  Solvents.  (Mortimer,  1923.) 

Mols.  ^CsH,Brt  per  100  mols.  saturated  solution  In  : _ 


t\  c,  h,.  c,n5cn,..  cci,.  c,hsno,.  c,hsnh,.  c,h5oh. 

o.. . .  ii.o  io.5  7.9  6.9  3.3  - 

20 .  20.2  19.7  i5-9  1 4  •  4  8.5  - 

4o .  34.9  34.3  29.8  27.9  19.7  1.7 

60 .  55.7  55.i  5i.i  49-i  39.6  28.6 

80 .  84.5  84.0  -  81. 1  77.6  72.0 


100  gms.  methyl  formate  dissolve  28.4  gms.  pC#H4Br2  at  25°.  (Krober,  1919.  ) 


The  critical  solution  temperature  of  mixtures  of  p  dibrombenzene  and 
phenyl  carbinol  is  at  about  48°.  That  for  mixtures  of  p  dibrom  benzene 
and  methyl  salicylate,  is  69° ,  for  mixtures  of  p  dibrom  benzene  and  n 
phenyl  ethanol  is  67°,  and  for  mixtures  of  p  dibrom  benzene  and  menthol 
is  550.  (Lecat,  1928. ) 

Freezing-point  data. are  given  for  mixtures  of: 


o„  m  and  p  Dibromo  benzenes.  (Holleman  and  Van  der  Linden,  1911;  Wibaut, 

van  der  Lande  and  Wallagh,  1933.) 

Dibrom  o benzenes  +  Dichloro  benzenes  (Deffet,  1928.) 

+  Nitrobenzene  +  allyl  mustard  oil  ( Schischokim,  1930.) 

"  "  +  Bromo  iodo  benzene  (Nagornow,  1911.) 

"  + Bromo  chloro  benzene  (Bruni  and  Gorni,  1899  1900.) 

+  Bromo  toluene  (Borodowski  and  Bogojowlenski ,  1904.) 

"  +  Camphor  (Jefremow,  1915.) 

"  +p  Chloro  nitro  benzene  (Pawlewski,  1898.) 

+.p  Di  chloro  benzene  (Bruni  and  Gomi,  1895^  1900;  Kiister 
and  Wflrfel ,  1904-5;  and  Kruyt,  1912.) 

I  |Di  Chloro  benzene  +  C  H  OH  (Meyer,  1922,  Smits,  1920.) 
t p  Di  iodo  benzene  (Nagornow,  i9ii.) 

BROMO  CHLORO  BENZENES  p,  m  and  p  CflH4BrCl. 

Freezing-point  data  are  given  for  mixtures  of: 


.2, a  and  C  Bromochloro  benzenes  (Holleman  and  Van  der  Linden,  1911;  Van 
D  Loon  and  Wibaut,  1937.) 

Bromo  chloro  benzenes  +  p  Dibromo  benzene  (Holleman  and  Van  der  Linden,  191: 

+  p  Dichloro  benzene  (Bruni  and  Gorni,  1899;  Kruyt, 

BROMO  FLUORO  BENZENE  CaH  BrF.  1912.) 

6  4 

a  and  p  Brom°  n“°ro  b— * are 
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BROMO  IODO  BENZENE  C„H  BrI. 

o  4 

Freezing-point  data  for  mixtures  of: 


Bromo  Iodo  Benzene  +  Dibromo  benzene  (Nagornow, 

+  Di  iodo  benzene  (Nagornow, 

Kircheisen 

DI  IODO  BENZENE  CAWAl0. 

0  4  2 


1911. ) 

1911;  Rheinboldt  and 
,  1926.) 


Freezing-point  data  for  mixtures  of: 


Di  iodo  benzene  +  Bromo  iodo  benzene  (Nagornow,  1911;  Rheinboldt  and 

Kircheisen, ‘ 1926. ) 

+  Chloro  iodo  benzene  (Nagornow,  1911.) 

TRI  BROMO  ANILINE  C.fLBr.NH, . 

0  2  o  2 

Freezing-point  data  are  g^ven  for  mixtures  of  s  tri  bromo  aniline 
and  2  chloro  9.6,  di  bromo  aniline.  (Sudborough  and  Lakhamalani,  1917.) 

DICHLORO  BENZENES  Q,  m  and  p.  C6H4C12. 

Solubility  op  o,  «,  and  p  Dichloro  Benzenes,  Each  Separately, in  Water. 

(Klemeno  and  Low,  1930.) 


The  method  of  Rex, 
to  about  l  liter  was 


1906,  modified  by  increasing  the  size  of  the  flask 
used. 


c° 

Gms.  C_H.C10  per  1000 

6  4  Z  ^ 

gms.  HgO 

/  0  compound 

m  compound 

E  compound 

20 

0.134 

0.111 

O.0689 

25 

0.145 

0.123 

0.0791 

30 

0<171 

0.140 

0.0933 

35 

O.183 

0.150 

(0.1044) 

-(0.0830) 

40 

0.194 

O.167 

— 

0.1008 

45 

0.203 

0.177 

0.1219 

55 

0.223 

0.196 

0.156) 1) 

60 

0.232 

0.201 

0. 163! 1 ) 

(1)  liquid  state. 

The  p  compound  has  a  transition  point  from  stable  to  unstable  form  at 
35ioo  gms.  HgO  dissolve  0.077  P  CfiH4Cl2  at  30°.  (Gross  and  Saylor,  1931*  > 


Solubility  of  p  Dichloro  Bbnzbne  in  Liquid  Carbon  Dioxide. 

(Biichner,  1905-06.) 


c° 

Gms .  p  C6H4C12  per  100 

1 . 2 

-33 

-10 

4.2 

+10 

11.4 

22.7 

20 

22 

34-4 

The  critical  solution  temperature  of  mixtures  of  p  dichloro  benzene  and 
aniline  is  45.5° •  (Lecat,  1928.) 
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Freezing-point  data  for  mixtures  of  2* 
given  by  Holleman  &  Van  der  Linden,  1911 
Walagh ,  1937-) 


m  and  p  Dichloro  benzenes  are 
;~Wibaut,  Van  der  Linden  and 


Results  for  mixtures  of  Dichloro  benzenes  and: 


Bromo  benzene  (Timmermans,  1939*1 

Bromo  chloro  benzene  (Bruni  and  Gorni,  1899*) 

Chloro  benzene  (Timmermans,  1939*) 

Chloro  iodo  benzene  (Nagornow,  1911.) 

Chloro  phenol  (Burnham  and  Madgin,  1936.) 

Di  bromo  benzenes  (Bruni  and  Gorni,  1899*1900;  Kiister  and  Wurfel,  1909-5; 

Kruyt,  1912;  Deffet,  1938.) 

Di  bromo  benzenes  +  C2HB0H  (Meyer,  1922;  Smits,  1920.) 

Di  chloro  benzene  (Timmermans,  1939. > 

Di  iodo  benzene  (Nagornow,  1911.) 

Di  phenyl  iMorris  and  Cook,  1935* * 

Fluoro  benzene  (Timmermans,  1939* • 

Naphthalene  (Morris  and  Cook,  1935. ) 

Nitro  benzene  (Hrynakowski  and  Szymt,  1938a.) 
o  Chloro  toluene  (Timmermans,  1939*) 
q  Cresol  (Glass  and  Madgin,  1939*) 
p  Toluidine  (Glass  and  Madgin,  1939*) 

Tetra  chloro  benzene  (Timmermans,  1934*) 

Tri  phenyl  methane  (Morris  and  Cook,  1935*) 


CHLORO  IODO  BENZENE  p  C6H4C1I . 

Freezing-point  data  are  given  for  mixtures  of: 

Chloro  iodo  benzene  +  di  iodo  benzene  (Nagornow,  1911;  Rheinboldt  and 

Kirscheisin,  1926.) 

Chloro  iodo  benzene  +  di  chloro  benzene  (Nagornow,  1911.) 

Di  iodo  benzene  +  bromo  iodo  benzene  (Rheinboldt  and  Kirscheisin,  1926. 

TRI  BROMO  ANILINE  C6H2NH2(  2.4.6. ).  Br3* 

Freezing-point  data  for  mixtures  of  tri  bromo  aniline  and  tri  nitro 
phenol  are  given  by  Hertel,  1924. 


BROMO  NITROSO  BENZENE  C.H^BrNO. 

o  4 

Freezing-point  data  are  given  for  mixtures  of: 


Bromo  mtroso  benzene  +  Nitroso  anisole  (Hammick,  Edwards,  Illingsworth 

..  „  „  ...  .  and  Snell,  1933.) 

m  Nitro  nitroso  benzene  " 


QUINONE  CO  <  (CH  .CH  )t  >  CO. 

»“•  Sat'  80‘-  °f  Qu'n”0e  in  wa,er  --h  «">•  CO <  (CH .  CH ),  > CO  at 


)) 

» 


» 

» 


0 .  i  n  H  Cl 
1  .on  H  Cl 


» 

» 


*•44 


>>  »  » 

»  »  » 

Granger  and  Nelson,  1921.) 


The  solubility  of  Quinono  in  Ws tpr  at  »  .  _ . 

readings,  is  1.51  gms  C  H  0  n*>r  u  A  e^ermined  by  interferometer 

d,o  -a  ,«■« 


C6  N4O2 


344 


Solubility  of  Quinone  in  Aqueous  0.01.  n  <JIydhoghloric  Acid. 
(Linderstrom-Lang,  1924;  at  23».75  Kruyt  and  Robinson,  1926..  ) 

Gm.  mol?.  CO<(CH,CH\,>CQ.  Gins.  CO  <  (Ctt.  CH),>  CO. 
Jer  liter  sat.  sol.  per  100  cp.  saw  sol. 


t'. 


II.  85 . . 0.0863 


r8.o 

23.8 


o. io33 

0.1236 


23.75..  . . .  .  ...  .  v... . ... ., .  o^  1293 


0.9333 
1  .J17 
i .  337 
r.397 


Solubilmy  op  Quinone  in  Aqueous  Salt  Solutions. 

(LiaderstrOm-baag.  1924. ) 

On  account  of  the  instability  of  quinone  at  lower  concentrations  of  hydrogen 
ions  the  aqueous  salt  soltitums  were  made  in  0.0 1  n  H  Cl  instead  of  pure  water. 
The  results,  therefore,  show,  in  all  cases,  the  solubility  of  quinone  in  aqueous 
solutions  containing  both  H  Cl  present  in  0.01  n  concentration,  and  the  several 
salts  present  in  the  concentrations  shown  in  the  table.  Constant  rotation  in  a 
thermostat  for  3  to  5  hours  was  employed.  The  quinone  was  prepared  by  distilling 
a  raw  quinone  with  water  fapor.  The  titrations  were  made  according  to  Knecht 
and  Hibbert  ( Ber 43,  3455,  1910),  with  titanium  chloride  in  acid  solution,  and 
retitration  with  iron  alum,  using  potassium  sulfocyanate  as  indicator. 


Salt. 

IyiCl... 
»  ... 
»  ... 

))  •  •  • 
»  .  •  . 
))  ... 
))  «  m  • 

»  .  . 

»  ... 
»  -  .  . 
w  •  •  • 
»  ... 
»  . .  . 
NaCl... 

))  $  .  A 

»  ... 
»  ... 
»  ... 
)>  ... 
»  ... 
.  .  . 
»  ... 
))  ... 
»  ... 

KSCN  . 
kno3.. 

KjSO*. 

KC1  ... 
»  ... 
»  ... 
»  ... 
»)  ... 
»  ... 
i )  .  •  • 

»  ... 


t*. 

Gin.  equlv. 
salt 

per  liter. 

to 

00 

o.835 

)> 

1 .670 

>* 

2.5o5 

» 

3.34o 

l8wO 

0.669 

» 

1 .338 

» 

2.676 

» 

4  .oi3 

1) 

5. 35 1 

23.5 

o.835 

» 

1 .670 

1) 

2 . 5o5 

)> 

3.34o 

18. 85 

0.4 

» 

0.8 

» 

1 .6 

» 

3.2 

18.0 

0.49 

>* 

o-99 

)> 

i-99 

» 

2-99 

» 

3-99 

23.85 

0.4 

)) 

0.8 

-)) 

1.6 

» 

3.2 

» 

(.5 

)) 

i,5 

)) 

3.o 

ii.85 

0.7 

)> 

1.4 

» 

2.1 

» 

2.8 

18. O' 

0.7 

r) 

1.4 

)) 

2. 1 

» 

2.8 

Gm.  mol. 

co<(Giv:«)s>co 

per  liter. 

or.  0744 

o  066 1 

o . 0604 

o.o558 

0.0908 

0.0818 

0,0692 

0.0625 

o.o5g3 

o. io45 

00922 

o.o83o 

0.0760 

0.0816 

0.0781 

0.0718 

0.0620 

o . 096 1 

0.0905 

o . 0804 

o . 0726 
0.0661 
o. 1 I 52 

o. 1092 
0.0974 
0.0821 

O . 2200* 

0.1708* 

0.0824* 

o.o83g 

0.0826 

o . 0808 

0.0792 

0.0987 

0.0956 

0.0928 

0.0894 


•  Kruyt  and  Robinson,  1926. 


Gm.  equlr. 

Gm:  mol. 

salt 

CO<(CH.CH)t>CO 

SaR. 

tv 

per  liter. 

per  Uler. 

KCI . 

23 . 85 

0.7 

O.I167 

»  . 

» 

1  -4 

O.III9 

»  ....  * 

» 

1 .5 

O  .1 169* 

»  ..... 

)) 

2. 1 

O. 1073 

»  . 

» 

2.8 

O. 1026 

RbCl. . . . 

18.0 

0.6 

O. 1006 

»  .... 

» 

1  2 

O..O979 

»  .... 

>> 

2.4 

0.0941 

CsCl ..  .. 

18 

0.578 

O. 10l6 

»  .... 

)) 

0.867 

O. IOI9 

»  .  .  V  *. 

» 

i.733 

O. 1002 

KBr . 

17.85 

0.6 

O. 1086 

1)  ..... 

» 

1.2 

0. I i52 

>)  .  .  -  .  . 

)) 

1.95 

0  1227 

»  . 

23.75 

0.6 

0 . 1 277 

0 

1 .2 

0. 1342 

»  . 

)) 

1.95 

0. i4°8 

)) 

1 .5 

O. 1402* 

KI . 

» 

1 .5 

0. 1933* 

CaCI3  ... 

to 

00 

r> 

—* 

0.598 

0.0938 

)D  .  .  • 

» 

1 . 193 

0.0872 

»  ... 

» 

2.390 

0.0777 

»  •  •.  . 

23  .'75 

0.598 

0.  I  I  12 

» 

1 . 195 

0. 1026 

))  ... 

0 

)) 

2.390 

3.585 

0.0903 

0.0819 

Na,S04. . 

17,85 

o.36 

0.0876 

»  •  • 

)) 

» 

0.72 

1  44 

0.0754 

o.o55t 

2.3 . 7.5 

o.36 

0. 1041 

)) 

0.72 

0.0897 

)) 

i.44 

0.0657 

MgSO? , . 

18 

» 

1 .0 

2.0 

0, 0693 
0.0458 

»  .  • 

» 

3.o 

0.0294 

))  •  • 
Ba Cl2  ... 

HC1 . 

H,SOt... 

18 

» 

» 

1.5 

1-49 

1.49 

o.o883 

0.  u3g 

0.0944 
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Solubility  or  Quinone  IM  Aqueous  Salt  Solutions  at  17.9 

(Underatrtm-Lang.  10E9.) 


Salt 


Ob.  Mol. 
8a  It 

par  lltar 


Om.  Mol. 

^  CSH4°E 
par  lltar 


Salt 


(hi.  Mol . 
Salt 

par  lltar 


OB.  Mol. 


par  lltai 


KI 

0.0 

0.1030 

II 

0.6 

0.1231 

II 

1.2 

0.1460 

NH  Cl 

0.8 

0.0954 

II4 

1.6 

0.0916 

II 

3.a 

0.0864 

CH.NHp.HCl 

0.666 

0.0968 

1.333 

0.0929 

II 

2.663 

0.0859 

CoH-NH-.HCl 

0.747 

0.0945 

11 

1.493 

0.0889 

11 

3.986 

0.0808 

C.HqNH-.HCI 

0.690 

0.1006 

II 

1.390 

0.0989 

(CH_) _ (CpH. ) .NCI 

0.455 

0.0981 

(CgfL^i6 

0.705 

0.0930 

Z  6  # 

1.410 

0.0793 

Freezing-point  data  are  given  by  Kremann,  Sutter,  Sitte,  Strzelba  and 
Dobolzky,  1922,  for  mixtures  of  Quinone  and: 


Acenaphthene 

Anthracene 

Carbazole 

Di  nitro  phenol 

Di  phenylamine 

Fluorene 


Hydroquinone 

Naphthols 

Naphthalene 

Naphthylamines 

Nitro  benzene 

Nitro  phenols 

Paraquinone 


Phenol  Tri  nitro  phenol 

Picric  Acid  Tri  phenyl  carbinol 

Pyrocatechol  Tri  phenyl  methane 

Pyrogallol 

Resorcinol 

Toluidine 

Tri  chlor  acetic  acidli) 

( 1 )  Kendall  and  Gibbons,  1915. 


BROMO  NITRO  BENZENES  2,  a  and  p  C^BrNOg. 


Freezing-points  of  mixtures  of  Q,  rfl  and  p  bromo  nitro  benzenes  are 
given  by  Holleman  and  de  Bruyn,  1900;  Narbutt,  1905.  Results  for  mixtures 
of  Bromo  nitro  benzenes  and: 

Chloro  nitro  benzenes  (Kremann,  1908;  Kremann  and  Ehrlich,  1908;  Isaac, 

1908;  Kiister,  1891;  Hasselblatt,  1913;  Kitran,  1934; 
Puschin,  1926;  Puschin  and  Kitran,  1926;  Grimm, 
Gdnther  and  Titus,  1931. 

Fluoro  nitro  benzene  (Hasselblatt,  1913.) 
lodo  nitro  benzene  "  " 

Benzene  (Bugojawlewsky,  Winogradow  and  Bogobubow,  1906.) 

Cinnamylidene  aceto  phenone  (Giua,  1925.) 

Nitro  toluene  (Grimm,  Gunther  and  Titus,  1931.) 


CHLORO  NITRO  BENZENES  Q,  m  and  p  C^ClNOg. 

100  gms.  H20  dissolve  0.654  gm.  m  CflH4ClN02  «at  30°.  (Gross  and  Saylor, 

1931. » 

Solubility  op  p  Chloro  Nitro  Benzene  in  Water  and  Organic  Solvents. 

(Deavergnea.  1886.) 


Solvent 


Water 


CH.COOC-H, 

(cfi,>2c6  6 

96%  C  H.OH 
100%  " 


CH30H 

CbHb 


a»8.  CeH4ClN02(l,4)  per 


100  gms. 

aplvent  at 

8olvent 

r  17° 

60^  ' 

0.0028 

0.0135 

CHC1, 

— 

0.0153(  100°) 

ckhJ 

75.67 

244 . 59 

cfil‘ 

127.53 

315.78 

CAHcCH. 

6.99 

30.19 

cS.6  s 

IO.48 

33.66 

(C0Hc ) _0 

8.73 

28.18 

8  6  8 

83.59- 

247.37 

CgH^ClNOgfl .4)  par 
100  gms.  solvent  at 


60®  ' 

73.62 

165.75 

97.62 

312.67 

17.42 

99.11 

77.59 

224.59 

28.50 

69.84(33.5 

53.22( 15°) 

1  73.19(330) 

c6h,o2 
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Solubility  of  q.  and  of  m  Chloro  Nitro  Benzene,  Each  Separately, 

in  Liquid  Carbon  Dioxide. 

(Buchner,  1906-06.) 


Results  for: 


Q 

Chloro  Nitro  Benzene 

51  Chloro  Nitro  Benzene 

ro 

Gtois.  2  CeH4ClN0g  per 

to 

Gtas .  a  C8H4ClN0g  per 

L 

100  gas.  sat.  solution 

b 

100  gms.  sat.  solution 

-32 

1.0 

-1 

1.8 

+  5 

7.8 

+16.5 

11.2 

7 

16.5  -  36.0  Quad.  pt. 

7.5 

38.2  Quad.  pt. 

8 

58.8 

20 

53-2 

11 

65.8 

100  gms .  sat.  solution  of  p  chloro  nitro  benzene  in  liquid  sulfur 
dioxide  contain  38  gms.  p  CflH4ClN02  at  (?)  t°.  (De  Carli,  1927*) 
The  critical  solution  temperature  of  mixtures  of  p  chloro  nitro 
benzene  and  benzoic  acid  is  86°.  (Lecat,  1929.) 


Solubility  of  0,  tn  and  p  Chloronitrobenzenes  in  Aniline,  Deter¬ 
mined  by  the  Freezing-point  Method. 

(Kremann,  1907.) 


t°. 


—  IO 

-  2.5 

+10 


Gms.  Each  Compound  (Determined  Separately)  per  100  Gms.  Sat.  Sol. 


0  CeHtCINOj. 
43.19  (  =  31  Mol.  %) 

5I-30  (  =  39 
69.15  (  =  57 


m  C«H«C1NOj. 
21.60  (  =  14  Mol.  %) 
31.67  (  =  21.5  “ 

49  29  (  =  36.5 


p  CeHtCINO?. 

27.75  (=18.5  Mol.  %) 
31  67  (=21.5 
38.50  (  =  27 


Freezing-point  data  for  mixtures  of  Q,  m  and  p  chloro  nitro  benzenes 
are  given  by  Holleman  and  de  Bruyn,  1900;  Bogojawlewsky,  Winogradow 
and  Bogobubow,  1906;  Kohman,  1925- 

Results  for  mixtures  of  chloro  nitro  benzenes  andt 


Aniline  (Kremann,  1907;  Kremann  and  Rodinis,  1906.) 

R^nzene  (Boeoiawlewski ,  Winogradow  and  Bogobubow,  1906.) 

Bromob i trobenzenes  (kremann  and  Ehrlich,  1,08;  Kiirah,  .,«!  Puchin, 

Camphor  (Jefremow,  1916.) 

Cinnamylidine  acetophenone  (Giua,  1925.1 
Di  bromo  benzenes  (Pawlewski,  1898.) 

Di  phenyl  amine  (Tinkler,  1913-* 

Fluoro  nitro  benzene  (Hasselblatt,  1913*' 

Iodo  nitro  benzene  . 

Naphthalene  (Kremann  and  Roden  is,  1906.) 

Nitro  aniline  (Grimm,  Gunther  and 

Nitro  bromo  "benzene  (Grimm,  Gunther  and  Titus,  1931. 

Nitro  mannite  (Urbanski,  1933>  *934- 

miro  phenol  (Grimm,  Gunther  and  Titus,  .«.•! 

Nitro  toluene 


FLUORO  NITRO  BENZENE  CeH4F(N0g) 


Freezing-point  data  lor  mixtures  of  lluoro  nitro  benzene  and  chloro 
nitrobenzene  are  given  by  Hasselblatt,  1913- 
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IODO  NITRO  BENZENES  CflH4IN02. 

Freezing-point  data  for  mixtures  of  Q,  m- and  p  iodo  mtro  benzenes 
are  given  by  Holleman,  1913. 

NITRO  NITROSO  BENZENE  CeH4(N02)  NO. 

Freezing-point  data  are  given  for  mixtures  of: 

m  Nitro  nitroso  benzene +  Nitroso  mesitylene  (Hammick,  Edwards,  Illingworth 

and  Small ,  1933 • ) 

11  »  "  M  +  Bromo  nitroso  benzene 

n  H  •'  "  +  Nitroso  dimethyl  aniline 

n  H  ''  "  +  Nitroso  mesitylene 


DINITRO  BENZENES  2,  ffl  and  p  C8H4(N0g)2 


8olvent 


HoO 


*8^ 

II 


CH_COOCpH, 

(cL)2c6  6 
ch,5h8 
96*  c2hboh 

100%  " 


ssolve  o 

.21  gm.  ortho, 

2.14  gm. 

meta  and  1 

.32  gm.  para 

t  20-25° 

.  (Dehn,  1917 

. ) 

a  Dinitro  Bxnzbni  in 

Watxk  and  in  Organic 

Solvents. 

(Deavergnea, 

1985.  ) 

°B8.  C^NOglgdfS)  per 

OBa.  C.li 

l*(N6p)g>(l,3)  Per 

100  @ns 

•  solvent  at: 

- A _ _  . 

Solvent 

100  gma.  solvent  at: 

J  16° 

60®  ' 

7  16® 

50®  ' 

O.OO69 

O.O469 

C8He 

34.09 

195.89 

— 

0.1910(100  °)CHC1_ 

30.51 

69.48 

31.09 

148.44 

(c2h6t2o 

6.74 

11.06(30°) 

72.37 

213.04 

CAN 

64.52 

216.25 

5.27 

11.08 

cS, 

1.23 

1.38(330) 

2.37 

11.49 

CCI. 

0-97 

8.97 

2.55 

12.69 

CeH6CH3 

25.66 

134.80 

5.9(24. 

6°)  — 

Solubility  of  Dinitrobenzene  in  Concentrated 
of  Sulfuric  Acid.  ( Hough,  Savage  and 

The  results  are  given  only  in  the  form  of  a  Chart, 
values  were  read  from  the  published  curve. 


Gms.  C,H,(NO,),  per  100  gms.  sal.  sol.  In 


t”- 

70  ®/  0  II, SO.. 

»0®/oHtSO,. 

O'1  V  0  H,SO 

O.  • 

. .  0.5 

1.3 

7.0 

10.  . 

• .  0.6 

i.35 

7. ‘2 

7.0.  . 

..  0.7 

1.5 

7.5 

1 5. . 

30. . 

.  .  0.75 
..  0.8 

i.55 

1.6 

7.75 

8.0 

4o. . 

. .  o.85 

1.8 

8.8 

Aqueous  Solutions 

van  Marie,  192ft  1 

The  following  approximate 


l.ms.  per  100  gms.  sal.  sol.  in 


t*. 

70»/0  II, SO,. 

80«/o  D.so,. 

90»/o  H,SO 

5o. 

...  .  O.9 

‘2.  I 

9*8 

60. 

.  .  .  I  .O 

•2.6 

I  I  .  I 

70. 
80 . 

...  i.3 

...  1.7 

3.2 

3.9 

i3. 1 

1 5 . 5 

90. 

...  -2.0 

4-7 

1 8  .  '2 

100. 

...  7. .  8 

6.2 

17. .  I 

Solubility  of  Meta  Dinitrobenzenf.  in  Ethyl  Acetate. 

( Moesveld,  1917,  1918;  Cohen  and  Moesveld,  1919.) 

The  determinations  were  made  with  the  greatest  possible  accuracy.  Constant 
agitation  in  a  thermostat  was  employed  and  all  precautions  taken  to  insure  the 
purity  of  the  materials  and.  accuracy  of  the  analyses.  The  results  are  given  to 
the  third  place  of  decimals. 


Gms.  /nJC6R,(NO,),  per 

Gms.  m  C6H,(N0,),  p«r 

Gms.  m  CsIIt(N0,),  po 

100  gms.  sat.  sol. 

f- 

100  gms.  sat.  sol. 

t“. 

100  gms.  sat.  tsol. 

0.02. 

...  17.89 

12.5  . 

...  23.46 

25.0. 

2.48. 

_  18.93 

l5 .0 . 

....  24.79 

27.5. 

5.o.  . 

...  19.94 

17.5  . 

3o.o. 

....  34.44 

7-5.. 

20.0. 

-  27-64 

32 . 5 . 

....  36.39 

10. 0. * 

. . .  22 . 2 I 

22 . 5  . 

-  29.18 

35.o. 

. ...  38. 4o 

In  addition  to  the  above  determinations,  which  were  made  at  the  ordinary 
pressure,  results  at  pressures  up  to  480  atmospheres  are  given.  These  show  a 
diminution  of  solubility  at  3o°  from  34.44  gms.  to  29.567  gms.  per  100  gms.  sat. 
sol.  at  a  pressure  of  480  atmospheres. 


DiNitroBENZENE  (m)  C6H4(NO*),. 

Solubility  in  Benzene,  Brom  Benzene  and  in  Chloroform. 

“  Synthetic  Method.” 

(Schroder ) 


t°. 

Gms  Sol. 

in: 

t°. 

100  Gms.  Sol 

.  in: 

C.H, 

C«H5Br 

chcu 

C„H6  C8HsBr 

CHC!S 

*5 

17  5 

.  .  . 

22  2 

40 

52. 0  38.O 

42  .O 

20 

26  0 

i8.5 

25  0 

50 

62.5  47  5 

52  -5 

25 

33  0 

23  7 

29  0 

60 

71.0  57-0 

65.0 

30 

40  0 

28 . 7 

33  0 

. 

.  . . 

Solubility  of 

m  Dinitrobenzene  in  Several  Alcohols  and 

(Timofeiew,  1894.) 
Gms.  m  CeHiCNOs)!  Solvent. 


Solvent. 

t°. 

per  100 

Sat.  Sol. 

Gms. 

Solvent. 

CH3OH 

13.8 

5-38 

5-65 

C2H50H 

13.8 

2.83 

2.92 

C3H70H 

13.8 

2 

2 

C3H70H 

73 

43  6 

77 -3 

HCOOH 

13 -5 

9 

9.9 

HCOOH 

15-5 

9.6 

10.5 

CH3COOH  13.5 

15-2 

17.9 

Gms.  m  CsHdNOsB 
per  too  Gms. 


CH3COOH 


<< 


C2H6COOH 

u 


C3H7COOH 


i5-5 

23 

13-5 
15  5 
23 

13-5 

i5-5 


Sat.  Sol. 

15-7 

17.8 
12 

12.9 
13-45 

7-3 

8.2 


Solvent. 

18.6 

21.6 
13.6 
14.8 

15-5 

8-3 

8.9 


5 oogms.  pyridine  dissolve  106.3  gms.  m  dinitrobenzene  at  2°°  25°.  (Dehn,  1917.) 
100  gms.  50%  aq.  pyridine  dissolve  45.5  gms.  m  dinitrobenzene  at  20  25  . 

100  gms.  sat.  solution  of  di  nitro  benzene  in  liquid  sulfur  dioxide 
contain  about  51  gms.  CaHi(N02)2  (o,  m,  or  p?)  at  (?)  t  . 

100  gms.  sat.  solution  in  liquid  ammonia .contain  about  19  gms. 

C,H4(N0£l,.  lDe  Carl1’  1WJ 


BENZENE  DISULFON  CHLORIDES  CeH4IS02>2Cl. 


Freezing-point  data  are  given 
Disulfon  chlorides  C8H4(S02)2C1. 


for  mixtures  of  o,  m  and  p  Benzene 
(Holleman  and  Poliak,  1910.) 
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P  nnint  data  are  given  for  mixtures  of  Q,  Q  and  p  Di  nitro 

beSSSVSS^!  iS;'iyier.  >932  and  Pounder  and  Masson,  i934- 


Results  are  given  for  mixtures  of 

Acetanilide! 22) 

Acenaphthene! 6) ( 14) 

Amino  azo  benzene! 38) 

Amino  phenol! 13) 

Aniline! 1 ) ! 5) 

Anthracene(3i) 

Azo  benzene  1 38) 

Benzene(2) 

Camphor! 35) 

Carbazole! 7 ) 

Cinnamylidene  aceto  phenone(i4a) 

Di  chloro  di'nitro  benzene 
Di  methyl  amino  azo  benzene! 38) 

Di  nitro  benzenes(39) 

Di  nitro  toluenel 14) l >6 ) l 40 ) 

»  '•  "  > tri  nitro  toluene! 28 

Di  phenyl  amine! 14) 

Fluorene! 4) (23) 

Hydroquinone!  15) 

Hydroquinone  di  methyl  ether! 15) 
Naphthalene!  1 )  (  5 ) 1 1 7  > <  25) ( 26) 1 29 ) 

! 30) ( 36) 

Naphthylaminesl8)  (18) 

Naphthol!  15) 


Di  nitro  benzenes  and: 

Naphthol  methyl  ether(.is) 

Nitranilinesl 22) I27) 

Nitro  benzene! 19 )( 19a) ( 20 )( 32 ) 

Nitro  erythri tel 41 ) 

Nitro  glycerine! 33) 

Nitro  mannitel 41 1 
Nitro  penta  erythrite(’4i  > 

Nitro  toluene (i4l 
Oxy  benzaldehyde<34) 

Phenanthrene<3 ) 

Phenylene  diamine! 11 )( 30) 

Pyrene! 23) 

Toluidine! 10) 

Tri  methylene  tri  nitraminel 42) 
s  Tri  nitro  benzene! 32) 

Tri  nitro  cresol(37) 

Tri  nitro  phenoll40) 

Tri  nitro  phenyl  methyl  nitraminel 37 ) 
Tri  nitro  toluene! 14) ( 16) (40) 

Tri  phenyl  carbinol(9) 

Urea! 10) ( 24* 

Urethan! 12) 


l 1 )  Kremann,  1904:  (2)  Kremann,  1908;  (3)  Kremann,  et  al,  1908:  (4) 

Kremann,  1911;  (5)  Kremann  and  Rodinis,  1906;  (6)  Kremann  and  Haas,  1919*. 

17)  Kremann  and  Strzelba,  1921;  (8)  Kremann  and  Grasser,  1916;  (9)  Kremann, 
Hohl  and  Muller  II,  1921;  (10)  Kremann  and  Petri tschek,  1917;  111)  Kremann 
and  Stro  h schneider,  1918;  (12)  Puschin  and  Fioletova,  1922;  1 13)  Kremann, 
Liipfer  and  Zawadsky,  1920;  (14)  Giua,  1915;  114a)  Giua,  1925)  (15)  Giua  and 
Marcellino,  1920:  (16)  Bogojovlewski ,  1918;  (17)  Kitran,  1924;  (18)  Rhein- 
boldt,  Henning  and  Kirscheisen,  1925;  I19)  Lehmstedt,  1918;  (19a)  Lehmstedt, 
1932:  I20)  Hammick  and  Hanson,  1933;  (21)  Macleod,  Pfund  and  Kilpatrick, 

1922;  (22)  Crompton  and  Whiteley,  1895;  (23)  Shimomiya,  1940;  (24)  Van  Dorp, 
Limburg  and  Nobel,  1937;  (25)  Kumakov,  Krotkov  and  Oksman,  1915;  (26)  Skau, 
1930:  (27)  Johnston  and  Jones,  1928:  (28)  Hrynakowski,  1934;  (29)  Puschin, 
1926a;  (30)  Puschin  and  Rikovski,  1930;  <31)  Kremann  and  Muller  II,  1921; 
(32)  Hammick,  Andrew  and  Hampson,  1932;  (33)  Kurita  and  Hagui,  1929;  (34) 
Kremann  and  Pogantsch,  1923;  (35)  Jefremow,  1916;  (36)  Olivari,  1911; 

(37)  Jefremow  and  Tichomirow,  1927;  (38)  Giua  and  Reggiani,  1925;  (39) 

Wyler,  1932;  (40)  Hrynakowski  and  Kapuscinski,  1933;  (41)  Urbanski, 

1933;  <42)  Urbanski  and  Rabek-Gawronska.  1934. 


COMENIC  ACID  C,HtO,. 


100  gms.  sai.  sol.  in 
»  »  in 


water  contain  o.5i  gm.  C6H405«t  25°.  (Verkade,  1924.) 
o.b.  molecular  H3B03 solution  contain  o.5i  gm.  C6H40i  at  25° 
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Dinitro  PHENOLS  C»H3OH(NOi),  1.2. 3;  1.2.4;  1.2. 5  etc. 

Solubility  of  Isomeric  Dinitro  Phenols,  Each  Separately,  in  Water. 

(  Sidgwick  and  Aldous,  1921  ;  Sidgwick  and  Taylor,  1922.) 

The  determinations  were  made  by  the  sealed  tube  method.  The  temperature 
of  appearance  of  two  layers,  or  of  disappearance  of  the  last  crystal  was  determined. 
In  indicating  the  structure  of  the  isomers  the  hydroxyl  group  is  always  assumed 
to  occupy  position  I. 

Results  for  the  i.2.3  Compound  : 


Gmi.  C6H,OH(NO,),.i  .2.3 


t*.  per  100  gms.  sat.  sol. 

94-5 .  6.74 

108.2 .  10.90 

120.  I .  20.83 

122.2.....  35. 1 3 


Gras.  C,H3OH(NOj)j.l.2.3 
t'.  per  100  gms.  sat.  sol. 

122.5  (crlt.  t.); 

120.4 .  52.  i5 

116.7......  6°. 44 

g5  .O  (tr.  pt.) .  - 


Gms.  C„HsOH(NO,),.1.2.3 


t”.  per  too  gras.  sat.  sol._ 

96.0 .  74.32* 


112.3.. _  89.85* 

1 45 . 1  (in.  pt.( .  100.00* 


*  Solid  Dinitro  Phenol  present. 


Solubility  of  Isomeric  Dinitro  Phenols,  Each  Separately  in  Water  ^Con.). 

Results  for  the  : 


1.2. 

4  Compound. 

1.2 

5  Co 

m pound. 

1. 

a. 

6  Co 

mpound. 

1.3.4 

Compound. 

Gms. 

Gms. 

Gms. 

Gms. 

C0HjOH(NO,).t.2 

C.H, 

0HiN0j)jl.2.5 

CtHjOH(NO,)t1.2.0 

C6H,OH(NOs),I.U.t 

per  100  gms. 

per  100  gins. 

per  too  gms. 

per  too  gms. 

t*. 

sat.  sol. 

t". 

sat.  sol.  t 

t*. 

sat.  sol. 

t”. 

sat.  sol. 

109.6 

1.95 

124.7. 

•  • 

2.33 

7 1 

1 

•  • 

0.703 

82.0 

.  6.o5 

126. 1 

2.98 

1 35 1 8 

.  . 

2-97 

89 

6 

•  . 

I  .OO 

97-5 

12.74 

137.7 

3.8l 

146.4. 

■.  . 

3.91 

117 

6 

•  • 

I  .  87 

104.6 

.  23.28 

170.5 

182.5 

8-99 

12.98 

162. 1 
194.5. 

5.69 

1 2 . 24 

1 39 
147 

7 

9- 

•  * 

3.24 

3-97 

1  o5 . 2 
101 .6 

crit.t.  36.65 

.  55.4° 

200.  + 

crit.t. 

200 .  + 

crit.t. 

- 

192 

.5 

•  • 

12.27 

73.8 

70.2.3 

187.7 

86.36 

172.2 

•  . 

9 1  *  73 

200 

.+ 

crit.t 

- 

52.2 

tr.  p. 

1 56.o 

.  93.35 

146.4 

.  # 

94.5i 

1 58 

0 

•  • 

93-44 

53.0 

..  74.91* 

1 3 1 .2 

97 -1 4 

1 1 3 . 5 . 

*.  • 

96.72 

1 38 

3 

.  • 

95  -96 

84-5 

89.43* 

121 .7 

•  97-7° 

97-5 

tr.  pt. 

- 

102 

.6 

•  •  • 

57.80 

i34-7 

m.pt.  IOO .0* 

1 17.6 

98.24 

98.0 

* 

97.50* 

84 

.5 

•  • 

98  •  42 

104.2 

tr.pt.  — 

100.0 

98.48* 

5q 

2 

tr.  pt. 

108. 1 

99 • 02* 

io5  6 

m .  pt. 

100.00* 

59 

.5 

.  . 

99 • 1 1  * 

*  Solid 

dinitro  phenol 

1x2.9 

m.pl.  100.0* 

62 

2m.pt. 

100.00* 

present. 

t*. 

5 1 . 6 .. . . 

70.4 . 

109.3. . . . 
124 .6  . . . 

125.  crit.  t. 
121.5 - 

97.6..  .. 

54.1  If.  pi. 


Results  for  the  1.3.5 

Gms. 

C«HiOH.(NO,)j1.3.5 

per  100  gms.  .Solid 

sal.  sol.  Phase. 

i.36  C6H30II(N04)f2Hi0 

3.23  two  liquid  layers 
io.83  »  u 

29.98  »  ” 

»  » 

57.66 

69 . 66  >*  ” 

77 . 6  C,II,0II(N0*lt+C»ll,0H(N01l»  1  H.0 


Compound  : 


Gms. 

C„II,0H.(N0o)t1.:t.5 

per  100  gms. 

Solid 

t°- 

‘  sat.  sol. 

Phase. 

54.5. 

••  7957 

C6H3OH(NOi), 

55.5. 

81.70 

» 

57-9- 

..  83.64 

» 

61 .9. 

86.3i 

» 

69.9- 

..  9°-7i 

)> 

8i.3. 

93 . 00 

)) 

1 00 . 5 . 

96 . 08 

» 

126.1  in 

100.00 

» 
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Solubility  of  Isomeric  Dinitro  Phenols,  Each  Separately,  in  Benzene 
(Sidgwick  and  Aldoois,  1921;  Sidgwick  and  Taylor,  1922). 

Solid  dinitro  phenol  was  present  as  the  solid  phase  in  all  cases. 


t*. 

Gnu. 

per  .100  gms. 
sat.  sol. 

t°- 

Gras. 

C,H,OH(NOt), 
per  too  gm* 
sat.  sol 

t°. 

Gmgs. 

C,H,OH(NO, 
per  100  gms 
sat.  sol. 

< 

t°. 

Gms. 

C6H,OH(NO,| 
per  100  gras, 
sat.  sol. 

The  1.2 

..3  cmpd. 

93-9- 

...  79-°° 

The  1 

.2.6  cmpd. 

1 1-3 . 0 . . 

60.49 

78.7. . 

. .  12.77 

99-5. 

...  86.59 

25.5. 

...  43.36 

1 16. 1 . . 

73.10 

93.8. . 

. ,  25 . 3o 

io5 .6. 

. . .  93.61 

34.o. 

...  60.17 

122.6. . 

86.64 

102.5 . . 

..  38.66 

The 

1.2.5  cmpd. 

44.5. 

...  78.52 

The  1 .3 

.5  cmpd. 

1 18  6. . 

. .  69. o5 

33.5. 

13.96 

5o.o. 

...  86.87 

60.9. . 

6.39 

134.9. • 

..  91.57 

48.5. 

...  24.22 

55.o. 

...  92.85 

85.o.. 

20 . 1 3 

The  1 .1 

1.4  cmpd. 

57.0. 

...  33.8i 

The 

1.3.4  cmpd. 

94-4- • 

32.63 

5i .0. . 

..  21.01 

67.9. 

48.91 

89.2. 

...  6.54 

97-7-- 

. .  5 1 . 1 3 

65.o. . 

..  34.6o 

71.4. 

.,.  54.78 

io6.5 . 

...  27-27 

io3.4- - 

..  73.08 

77  • 1  •  • 

.  .  52.36 

82.4. 

...  7297 

109.1. 

...  4i -65 

102.8. . 

83.73 

83.7.. 

. .  62.77 

88.6. 

...  82.44 

112.1. 

...  56.86 

1 16.0. . 

94.20 

87.2. . 

..  69.52 

98.5. 

...  92.90 

DiNitro  PHENOL  C,H6.0H.(N02)2. 

ioo  gms.  abs.  methyl  alcohol  dissolve  6.3  gms.  GiHi.0H.(N02)2  at  19. 50. 

100  gms.  abs.  ethyl  alcohol  dissolve  3.9  gms.  CfiHj.0H.(N02)2at  19.50.  (de  Bruyn,  ’92.) 


Solubility  of  i,  2,  4  Dinitro  Phenol  in  Watbr  and  Organic  Solvents. 

(Desvergnes,  1927;  1931a.) 


Ona.  CeH3(l)0H(2,4)(N02)2 

Solvent  per  100  gm^.  solvent  at  Solvent 

15°  60°  ' 


H,0 


CH.000CL1L 

(cB_)_o6 

CH  6h2 
96%  C?HR0H 
ioo%  2»6 


0.0202(12.^)0.0802  CH 
0. 6285!  85 °)  1.3488!  ioo°)CHCI 

15.55  39-49  (C-Hj.O 

35.90  98.33  C.HgN 

4.97  16.92  CS2 

3.05  11.32  CCI. 

3*77  13.29  CeH*CH3 


A  compound  with  pyridine  is  formed. 


Oms.  CeH3(l)0H(2/4)(N0JB)2 
per  100  gmav  solvent  at 
/1S°  505  ‘ 


6.39  25.67 

5.39  19.83 

3.06  7.19U0?) 

20.08  70.98* 

0.41  1 • 02 ( t  °? 1 

0.42  1 . 78 ( t °? ) 

6.36  19.98 


Solubility  of  1.2.6  Dinitro  Phenol  in  Water,  and  Organic  Solvents. 

(Desvergnes.  1927;  1931a.) 


Solvent 

t° 

aw.  CgHgd)  0H(8,6)(N02)2 

per  100  gms.  solvent 

Solvent 

HgO 

II 

15 

O.O315 

CeHe 

II 

50 

0.5121 

CHC1, 

CH3000C8H6 
(CHJ  .CO 

ch  Oh 

!96%  C,HROH 
100%  2"6 

100 

14 

II 

II 

II 

II 

1 .2200 

68.81 

162.21 

14.74 

6.50 

5.50 

'S*!-0 

ccf 

C.H.CH, 

6  6  3 

c0  ceH3O)0H(2te)(N02)g 

per  100  gms.  solvent 

33.65 

31.85 

"  8.76 

68.04 
"  O.67 

I  <>.69 

23.30 


c6h„o5 
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Solubility  of  a  Dinitro  Phenol  in  Aqueous  Salt  Solutions  at  25°. 

(v.  Halban,  Kortum  and  Seller,  lees.) 

The  authors  give '•no  other  identification  than  a  of  the  di  nitro  phenol 
used . 

Results  for  aqueous  solutions  of: 


Potassium 

Chloride 

Sodium 

Chloride 

Barium  Chloride 

Qm.  mols. 

per  liter 

/N _ 

Gto.  Mols 

.  per  liter 

A 

Om.  Equlv.  BaClg  0«.  Mol.  C^OgNg 

f  KC1 

vwT 

/  NaCl 

C6H4°5N2  ' 

Per  liter  per  liter 

0..0 

0 .002524 

0.01209 

0.002556 

0.02707  O.OO2567 

0.04523 

0.002599 

0.06093 

0.002551 

O.05884  0.002580 

0.1107 

0.002623 

0 .1427 

0.002515 

0.1310  0.002579 

0.2767 

0.002642 

0.2059 

O.OO2480 

0.5102  0.002459 

0 . 4482 

0.002646 

0-597.2 

0.002278 

1.0075  0.002242 

0.6043 

0 . 002646 

1.043 

0.002065 

1.0032  0.002240 

0.8696 

0.002636 

1.245 

0.001741 

1.743  0.001950 

1.251 

0.002614 

2.084 

O.OO1608 

2.036  O.OO1829 

Potassium 

Perchlorate 

Sodium  Perchlorate 

Qm.  Mols.  per  liter 

Qm.  Mols.  per  liter 

'  KC10. 

4 

C6H4°5N2  ' 

/  NaC104  "  <V<05H2  V 

0.03462 

0.002632 

O.O4788  0.002643 

0.05388 

0.002670 

0.1071  0.002726 

0.08664 

0.002734 

0.2234  0.002895 

0.1274 

0.002811 

0.4027  0.003127 

0. 1502 

0.002859 

1.0330  O.OO3833 

Freezing-point  data  for  mixtures  of  Dinitrobenzene  +  Hydroquinone 
dimethyl  ether  are  given  by  Giua  and  Marcellino,  1920. 


DINITRO  PHENOL 


Freezing-point  data  are  given  for  mixtures  of  1.2.4  Dinitro  phenol  and: 


Acetanilide! 18) ( 19) 
Acenophthene ( 2 ) 
Acetophenone! 3> 
Aniline! 1 ) 
Anthracene! 4) 
Antipyrine(2) 
Azobenzene! 11) 

Benzo  hydrol(i2) 
Benzo  phenone (3) 


Cinnamic  acid(9) 

Di  methyl  oxalate<9) 

Di  methyl  pyrene! 17) 
Diphenyl  amine(7) 
Fenchon (8) 1 15* 
Naphthalene! 20 ) 

Nitro  benzene (10) 

Ni tro  phenol ( 18 ) 

Oxy  benzaldehyde ( 18) ( 8 ) 


Salicylaldehyde!  14) 
Stiphnic  acid(25) 
Succinic  acid<9) 
Succinimide! 15) 

Tri  methyl  carbinole! 16 ) 
Tri  phenyl  carbinole! 16) 
Tri  phenyl  methane! 16) 
Tri  nitro  phenyl  methyl 
nitramine(26) 


Benzo  pnenone<3)  ~ ;  . 

Bromo  naphthylamine! 21 )  Phenylene  diamines  (13)  Urea  <24 

Camphor!  5)  (22)  Pyrene(23)  tUrelhan 

Carbazole!  6)  Ouinone1  i° Fluorene(27) 

Naphthylamines/28) 

<»  Kr^ann,  >906;  la,  Krenann  and  Haas,  ^^^^an^and^ark^. 
^n^nf" >9,  Kremann  and  ^adinger  .jd^.S^ann  and 

Pogantsch,  1923;  <9>  Kremann,  Zechner  and  Brazil,  9  4^1  a0(|  WebeI% 

Sutter  Sitte,  S‘”^bgr“flDo;°^y;  Kremann  and  Zawodsky;  1 19*  Kremann 
1924;  (12)  Kreman  and  Brazil,  19  4,  (l6)  Kremann,  Mauermann, 

and  Zechner,  1925.  ll5  |"em^  iQiala,)'  (18)  Crompton  and  Whitely, 

M tiller  and  Rosley,  19«;  »17>  ^aU, ^^^ciiiilcow,  1904;  (21)  Hertel 
1895;  *  19)  Tammann  and  Marktl,  19  .  Schinomiya,  1940; 

and  Mischinat,  1926;  I22)  Hertel  and  Van  Clef ,  192B,  3  Jefremow  and 

(24)  Puschin  and  Rikovsky,  1932;  (25)  Jefremow,  1934,  2 

Tichomi rowa,  19*6;  <«>  Kremann,  191 1  •( 28) Kremann  and  Crasser,  >916. 


353 


CjH6 


DINITRO  RESORCINOLS  2.4  and  4-6  ( NOg  ) 2C6H2 ( OH )g  . 

Freezing-point  data  for  mixtures  of  dinitro  resorcinols  and  Styphnic 
acid  are  given  by  Jefremow,  1934* 

PICRAMIDE  (1.2. 4-6  Tri  nitraniline)  NH2C0H2 l N0g ) 3- 


100  gras,  glycol  diacetate  (CHj.COO.CHj 
dissolve  2.4  gras.  (N02):)Ca  Ha .  NHa  at  26°. 


CH2  COO.CHj,  b.  pt.  188°  1890.6) 

(Taylor  and  Rinkenbach,  1986.) 


Freezing-point  data  are  given  by  Jefremow,  1918,  for  mixtures  of  Picramide 
and  each  of  the  following  compounds:  Anthracene,  Acenaphthene,  Fluorene, 
Naphthalene,  Phenanthrene,  Picric  acid  and  Retene.  Results  for  mixtures  of 
Picramide  and  Fluoanthene  and  for  Picramide  and  Pyrene  are  given  by  Shinomiya, 
1940;  Results  for  Picramide  and  Tetra  nitro  methyl  aniline  are  given  by 
Jefremow  and  Tichomirow,  1928;  Results  for  Tri  nitro  aniline  and  naphthalene 
are  given  by  Grimm,  Gunther  and  Titus,  1931. 

BROMO  BENZENE  C0H6Br. 

100  gms.  Hg0  dissolve  0.0446  gm.  C0H6Br  at  30°.  (Gross  and  Saylor,  1931.) 

Freezing-point  data  are  given  for  mixtures  of  Bromo  benzene  and: 

Chloro  benzene  (Pascal,  1913;  Klemm,  Klemm  and  Schiermann,  1933.) 

Iodo  "  "  "  "  "  "  " 

Fluoro  "  "  "  "  "  "  " 

Benzene  (Klemm,  Klemm  &  Schiemann,  1933.) 

Nitrogen  peroxide  (Pascal,  1923.) 

Di  chloro  benzene  (Timmermans,  1934.) 

2  Chloro  toluene  "  " 


DIBROM  ANILINE  1.2.4  NHgC0H3Br2. 

Freezing-point  data  for  mixtures  of  Dibrom  aniline  and  Picric  acid  are 
given  by  Hertel,  1924. 

CHLORO  BENZENE  CaHcCl. 

D  O 

100  gms.  HgO  dissolve  0.0488  gm.  C0H5C1  at  30°.  (Gross  and  Saylor,  1931.) 


Solubility  of  Chlorobenzene  in  Sulphur, 
“  Synthetic  Method,”  see  page  2 02. 

(Alexejew.) 


Grams  C*HgCl  per  100  Grains. 

t  • 

Sulphur 

Chlor  Ben- 

Layer. 

zene  Layer. 

90 

13 

70 

loo 

18.5 

63 

no 

27 

53 

116  crit. 

temp. 

38 
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Freezing-point  data 

Acetic  acidl 1 )  (2) 
Benzene! 7 ) 

Bromo  benzene! 4) ( 7 ) 
Chloro  toluene! 3) ( 7 ) 


•e  given  for  mixtures  of 

Cyano  benzene! 4) 

Di  bromo  ethane(3> 

Di  chloro  benzene! 6) 
Ethylene  bromide! 3) 


Chloro  benzene  and: 

Fluoro  benzene (4)17) 
Iodo  Benzene! 41(7) 
Nitro  benzene(s) 
Pyridine! 2) 


(1)  Baud,  1913c;  (2)  Burnham  and  Madgin,  1936;  (3)  Linard,  1925;  (4) 
Pascal,  1913;  (5)  Hrynakowski  and  Szmyt,  1938a;  (6)  Timmermans,  1934;  {7) 
Klemm,  Klemm  and  Schiemann,  1933. 


DI  CHLOR  ANILINE  1.2.4  NH,Cfl H„C10. 

coo  c 

Freezing-point  data  for  mixtures  of  Dichlor  aniline  and: 


Picric  acid  (Hertel,  1924.) 

Diphenyl  ami'ne  (Giua  and  Cherchi,  1919.) 


CHLORO  NITRO  ANILINES  NH2C0H3C1 ( N02 ) . 

Freezing-points  of  mixtures  of  Chloro  nitro  anilines  are  given  by 
de  Bruyn,  1917. 


FLUORO  BENZENE  C6H5F. 

100  gms.  H_0  dissolve  0.154  gm.  C  ILF  at  30°.  (Gross,  Saylor  and 

Gorman,  1933.) 

Freezing-point  data  are  given  for  mixtures  of  Fluoro  benzene  and: 


Benzene! 3) 

Bromo  benzene! 1 ) ( 3) 
Chloro  benzene! 1 )( 3) 


Chloro  toluene(2) 
Dichloro  benzene(2) 
Iodo  benzene! 3) 


(1)  Pascal,  1913;  (2)  Timmermans,  19341  Klemm,  Klemm  and  Schiemann, 

1933- * 

IODO  BENZENE  CeH6I. 

100  gms.  H?0  dissolve  0.034  gm.  C0H6I  at  30°.  (Gross,  Saylor  and 
62  0  Gorman,  1933- > 

Freezing-point  data  are  given  for  mixtures  of  Iodo  benzene  and: 


Benzene! 2) 

Bromo  benzene! 1 ) (2) 


Chloro  benzenesl 1) (2) 
Fluoro  benzene(2) 


(1)  Pascal,  1913;  (2)  Klemm,  Klemm  and  Schiemann,  1933- 
BENZENE  DIAZONIUM  PHOSPHOR  FLUORIDE  C0H6N2PF0. 

One  liter  sat.  solution  in  water  contains  0.036  fj. 


BROMO  PHENOLS  C0H4OHBr. 

Freezing-point  data  are  given  for: 
«  Bro.0  pnenoi  ♦  PeB- 
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Chloro  PHENOLS  o  m  and  p  C0H4OH.Cl. 

Solubility  of  Each  Separately  in  Water  and  in  Benzene. 

( Sidgwick  and  Turner,  1922.) 

The  synthetic  method  was  used  at  the  higher  temperatures  and  the  Beckmann 
freezing-point  apparatus  at  the  lower. 


Results  for  the  Solubility  in  Water  : 


Ortho  Chloro  Phenol. 


t" 

Wt.#/,C,II4OH.Cl(b) 

0.20. .  •  •  4 

1 . 56(4-Ice) 

o.3o . 

2  ,44(-t-Iee) 

82.9 . 

3.76  L 

io6.3 . 

5.  12  L 

159.1 . 

1 3. 58  L 

i65.8 . 

16.45  L 

I7°*7 . 

22.59  L 

173  crll.  t.  . . 

33.00  L 

*72-9 . 

45.04  L 

170. 1 . 

54.95  L 

166.2 . 

60.72  L 

1 56. 6 . 

70.62  L 

118.9 . 

82 .82  X 

91.5 . 

80.90  L 

0.3tr.  pi. . 

86.5  LL(-t-Ice) 

2.0 . 

87  •  73(-t-I<re> 

4  0 . 

89. 25(-t-Ice) 

5.0 . 

89 .  t»2(-t-Ice> 

8.0 . 

90 . 87^+Ice) 

9 •  3tr.  pt. 

91.2  LS(-t-Ice) 

S.2 . 

93.2  S 

6.0 . 

93.93  S 

1 .5 . 

96.79  S 

2.0 . 

98.39S 

7-o . 

100.00  s 

Meta  Chloro  Phenol. 


t* 

wt.®/„ctH,on.ci(w). 

-  0.18 . 

0  73  H-Iec) 

+  1 .  a . 

I  .  20  S 

2.5 . 

i  .85  S 

85. a5 . 

5.  12  L 

118.0 . 

1 1  .  1 3  L 

123.0 . 

1 3 . 56  L 

127.5 . 

1 7 . 84  L 

1 3o .  8crlt.  t. . . 

32.02  L 

i3o<7 . 

38 . 89  L 

i3o.5 . 

46.12  L 

'29-1 . 

55.65  L 

109.8 . 

71 .23  L 

23.1 . 

82.3  L 

11.8 . 

82.9  L 

3.2  tr.  pt.. 

82.3  LLS 

-  0.4tr-  pt... 

83 . 4LL(-t-Ice) 

3„2<— 0.9*). 

84  -  Sy(-d-Ice)*) S 

4.5 . 

87.19S 

-  4-8 . 

88.66h-Icc*) 

-  8.2 . 

90. 1  i(-i-Ice)* 

-  l3.2 . 

91 . 73h-Ico)* 

+  10.81—17.0*) 

92.23S(-t-Ice*) 

17.0 . 

95. 1  S 

22 .2 . 

97.1  S 

32.5 . 

100.0  S 

Para  Chloro  Phenol. 


t*. 

Wt.«/0CeH,OH.Cli/7) 

0.2... 

.  .  2  07  1-l-lcc) 

65.0. . . 

3.9IL 

1 1 3 . 8 .  . . 

. . .  10.66L 

125.0. . . 

128.2. . . 

1  29  crll.  t. 

-  L 

128.7.  .  . 

42 

125.8. . . 

122.4. . . 

n5.5... 

. ...  65.o5l 

107.7... 

.  .  69.36  L 

35.5... 
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Freezing-point  data  for  mixtures  of  Chloro  phenols  and: 

Acetone  (Bramley,  1916.)  Nitrobenzene  (Hrynakowski  and  Szmyt, 

Aniline  "  "  1938a.) 

Benzylamine  (Puschin  and  Rikovsky,  Phenyl  hydrazine  (Puschin  and 

1937.)  Dimitryeoic,  1936.) 

Chloro  phenol  (Holleman  and  Rinkes,  Pyridine  (Bramley,  1916.) 

1911.)  Quinoline  "  " 

Di  phenyl  methyl  amine  (Bramley,  Toluidine  (Burnham  and  Madgin,  1936.) 

1916.)  Picric  acid  " 

Di  methyl  aniline  (Bramley,  1916.) 

The  critical  solution  temperature  of  mixtures  of  P  chloro  phenol 
and  naphthalene  is  58.2°  (Lecat  1926.) 

IODO  PHENOL  p  C6H50HI. 

Freezing-point  data  for  mixtures  of  p  and  o  Iodo  phenols  are  given  by 
Holleman  and  Rinkes,  1911,  and  for  mixtures  of  Iodo  phenol  and  Tetra 
methyl  phthalan  are  given  by  Bennett  and  Wain,  1936. 

NLTROSO  BENZENE  C6HBN0. 

Freezing-point  data  are  given  for: 

Nitroso  benzene+  Acetic  acid  (Hammick  and  Illingworth,  1930.) 

"  +  Aniline  (Kremann,  1909-) 

n  »  +  Nitro  benzene  (Jaeger  and  Van  Kregten,  1912.) 

11  11  4.  Nitroso  toluene  (Hammick,  Edwards,  Illingworth  and 

11  »  4-  Nitroso  mesitylene  (Small,  1933*1 

II  11 

NITRO  BENZENE  C6H6N0g. 

Solubility  of  Nitrobenzene  in  Water. 


Qms.  CgHgNOg 
per  100  gras.  HgO 


Authority 


0 

0 

15 

30 


0.001351 1 > 
0.00125 
0.178 
0.205 


Saylor,  Stuckey  and  Gross,  1938.) 
Gross  and  Saylor,  1931 • 

„  .1  H 


u,  In  this  case  the  nitrobenzene  was  in  the  metastable  liquid  condition 
(cooled  without  crystallization  below  its  m.  pt.  of  5.7  • 


t*. 


20 

40 

60 

80 

IOO 

120 

140 

l6o 


» * it'tit a  t  q<->i  ubility  of  Nitrobenzene  and  Water 
Mutual  ^  Del  Grosso>  I9I3.  Davls.  1916.) 

ns.  CnHsN  OiperiooGms. 


1  Layer. 
>.I9 

>•3 

>•4 

>.8 

t-3 

[.9 

j.8 


C,HsNO,  Layer. 

99.76 

99.6 
99-3 
99 

98.7 

98.2 

97.2 

95-8 


t°. 

180 

200 

220 

230 

240 

241 

242 
244-5 


Qms.  CuHtNCh  per  ioo  Gms. 
H20  Layer.  CjHjNOj  Layer. 

93-7 


4.2 

7.2 

ii  .8 

15.8 

23 

26 

32 

crit.  t.  50.1 


91 

87 

83 

72 

67 

58 
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CgH  5O  2 


Equilibrium  in  the  System  Nitrobenzene, 

(Olbby,  1832.) 


Sulfuric  Acid  and  Water. 


The  bi  nodal  curves  -ere  detemioed  by  titratU*  “« 

at  o°  220  and  340  but  the  temperature  coefficient  is  so  small  that 
points  at  the  three  temperatures  all  fall  upon  the  same  curve. 


Bi nodal 

curve  at  22 

0 

Tie 

Lines 

at  220 

a.  per  100  gms.  homogeneous 

mixture 

Total 

composition  Wt.  % 

GWs .  Hg804  per  100  gas. 

HgS04 

W°8 

HgO  ' 

'HgSO, 

HgO  ' 

'  HgO  layer  C-HgNOg 

64.0 

27.3 

8.7 

66.3 

l6.7 

17.0 

78.1  0.0 

79.1 

4.0 

16.9 

33-4 

33.4 

34.3 

49.5  0.0 

79.0 

2.0 

19.0 

48.5 

26.2 

35.3 

64.4  0.0 

63.7 

27.7 

8.6 

54.1 

20.7 

20.3 

71.8  0.0 

6l.6 

38.4 

0.0 

72.4 

15.4 

12. 1 

Solutions 

;  in  equilibrium  with 

74- a 

12.8 

13.0 

a  solid  phase  at  o° 

76.1 

10.2 

13.7 

77.8 

7.7 

14.5 

Wt. 

%  composition 

%  Solid 

78.5 

5-7 

15.8 

W°£ 

HgO  ' 

HgS°4  Phase 

79.0 

4-5 

16.5 

77.9 

2.5 

19.6 

83.1 

1.9 

15.0 

79.7  HgSO  .HgO 

58.6 

34.1 

7-3 

85.0 

0.9 

14. 1 

86.2  " 

62.3 

29.1 

8.3 

84. 1 

3.3 

12.7 

83.9 

30.1 

66.8 

3-1 

58.5 

40.6 

0.9 

66.6  C(,HRN0p.HgS04 

13-3 

86.7 

0.0 

55-a 

43*6 

1.2 

59-7 

76.8 

1.9 

21.3 

38.9 

60.5 

0.6 

34.9 

49*2 

0.0 

50.8 

44*6 

54.8 

0.6 

44-3  " 

Solubility  of  Nitrobenzene  in  Aqubous  Solutions  of  Sulfuric  Acid  at  250  • 

(Hamnett  and  Chapman,  1934.) 


Ois.  HgSO^  per 
100  aq .  solvent 


Oh.  Mols.  CgHgNOg 
per  liter  sat.  sol. 


Oms.  HgSO^  per 
100  gras.  aq.  solvent 


On.  Mols.  CgHgNOg 
per  liter  sat.  sol. 


0.0 

0.0158!=  1.943  gms. ) 

58.15 

19.79 

0.0097 

64.  30 

35.82 

0.0098 

70.37 

44.54 

0.0134 

74-54 

48.89 

0.0155 

79-38 

53.76 

0.0193 

0.0255 
0.0340 
0.0478 
0.0729 
0 . 1482 


Solubility  of  Ni  trobenzene  in  Several  Solvents,  i  von  Euler  and  Svanberg,  1917, 1926.) 


«...  ,  Gms.C.HsNO, 

oolvoni.  per  100  cc.  solvent. 

Water .  0.18 

1  .on  Aq.  Na  butyrate .  0.19 

1. on  Aq.  Na  isovalerate. . .  0.17 
1.0 n  Aq.  aniline  nitrate.  .  0.28 

1. oft  Aq.  picoline  nitrate.  o.53 


Solvent. 

J.o ft  Aq.  NH;  benzoate. 
1. oft  Aq.  Na  phthalate. . 
1.0 ft  Aq.  \a  picrate. . .  . 
1  .oft  Aq.  nitric  acid. . .  . 
2.  oft  Aq.  K  valerate. .  .  . 


Ums.  C6  Hs!S'0, 
per  ioocc.  solvent. 

. .  O.29 

. .  o .  1 3 
• .  0.25 

. .  o . 29 
. .  0.19 


0mi°°r8HSMnaq'  °*4o-  Na  0leate  Solution  (=  io.8%Na  Oleate) 
gms.  200.  (Smith,  1932.) 


dissolve  4.32 
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ioo  gms.  sat.  solution  of  nitrobenzene  in  liquid  Sulfur  Dioxide  contain 
about  50  gms.  CgHgNOg  at  (?)  t°. 

ioo  gms.  sat.  solution  of  nitrobenzene  in  liquid  Ammonia  contain  about 
24  (?75>  gms.  CgH  NOg  at  (?)  t°.  (DeCarli,  1927.) 

The  critical  solution  temperature  of  mixtures  of  nitrobenzene  and  hexane 
is  190. .  (Dessart,  1926.) 

The  critical  solution  temperature  of  mixtures  of  nitrobenzene  and  2.5 
Dimethyl  hexane  (Di  iso  butyl)  is  28.2°.  (Timmermans  and  Hennant-Roland, 

1932. ) 

The  critical  solution  temperature  of  mixtures  of  nitrobenzene  and  borneol 
is  at  70°  and  the  mixture  contains  59.8  percent  C^HgNOg.  (Lecat,  1930.) 

Data  for  the  mutual  solubility  of  nitrobenzene  in  hexane,  decane  and 
American  petroleum  in  the  liquid  state  at  pressures  up  to  3000  atmospheres, 
are  given  by  Kohnstamm  and  Timmermans,  1913* 


Equilibrium  in  the  Systbm  Nitrobenzene  and  Hexane. 

(Tlmofelew  and  StakhorsKy,  1926.) 

The  authors'  results  were  plotted  and  the  following  values  read  from 
the  curve.  The  freezing-point  of  nitrobenzene  is  lowered  by  hexane  to 
the  triple  point  at  which  two  liquid  layers  are  formed. 


Results  for  the  f.  pt.  curve 


Gms.  CgHgNOg  per 
100  gms.  mixture 


5.8 

4.0 

2.5 

1.05 

0.0 

-0.9 

-1.7 

-2.4 

-3-0 

*"4»0^t  .pt. 


ioo 

97. 

95. 

92. 

90, 

87 

85 

82 

80 

77 


Solid 

Phase 


AN02 


RResults  for  the  liquid  layers 

Gms.  CJ.NOj,  per  100  £ms • 
- gg  -3^  .  ..  ..c-i 


UBlS.  C^NUg^per  iw  _ 

/  CgHgNOg  rich  layer  CgH^rlcn  layer 


5 

0 

5 

o 

■  5 

,0 

■  5 


(EsU  +  2  liquid 
layers 


o 

2 

4 

6 

8 

9 

10 

10.1 

10.3 

10.4 


75- 

74- 

73 

70, 

66 

64 

59 

59 

56 

52 


5 

5 

5 

.5 

.5 

.0 

.0 

.0 


23.5 

24.5 

26.5 

29-5 

34-0 

37.0 

43*5 

44*5 

49*5 

52.0 


The  authors  also  give  the  following  results  for  the  densities  o,  -U- 
tures  of  Nitrobenzene  and  Hexane. 


wt.  %  c^4 

0.00 
18.18 
39.81 
S6.90 
68.99 
84*98 
100.0 


d  16 


1 . 2082 
1.0701 
0.94l6 
0.8542 
0.8030 
0.7429 
0.6934 


Wt.  %  c6Hi4 

0.0 

24.99 

25*70 
31*76 
68.81 
84. 66 
100.0 


d  8 


1.2146 

1.0333 

1.0284 

0.9919 

0.8094 

0.7502 

0.7001 


Results' are  also  given  for  the  viscosities  and  fiuidi  ties  of  these 

mixtures. 
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c8h6o2 


Equilibrium  in  Tibnart  Mixtubis  Composbd  of 
Nitbobbnzbnb,  Hixani  and  Another  Liquid. 

(Tlmofelew  and  8takhorslcy,  1988.) 

"Results  for  mixtures  of  Nitrobenzene,  Hexane  and: 

Resorcinol  Q  Nitrophenol 

Wt.  %  CJJ».  t°  of  homogeneity  when  the  percent-  Wt.  %  C^Og  t°  of  h«oganalt7 -ban  t^rc-at. 
ln  Its  mliture  a«e  of  m  C.H„ (0H)«  present  le:  lnlts  mix  Cura  age  of  a  CflH40H(N0g) 


with  CflH14 

/  0.06  6.io 

0.15  ^ 

with  C8Hu 

/6.A  1.0 

1 

30.0 

6.10  6.35 

6.60 

30.0 

6.07  6.10 

6 

39.94 

8.90  9.22 

9.50 

34.94 

8.73  8.80 

8 

39.92 

10.23  10.50 

10.75 

39.92 

10.02  10.15 

10 

42.40 

10.58  10.98 

11.40 

42.40 

10.38  10.51 

10 

45.99 

10.80  11.26 

11.66 

45.99 

10.55  10.71 

10 

54.86 

10.88  11.62 

12.35 

54-86 

10.35  10.57 

10 

65.05 

9.78  11.02 

12.26 

65.05 

8.93  9.28 

9 

69.82 

8.70  10.60 

12.12 

69.82 

7.05  7.50 

7 

Benzoic 

acid 

Wt.  %  C„HKNOp 

t° 

of  homogeneity  when  the  percentage 

In  Its  mixture 

of  CgHgOOOH  present  Is: 

with  C-H,  . 

0  14 

'  0.0 

0.5 

1.0 

2.0 

29.90 

6.20 

5.82 

5.42 

4.93 

34.86 

8.70 

8.44 

8.16 

7.53 

39.91 

10.05 

9.88 

9.66 

9.22 

46.39 

10.40 

10.34 

10.17 

9.66 

59.91 

9.83 

9.74 

•  9.42 

8.8l 

64.93 

8.56 

8.50 

8.36 

7.75 

69.96 

6.40 

6.40 

6.26 

5-77 

Butyric  acid 

Valeric  acid 

HC.  %  CjHgNOg 
In  lea  mix  Cura 
*lch  c6hu 

29-99 

34.94 

39*92 

42.40 

46.45 

54.86 

65.05 

69.82 


of  homogeneity  when  the  par-  Wt.  %  C.H.NOp 
age  of  C^H^COOH  present  la:  in  Its  mixture 


t  of  homogeneity  when  the  per- 


0.0 

0.6 

1.0  v 

with  CeHu 

r  0.0 

-~Vs _ 

0.6 

1.0 

6.0 

5*22 

4.44 

29.99 

6.00 

4.78 

3.80 

8.70 

7.82 

6.90 

34.82 

8.62 

7.50 

6.50 

9.90 

9.06 

8.22 

39.87 

10.00 

8.92 

7.92 

10.28 

9.42 

8.60 

42.79 

10.30 

9.36 

8.42 

O 

• 

O 

r-t 

9.56 

8.74 

46.37 

10 . 40 

9.47 

8.57 

0  C 

r-4 

9.32 

8.47 

59-94 

10.18 

9.28 

8.37 

0.54 

7.75 

6.94 

65.05 

&.50 

7.70 

6.9 

6.50 

5.73 

4.90 

69.82 

6. 50 

5.77 

4.97 

f  of 
freezing. 

—  2.QO 

— 2.08 

—  I  .  26 
— 0.46 


", —  —  ***"*“"*  and  niTRo 
with  Water.  (Simpson  end  Jones,  1919.) 

Gnu.  C,  H, 
per  100  gnu. 
mixture. 


Saturated 


t*  of 
freezing. 

+0. 34 

i .  1 4 
1.90 

P.  .  *  *  ^  \  benzene  / 

r reezing-point  data  for  mixtures  of  benzene  and  *♦  1 
Linard,  1925.  ne  and  mtrobenzene  are  also  given  by 


10.0 

9.0 

8.0 

7.0 


Gras.  C.R, 
Per  100  gms. 
mixture. 

6.0 
5.o 
4.0 
3.o 


V  Of 
freezing. 

3.48 

4.34 

5.22 


Gms.  C,nt 
pee  100  gms. 
ralxtare. 


2.0 

I  .O 

0.of=*el  Nltro-\ 
benzene  / 


c6h502 
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FREEZING-POINTS  OF  MIXTURES  OF  NITROBENZENE  AND  COMPOUNDS  CoMMONlT 
Associated  with  it  as  Impurities.  (Simpson  and  Jones,  1919.) 

In  each  case  the  freezing-point  of  mixtures,  after  saturation  with  water,  was 
determined. 


Wt.  per  cent 

- - 

tn  mixtures.  ParaWne. 

IOO...  5.21 

99. .  .  4*53 

98 . .  ,  3.85 

97.. .  3.20 

96 . .  .  2.62 

95.. .  2.05 

94 . .  .  i.53 

g3...  i.o3 

92 . .  .  0.54 

91 . .  .  o.o4 

90 . .  .  -0.46 


Freezing-Points  of  Binary  mixtures  Of  C61ISN0,  with 


cs. 

C,H,. 

5.22 

5.22 

4-3o 

4-34 

3.43 

3.48 

2.60 

2.66 

1.92 

1 .90 

1.23 

i .  14 

o.53 

0.34 

— 0  •  i  *7 

-0.46 

-0.89 

-1 .26 

-1 .61 

-2/  08 

-2.36 

-2 . 90 

m  C,H,(NO,). 

c,h5ch, 

5.22 

5.22 

4."8 

4.45 

4.35 

3.69 

3.90 

3.o5 

3.42 

2.43 

2.90 

1.78 

2.4i 

1. 11 

1  94 

-0.44 

i.47 

-0.24 

1 .02 

-Q.94 

0.55 

-16.4 

C6H4CH,NO,.  p  c,h6ch,no,. 


5.22 

5.22 

4-74 

4.67 

4.25 

4**4 

3.71 

3.59 

3.18 

3.06 

2.62 

2.^2 

2.07 

2.00 

1 .55 

1.48 

1 .04 

0.95 

0.52 

o.36 

0.00 

-0 . 22 

Freezing-Point  Data  for  Mixtures  of  Benzene  and  Toluene 

(Robert.  1919.) 


f.  pt.  Ter  cent  CelR-  f-  P>-  Per  cent  C,H« 


5.5.... 

100 

— 12.8. . . 

70.0 

2.8. .. . 

95 

— i6.5.. . 

65 

O  •  O  •  •  •  • 

90 

— 20.5. . . 

6q 

— 2.5.. . . 

85 

— 24.8.. . 

55 

—6.0. . . . 

80 

— 29.4.. • 

5o 

9 >  5. . .  • 

75 

—34.3... 

45 

f.  pt- 

Por  cent  0,  Hj 

f.  pt. 

Per 

—  39.6. 

..  4o.o 

— 80.0. . 

l5 

-45.4. 

..  35 

—99.8.. 

12 

—5i.8. 

..  3o 

—98,0.. 

IO 

—58.0. 

..  25 

— 96.0. . 

5 

—  67.4. 

..  20 

-94.5.. 

0 

Freezing-point  data  are  given  for  mixtures  of  Nitrobenzene  and. 


Acetic  acid(iM3)<35>  Dinitro  phenol(5> 

Acetonitrile  (8)  Etheyl  acetatela3) 

Allyl  iso  sulfocyanide(8)  Ethyl  ether!  16) 

Allyl  sulfocyanate(a2)  Ethylene  bromide l 1 ) (a) 


Aniline(a) (4) 
Anthracenets* 

Azoxyanisole(6) 
Benzene! 1 ) ( a) 

Carbon  disulfide(a3* 


Nitro  phenolsls) 
Nitroso  benzene! 7) 
Phenol! 1 )  ( 5* 

Phenol  +  Quinone(5> 
Pyrogallol(s) 

Quinone! 5) 

Resorcinol! 5* 
Toluidine! 5) 

Tri  chloro  methane! 12) 
Tri  chloro  phenol! 11) 
Tri  ethyl  amine! 8) 

Tri  nitrobenzene!*?* 

Tri  nitro  phenol! 5* 

Tri  nitro  toluene!*)* 


Formamide! 8) 

Hexane! 10)  ( 13  >  <*5* 

Hydroquinone! 5) 

Iso  pentane! 15) 

L&rDon  aisuiuuc\*j-  Menthol(i8) 

Carbon  tetrachloride! 2)  Mercuric  b™"ide(i9* 

(la)Mercunc  chloride!  19) 

Chloro  benzene!  11)  Methylene (c'loride<  12' 

Chloro  phenol!  11)  Naphthol: s(5 > 

Cyclohexanela )  Naphthalene  j4)(22)_ 

Di  bromo  benzene (ao) 

Di  chloro  benzene! 11) 

Di  ethyl  di  acetyl 

tartrate! 18) 

Di  nitro  benzenes! 9* < 14* *  24* 

d)  Dahms,  1895;  ‘2)  UaavA,  rielb^iW  Bogojaulouski , 

1904;  <5*  Kremann,  Sutter,  Sit  ,  and  Van  Kregten,  1912; 

Winogradow  and  Bogolubov^  190  , ,7  J  and  Hampson',  1932;  lio» 

(8)  Joukovsky,  1934;  ^"^owski  and  Szmyt,  1938a;  (12)  Hrynakowski 
Hartenberg,  1926;  1 11  *  >  g.  (  ,  Lehmstedt,  1918,  *932.  Ii5 

and  Szmyt,  1938;  !i3*  De^VXsakalotos  and  Guye,  1910;  <17*  Van  Dorp, 
Timmermans,  1907>  1911»  Scheuer  1910;  (19*  Mascarelli  and 

Limburg  and  Nobel,  1937,  .  .-  1q30  • '  ( ai )  Kurnakof  et  al.,  *915, 

Ascoli,  rr,  ;»  .s;  '  "  <»■  and  Hanson' 


NapJthy^ine  "  QuinonatelTri  fbe.yl  carbinoll  5> 
Nitranilines(6)  )  Urea  (17) 

Nitro  benzaldehyde! 15  * 

Nitro  meth  ane  ( 8) 
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BROMO  HYDROQUINONE  BrCeH3lOH)2. 

Freezing-point  data  for  mixtures  of  bromo  hydro  quinone  and  chloro  hydro 
quinone  are  given  by  Msler,  1891.  Results  are  also  given  for  the  diacetyl 
bromo  and  chloro  compounds. 

NITROSO  PHENOL  CgH^OHNO. 

Freezing-point  data  for  mixtures  of  Nitroso  phenol  and  Nitro  phenol  are 
given  by  Jaeger,  1908. 


NitroPHENOLS  C6H4(0H).N02  0,  m  and  p. 
Solubility  of  Each  Separately  in  Water. 


t*. 

Gms.  per  100  Gms.  Sat.  Sol. 

, - > - V 

t°. 

Gms.  per 
r 

40 

Ortho. 

0.330* 

Meta. 

3-02* 

Para. 

3.28 

100 

Ortho. 

I  .078 

50 

O.388 

3.68 

4 . 22 

no 

i-37 

60 

O.463 

4-54 

5-53 

120 

1-59 

70 

O.560 

5.80 

•7-50 

120 

1. 91 

80 

O.685 

7.90 

10.85 

140 

2.32 

90 

O.856 

11.69 

21 . 2 

150 

2.90 

92.8 

crit.  t.  ... 

•  •  . 

00 

160 

3  75 

98.7 

crit.  t.  ... 

00 

•  •  • 

200 -|- 

crit.  t.  00 

(Sidgwick,  Spurrell  and  Davies,  1915*) 


Meta.  Para. 


*  in  above  table  indicates  that  a  solid  phase  is  present. 

The  above  determinations  were  made  by  the  synthetic  method.  M.  pt.  of  0  = 
44.90;  of  m  =  95. i°,  of  p  =  113.8°.  Triple  pt.  for  0  =  43. 50  at  cone.  99.48  and 
0.35;  f°.r  m  ~  4I-5°  at  cone.  74  and  3.16;  for  p  =  39.6°  at  cone.  71.2  and  3.26. 
One  liter  sat.  solution  in  water  contains  3.89  gms.  0  nitrophenol  at  48°. 

One  liter  sat.  solution jn  i.on  0  C«H4(ONa)NOj  contains  9.6  gms.  0  nitrophenol 
at  48 

100  gms 


50 


H20  dissolve  0.804  gm. 
(Desvergnes,  1927.) 


p  CeH40HN02  at  15 


(Sidgwick,  ’10.) 
0  and  6.052  gms 


at 


100  gms.  sat.  solution  in  water  contain  0.208  gm.  0  nitrophenol  at  20°. 

“  2.14  gms.  m  “  “ 

“  “  “  1-32  “  p  “  “  (Vaubel,  1895.) 

F.-pt.  data  for  mixtures  of  m  nitrophenol  and  water  and  for  p  nitrophenol  and 
water  are  given  by  Bogojawlewsky,  Winogradow,  and  Bogolubow  (1906). 


Solubility  of  m  Nitrophenol  and  of  p  Nitrophenol  in  Aqueous  Solutions 
of  Hydrochloric  Acid  at  25°.  (Knox  and  Richards,  1919.) 

Results  for  m  Nitrophenol. 


Equiv.  Normalities. 


Equiv.  Normalities. 


II  Cl. 
0.0 
1 .97.5 
3.822 

5 . 720 


Ccl!, Oil.  NOa(m). 
0.0974 
0.0849 
0.o834 
0.0885 


MCI. 

c„ii,on.NO,iw). 

II  Cl. 

Ccll,OII.NO,|/^ 

7.550 

9.23l 

0 . I 009 

0. i i3o 

0 

1 

.00 

.65o 

o.  1097 

O . 0962 

1  0 . 96 

0. 1284 

3 

.277 

0.091 3 

11.20 

0. 1307 

4 

•993 

0 . 0934 

Results  for  p  Nitrophenol. 

Equiv.  Normalities.  Equiv.  Normalities. 

II  Cl.  C.lhOILNO,^ 

6. 5  5  2  0.0900 

8. i 96  0.1093 

9.817  0.1230 

11.29  0.1421 


AND  m  NTTSn°r!'UBILITY  m  P  Nitrophenol  (0»  P  Nitroaniline  (2), 

roaniline  (3),  each  separately,  in  aq.  SALT  solutions  at  25° 
(Kriiyt  and  Kolnnson,  1926.) 

Gms.  per  1000  ec.  sal.  sol. 


Aq.  0.2  n 
solution  of  : 

No  salt  (=  HjO), 

KI . 

KBr . . . . 

KCI.. .. 


lu¬ 
ll. 82 
12.45 

11.91 
1 1 .55 


12)- 
0.5735 
0.6053 
o.5834 
o.56o6 


(3). 

O.8929 

0.9527 

0.8857 

O.8619 


Aq.  0.2// 
solution  of  : 

k,so4.. 

Li  Cl... 

Na  Cl. . . 


Gnts.  per  1000  cc.  sal.  sol. 


(I). 

u.5o 
10.90 
1 1  .o5 


(s'). 

0.5430 

0.5430 

0.5480 


(3). 

0.8349 

0.8449 

0.85 1 4 
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Solubility  OF  Oft ho  Nitrophbnol  in  Aqoroos  Solutions  of  Mhthil  Alcohol. 

(Durr,  1929.) 


ur!S'"  ,  “eS  WherV  sec0nd  liquid  layer  did  »ot  separate  the  sat- 

JUiSL  ^Th  ?KVnal!!Zed  hl  evaP°ration  t0  dryness  and  weighing  the 
residue.  The  method  used  in  the  cases  of  formation  of  liquid  was  to 

gradually  add  nitrophenol  to  weighed  amounts  of  solvent  until  a  trace 
just  remained  undissolved  and  calculate  the  solubility  from  the  increase 
m  weight.  If  an  oily  layer  began  to  separate  the  addition  of  the  solid 
was  continued  until  an  excess  was  present  and  the  solubility  again  cal¬ 
culated  from  the  increase  in  weight  of  the  mixture. 


Results  at  250  Results  at  40? 


Wt.  %  CHgOH 

Gtas.  a  C0H4OHNOg  per 

Wt.  %  CHgOH 

Gtas. 

2  c„h4ohno?  per 

In  solvent 

100  gms.  sat.  sol. 

In  solvent 

100 

gms.  8a t.  sol. 

-a 

0.0 

0.25 

0.0 

0.3 

\ 

30.0 

0.8 

30 

2.1 

— 

40.0 

0.97 

35 

2.5 

5.5(1) 

70 

8.25 

40 

3.1 

25.3(1 > 

75 

n  .15 

50 

5.6 

55.0(1 > 

80 

15.1 

60 

8.4 

78.5(1) 

85 

19-9 

70 

21.6 

90.0(1) 

90 

26.9 

75 

32.5 

93.3(1) 

95 

34.1 

80 

50.5 

96.3(2) 

100 

42.3 

83 

72.5 

96.3(2) 

90 

96.3 

— 

100 

96.6 

— 

(1)  Two  liquid 

layers  remain  at  end 

point. 

(2)  Two  liquids  became  miscible  at 

end  point. 

Results  for 

the  system  Nitrophenol 

+  Acetone  + 

H20  are 

given  by 

Waddell,  1899. 

Solubility  op  Paha  Nitrophbnol  in  Aqobous  Solutions  of  Mbthtl  Alcohol. 

(Duff,  1989.) 


See  note  preceding  table. 
Results  at  250 


Results  at  4Q0 


Wt.  %  CHjOH  Gtas.  p  CflH40HN0g  per 
In  solvent  100  gns.  solvent 


Wt.  %  CHjOH  Gtas.  P  C0H4OHNO2  per 
In  solvent  100  gras,  solvent 


0.0 

2.5  — 

10.0 

3-1  ~ 

12.5 

3.9  14.1(1* 

15 

4.8  51.5(1) 

17-5 

6.1  93.2(1) 

20.0 

9.5  134-5(1* 

23.0 

15.0  182.6(2) 

25 

20.0(190.2)176.0(2) 

30 

56.11205.3*138.3(2) 

31-5 

72.4(207.1)123-9(2) 

32.5 

92-3(211.6)  92-3(2) 

35 

(219.5* 

40 

(233.1  * 

70 

(265.6) 

100 

(285.3* 

(1)  Two  liquid  phases  at  end  point; 
(3)  Minimum  amount  of  p  nitrophenol 

miscible.  . 

The  results  in  parentheses  in  each 
solubility  curve  beyond  the  formation 


0.0 

2.9 

(246.0) 

246.0! 3* 

3-0 

3.2 

I250.2) 

228.5(3* 

4.0 

3.3 

(253.4* 

220.5(3* 

5.0 

3.5 

(256.3* 

215.0(3* 

10.0 

5.35 

( 266 . 1 ) 

196.2(3)3 

15.0 

8.7 

( 275-8  * 

176.0(3* 

20.0 

22.8 

( 286. 1 ) 

153.813* 

25.0 

60. 5  ( 

( 296.4* 

106.3(3* 

25.5 

75.4 

(297.0) 

99.0(3* 

27-5 

( 304.8) 

30.0 

( 310.5) 

35.0 

(318.3* 

40.  c 

( 322.0 ) 

70.0 

(339.8) 

100.0 

(359.3* 

(2)  One  liquid  phase  at  end  point 
required  to  make  two  liquid  layers 


ase  are  for  the  upper  end  of  the 
of  immiscible  layers. 
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Solubility  of  Ortho  Nitrophbnol  in  Aqubous  Solutions  of 
Ethyl  Alcohol  at  25 °. 

(Duff  and  Bills,  1930.) 


Wt.  %  CgHgOH  Oms.  2  CgH^OHNOg  per 

In  solvent  100  gms.  solvent 


Wt.  %  CgHgOH  Oms.  2  CgH^OHNOg  per 

In  solvent  100  gms.  solvent 


0.0 

0.25 

30.0 

0.7 

40 

1.7 

50 

3-9 

6o 

7.4 

70 

12.2 

8o 

21.0 

90 

32-5 

100 

46.  b 

Solubility  of  Mbta  Nitrophbnol  in  Aqubous  Solutions  of  Ethyl  Alcohol. 

(Duff  and  Bills,  1930.) 


Results  at  o° 

Results 

at  12.50 

Results  at 

25° 

Wt.  % 

Oms.  2  CgH^OHNOg 

wt.  % 

Oms .  2 

C^OHNOg 

Wt.  % 

oms.  2  cflH 

OHNOg 

CgHgOH  in 

per  100  gms. 

CgHgOH  in 

per 

100  gms. 

CgHgOH  In  per  100  gms. 

solvent 

solvent 

solvent 

solvent 

solvent 

solvent 

0.0 

0.9 

0 

1.2 

0 

1-35 

20 

1.6 

20 

2.5 

10 

1.7 

30 

5-0 

25 

6.8 

10.3(1) 

15 

4*0 

5.9(l) 

40 

19.8 

27.5 

8.9 

17.9(1) 

20 

6.5 

38.8(1 ) 

50 

36.8 

30 

12.8 

30.5(1) 

25 

11.0 

76.5(l) 

60 

53-7 

35 

27.2 

51.0(1) 

30 

25.0 

106.3( 1 ) 

70 

O  « 

71-5 

40 

41.0 

71.5(1) 

35 

43.5 

147.0(1 ) 

00 

89.5 

42 

52. 1 

80.5(1) 

37-5 

52.2  (156) 

142.0(2) 

90 

106.6 

45 

74.4 

92.0(1) 

39.0 

59.8  (162) 

140.0(2) 

100 

115.5 

46 

96.0 

40.0 

65.8  (165) 

135.0(2) 

50 

106.2 

41.0 

81.5  (167) 

122.5(2) 

60 

126.2 

42.0 

( 171 ) 

63 

131.0 

50 

( 189) 

70 

139.5 

63 

( 204 ) 

80 

143.5 

70 

( 202) 

90 

146.0 

80 

(200 ) 

100 

148.0 

100 

( 195) 

li)  Two  liquid  phases  remain  at  end  point. 

(2)  Two  liquids  became  miscible  at  end  point. 

immiscible^layersPare"t*leSeS  "*  f0r  th*  Cm  beyond  the  formation  of 


^6^  5^3 
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Solubility  of  Para  Nitrophbnol  in  Aqueous  Solutions  of  Ethyl  Alcohol. 

(Duff  and  Bills,  1930.) 

Results  at  o°  Results  at  25°  'Results  at  40° 


Wt.  % 

Gms.  p  C 

'6H40H  NS 

c2h5°h 

per  100  gms. 

In  solvent 

solvent 

0 

0.5 

10 

0.6 

25 

1.4 

27. 5 

— 

9.2  (1) 

30 

5-2 

l5.2(l) 

35 

12.5 

30.0(l) 

40 

25.0 

44.8(1) 

45 

41 .0 

6l.0(l) 

50 

58.5 

76.0(l) 

51 

82.0 

54 

96.0 

56 

101 .0 

60 

108.0 

70 

120.0 

80 

118.0 

90 

117.0 

100 

116.4 

Wt.  % 

Gins,  p  C  H  OHNO„ 

WH 

per  100  gms. 

In  solvent 

solvent 

0.0 

1.6 

— 

9 

— 

7.8(1) 

10 

3-4 

17.5(1 ) 

12.5 

— 

42.5(1) 

15.0 

5-2 

65. 6I1) 

17.5 

6.0 

95.6(1) 

20.0 

8.5 

118.7(1 ) 

22.5 

13-7 

141 .6(1) 

25.0 

19.2 

169.1(1) 

27.5 

26.2 

(194)191.  (2) 

30 

34-9 

(198)177.1(2) 

32.5 

45.7(206.1)160.5(2) 

35 

57.8(210.5)147.9(2) 

37*5 

70.1(217.9)132.7(2) 

38.5 

80.5 

(218.7)117.6(2) 

40 

( 220 . 5 ) 

56 

(230.4) 

70 

(220.0) 

90 

( 199.0) 

100 

( 189.5) 

Wt.  % 

Gins,  p  CgH^OHNOg 

C^OH 

per  100  gms. 

In  solvent 

solvent 

0 

2.9 

(246)  246(2) 

10 

5-5 

(258)  233(2) 

15 

9-0 

(268)  220(2) 

20 

19.0 

(277)  206(2) 

25 

36.5 

(286)  190(2) 

30 

55.1 

(296)  149I2) 

32.5 

79.5 

(•299)  114(2) 

33-3 

95-0 

—  10l(2) 

33-8 

(300.5)  — 

35-0 

(303) 

39 

(  306) 

40 

(305) 

50 

(298) 

60 

(289) 

70 

(276) 

80 

(265) 

90 

(255) 

100 

1250) 

(1)  Two  liquid  phases  remain  at  end  point. 

(2)  Two  liquids  become  miscible  at  end  point.  .  .  f 

The  results  in  parentheses  are  for  the  curve  beyond  the  formation  of 

immiscible  i^aye^rS)F  ^  0F  Para  Nitrophbnol,  Each  Separately, 

in  Sbvbral  Solvents. 

(Desvermes,  1927.) 


Ons.  per  100 jps.  solvent: 


Oms.  per  100  gms 

-A - - 


ijina .  u  -  . 

. - „  „  .  - - A - n  r  H  0  N  v  solvent  7  Q  C6H&03N 

Solvent  /  s  CgHgOgN  P  0 


CH-C00C2H5 

icL)2c8 

ch38h 

96%  C2H50H 
100%  " 

C6Ha 


at  15.5° 

130.95 

69.14 

11.83 

25.31 

24-55 

107.38 


at  14 

126.26 

205.08 

240.45 

160.90 

150.92 

1 . 28 


CHCl, 

{W- 

w 

cs? 

ccf4 

CqHsCH;, 


oO 


at  15. 5U 

99. 68 
95.03 
144-44 
47-59 
40.42 
45 . 28 


,  solvent 
at  14° 


2.99 

130.35(34o) 

71.20 

O.O5(34.50 

0.05 

1.13 


LIubiuxv  ox  »  Nitrophehol  in  Liquid  Crreon 


t°. 

-52 

-40 
—  20 
O 

+  IO 


Gms.  0  C.H4(0H)N01 
per  100  Gms. 

Sat.  Sol. 

1- 9 

2- 5 

3- 8 

5-2 

7-7 


t°. 

125 

14 

15 

16 
20 


Gms.  o  CjH»(OH)NOi 
per  100  Gms. 

Sat.  Sol. 

IO 

21 . 2 

33  8 
48  -5 
60.7 


loogms  95%f°rTn'cac'd  dissolve  l6.o6gms.0C,H,(OH)NGmt  20.^  (Ascban,  3.) 

[oogms!95%I°rmiea9ddisso|ve23-44gm^pL,H.(OH)^  ^no|  i"t*"zene’ 

"(0°{.5nT«  F  determined  by  the  f-pt.  -M; 


365 


C  5^  3 


Solubility  of  the  Three  Nitrophenols,  Separately,  in  Toeuene’ 
Bromobenzene  and  in  Ethylene  Dibromide.  (Sidgwick,  Spurrell  and  Dav.es,  iw-) 

Gms.  p  C»H4(0H)N02  per  ioo  Gms.Sat.  Sol. 


Gms.  o  C,H4(OH)NO,  per  ioo  Gms.  Sat.  Sol. 

_ _ .—A  - - — \ 

r 


15 

20 

25 

3° 

35 


In  C«H,CH|. 

46.9 

55-2 

64.6 

74.6 

84-5 


In  C«H,Br. 

48.8 

57-7 

67.2 

78.3 


In  C,H4Br,. 

40 

47.8 

56.8 
67 . 2 

79 


70 

80 

90 

IOO 

no 


In  C,H,CHa.  In  C.H.Br, 

18.5 


28  .  I 

54-4 

79.6 

96 -3 


32-7 

59-7 

80.6 

963 


In  C*H4Brj. 

31 

52 

73-2 

88.5 

98 


40 

93.1  89.7 

90. 

0 

Gms.  m  C(H4(0H)N0j 
per  100  Gms.  Sat.  Sol. 

t°. 

Gms.  m  C«H4(0H)N0j 
per  100  Gms.  Sat.  Sol. 

t° 

Gms.  m  C(H4(0H)N0j 
per  100  Gms.  Sat.  Sol. 

t°. 

in  C.H.CH,. 

in  C«H,CHS. 

78.5 

in  QHjCHj. 

39-6 

4  63 

64 

.8 

16.44 

7O.5O 

45-8 

6 

67 

•7 

20.26 

82.3 

79  57 

48.9 

7  03 

71 

•5 

33  16 

88.8 

9i-43 

54 

9.  II 

74 

•5 

46.93 

95  1 

IOO 

58 

11.28 

75 

•7 

57-71 

Solubility  of  0,  m  and  p  Nitrophenol  Each  Separately,  in  Several  Organic 

Solvents.  (  Carrick,  1921. ) 

Since  saturation  is  reached  very  quickly  with  these  compounds  the  determinations 
were  made  by  adding  to  a  carefully  weighed  glass  stoppered  flask,  an  accurately 
weighed  amount  of  the  solid  and  then  a  small  amount  of  the  solvent.  The  mixture 
was  warmed  slowly,  while  being  constantly  agitated,  untill  the  solid  just  disappeared. 
The  temperature  was  observed  and  the  amount  of  solvent  present  determined 
by  carefully  weighing  the  flask.  Succeeding  determinations  were  made  in  exactly 
the  same  manner  after  adding  additional  amounts  of  the  solvent. 


Ortho 

Nitropl 

tenol. 

Meta 

Nitrophenol. 

Para 

Nitrophe 

nol. 

Gms.  C6H, 

Ofl.NO,(o) 

Gins.  C6H4Off.NO,'m) 

Gms.  C0lItO  II 

per 

per 

per 

100  gms. 

ioo  gras.. 

100  gms. 

100  gms. 

too  gms.  ' 

too  gms. 

t" 

solvent. 

sat.  sol. 

tv 

solvent. 

sat.  sol. 

t“. 

solvent. 

sat.  sol. 

Results 

FOR  THE 

Solubility  in  Acetone  : 

-l-o 

.2... 

102.44 

5o.6o 

H-0.2... 

169.35 

62.95 

0.0... 

188.28 

66.99 

6 

.0... 

i 3 i .42 

56.79 

10. 1... 

I9®-91 

65.63 

10. «... 

204.47 

67.  l5 

1 1 

.5... 

166.48 

62 . 48 

25.0... 

223.43 

69.08 

24.6... 

229.8 

69.66 

16 

!..» 

211.37 

67.88 

34. 5... 

255.22 

71 .85 

33.2... 

262.74 

72.43 

20 

1 ... 

258.96 

70.50 

43.0... 

3oi . 32 

75.08 

4 1 .2... 

284. IO 

73-97 

26 

I... 

398.97 

79-97 

55.2... 

422.81 

80.87 

50.4... 

327.92 

76.63 

3o 

.3... 

066.29 

84.98 

63.o... 

533.20 

84.21 

61 .7... 

4o8.86 

80.16 

36 

5... 

1236.67 

92.50 

74.5... 

905 . 20 

90.05 

75.2... 

546.81 

84.54 

84 .0... 

i3o5  88 

92.88 

85.6... 

791.31 

88.78 

Results 

97.0,.. 

1 192.50 

92 . 3o 

FOR  THE 

Solubility  in  Benzene  : 

0 

0... 

45.89 

3i.45 

6.0... 

o.63 

0.62 

8.0... 

o.65 

0.64 

6 

*4 

0... 

1... 

68.11 

io3.84 

4o.  5 1 
50.94 

22.0... 

38.0... 

i.83 

4-99 

i-79 

4.75 

20. 1.. . 

32. 1.. . 

0.96 

1 .67 

0.95 

i.63 

20 

26 

3o 

34 

40 

1... 

.9... 

1... 

.6... 

1... 

i48.3 
246*49 
365.4i 
56 1 .59 
873.57 

59.72 
72.79 
78.51 
84.88 

89.73 

48.0... 

57.5.. . 

66.0... 

74.0... 

81 .5.. . 

9.86 
20.96 
45  •  94 
120.43 
375.51 

9.18 

17.37 

3 1 . 4  8 
54.63 
79.05 

41.3.. . 

65.5.. . 

73.5.. . 

78.5.. . 

85 . 4.. . 

2.83 

8-79 

15.99 

25.18 

61.71 

2.75 

8.08 

13.78 

20.11 
38 . 09 

85.o... 

571.09 

84.98 

91.0*. 

124.54 

56  ,o5 

♦ 

Sealed 

tubes  were  used. 

87.8*. 

852. 5 1 

89.55 

96.5*. 

400.02 

80.00 

104 . 2*. 

1 °7 1 • 96 

91.54 

C  gH  5^  3 
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Solubility  of  o,  m  and  p  Nitrophenol,  Each  Separately,  in 
Several  Organic  Solvents.  (Con.). 


Ortho  Nitrophenol. 

Gms. 


1 5 . 8 . 

21.9. 
27.8. 
33.2. 
37.5. 


Meta  Nitrophenol. 

Gms. 


Para  Nitrophenol. 

Gms. 


C,H,0H.N0,(o)  per 

C«H.0n.N0, 

(m)  per 

C,II40H.N0,(p)  per 

100  gms. 

100  gras. 

100  gms: 

100  gms. 

'100  gms. 

100  gms. 

t*. 

solvent. 

sat.  sol. 

tf- 

solvent. 

sat.  sol. 

t". 

solvent. 

sal.  sol. 

Results  for 

the  Solubility  in  Ethyl 

Alcohol 

• 

0.0.  . 

10. 16 

9.22 

1 .0. . 

H6.91 

53.87 

0.0.  . 

Il5.75 

53.65 

6.7. . 

r3 . 00 

ii  .5o 

1 1 .0. . 

143.56 

58-94 

10. 0  . 

133.84 

57.23 

12  4-- 

17.71 

i5  04 

23*4*  * 

183.77 

64.75 

1-8.5. . 

161 . i3 

61.70 

17.3. . 

22.08 

18.09 

3o.5. 

221.24 

69.03 

26.1.. 

193.78 

65 .96 

23.1.. 

34-3i 

25.54 

45.5.. 

3oi .54 

75 .20 

38.6. . 

244.89 

7R01 

3o.2. . 

6o.58 

4i  .o3 

50.7. . 

345.27 

77.54 

45.2. . 

278.94 

73.61 

34.3. . 

200.00 

66.67 

57.5.. 

422.62 

80.87 

52.7. . 

319.52 

77-16 

37.3. . 

545.48 

86.68 

65.5,. 

554.25 

84.71 

62.7 . . 

4 1 5. 55 

80.60 

41.3.. 

io38 . 44 

91.22 

77.2.. 

85i.47 

89.49 

71.2.. 

545.oo 

84.5o 

85.o. . 

1 io5.25 

91 .72 

81. 1.  . 

800. 38 

88.89 

89.8. . 

1016.75 

91  ,o5 

Results  for  the 

Solubility 

in  Ethyl  Ether. 

1.0.. 

37.76 

27.41 

+0.2. . 

105.92 

5..44 

1 .0. . 

109.99 

52.38 

5.5. . 

44.8i 

3o.q5 

8.2. . 

118.20 

54.17 

10. 1 . . 

1 i5 .56 

53.6i 

io.5 . . 

39.41 

37.27 

12.2.. 

127.24 

55.99 

18.0.. 

122.95 

55.o6 

81.07 
i38 .79 
249-45 

480.61 

915.45 


44.75 
58. 12 
71.38 
82.79 
90.23 


143.67  58.g6  24.1. 

178.74  63.89  28.7. 

212.75  68.02  317. 

269.22  72.92  38.i. 

355.o6  78.03  46  8. 

508.89  83.58  59.9. 

io65.84  91.42  7° -5. 

87.8* 

97  - ' ' 
ioi .9* 

Solubility  of  Ortho  Nitrophenol  in  Mixtures  of  Alcohol  and  Quinoline 

AT  20-25°.  (Pucher  i»nd  Dehn,  1921.) 


23.5. . 

39.5. . 

48.5. . 
5o.o. . 
68.0.. 
75.0. . 
83.o. . 


*  Sealed  tubes  were  used. 


i33.02 

139.23 

149-^9 

167.66 
202.07 
249.39 
380.29 
586.58 
1001 .5o 


57.07 

58.20 

59-89 
62 . 64 

66.89 
71.38 
79.23 
85.5i 
9° -92 


Per  cent 
C,H,N 

Gms.  CeH.OflNOjIO) 

Per  cent 
C,H»N 

Gms.  C6H40HN0,(o) 

Per  cent 
C,H,N 

In  solvent. 

per  1 00  gms.  solvent  (?). 

In  solvent. 

per  100  gms.  solvent  (?). 

In  solvent. 

0.0  (= 

C^OH).  4o4 

47.5. . 

.  .  1008 

80.  .  . 

5o3' 

5o.o. . 

. . . .  1005 

90... 

23.2.  . 

.  .  •  -  720 

60.0.. 

IOO... 

37.5. . 

.  864 

0 

*0 

.  .  .  .  1224 

Gms.  C6H4OnNOa(o) 
per  100  gms.  solvent  ft). 

.  1296 

....'.  1 367 

_  i45o 


367 


c«h5o3 


The  critical  solution  temperature  of  mixtures  of  q  Nitrophenol  and 
Naphthalene  is  42. 5°*  (Lecat,  1929-) 

Freezing-point  data  are  given  for  mixtures  of  Nitrophenols  and: 


Acenaphthene( 10)  Cinnamic  acid! 33) 

Acetamide! 42)  Cinnamic  aldehyde!  7) 

Aceto  phenone(s)  Di  methyl  oxalate(33> 

Acetyl  q  Nitrophenol(24)Di  methyl  pyrone!i8) 
Amino  phenols(6) 

Aniline! 3) 

Anthracene! 16 ) 

Antipyrine! 10) 

Azobenzene! 38) 

Benzal  acetophenone! 1 ) 

Benzamide ( 22 ) (42) 

Benzene! 31 ) 

Benzohhydrol ( 39 ) 

Benzo  phenone(7> 

Camphor! 11) (28) 

Carbazole! 13) 

Cineole! 29) 


Nitro  mannite!4iJ 
Phenylene  diamine(4> 
Picric  acid! 3) 
Quinone(9* 

Di  nitro  phenol(35)  Salicylaldehyde! 7 ) 

Di  phenyl  amine! i5> ( 31 )  Styph  nic  acid!  36) 

Di  phenyl  methane! 14)  Succinimide(8> 


Fenchon!8) 

Methylene  dioxybenzal 
aceto  phenone! 1 ) 
Naphthalene! 3)  (23)  (27) 
Nitraline<40) 

NLtro  benzene! 9* 

Nitro  chloro  benzene(40) 


Succinic  acid! 33) 

Sulfuric  acid! 19) 
Toluidine(4* (39) ! 30) 

Tri  chloro  acetic  acid! 17) 
Tri  methyl  carbinol(33) 

Tri  nitro  phenyl  methyl 
nitramine! 35) 


Nitro  phenols(26)  Tri  phenyl  carbinol(i6) 

Nitroso  phenol(20)  Tri  phenyl  methane! 13) 

Oxybenzaldehyde! 34)  Urea! 3) 

Nitro  toluene  37)  N aphthylamines  ^43) 

li)  Asahina,  1934;  <2)  Kremann,  1904;  ! 3 >  Kremann  and  Rodinis,  1906; 
l4>  Kremann  and  Petritschek,  1917;  ( 5 )  Kremann  and  Marktl,  1930;  (6) 

Kremann,  Lupfer  and  Zawodsky,  1930;  (7)  Kremann  and  Zechner,  1918,  1936; 

!8)  Kremann  and  Dietrich,  1923;  (9)  Kremann,  Sutter,  Sitte,  Strzelba, 
and  Dobolzsky,  1922;  !io)  Kremann  and  Haas,  1919;  (11)  Kremann  and  Odelga, 

1921;  (12)  Kremann,  Odelga  and  Zawodsky,  1921;  (13)  Kremann  and  Slovak, 

1920;  (14)  Kremann  and  Fritsch,  1920;  1 15)  Kremann  and  Schadinger,  1919; 

<16)  Kremann  and  Mtlller,  II,  1921;  (17)  Kendall,  1916;  (18)  Kendall,  1914a; 

<19)  Kendall  and  Carpenter,  1914;  (20)  Jaeger,  1908;  (21)  Giua  and  Cherchi, 
1919;  (22)  Puschin  and  Rikovski,  1930;  ! 23 >  Rheinboldt,  Henning  and 
Kirscheisen,  1925;  (24)  Boesken,  1912;  (25)  Crompton  and  Whiteby,  1895; 

1 26 )  Carrick,  1921;  (27)  Saposchinikov,  1904;  (28'  Jefremov,  1919;  (39) 

Pawlewski ,  1893;  (30J  Philip,  1903;  (31)  Bogoj awlensky ,  Winogradow  and 
Bogobubow,  1906;  (32)  Kremann,  Mauermann,  Muller,  II, and  Rosier,  1923; 

1 33)  Kremann,  Zechner  and  Drazil,  1924;  ! 34 )  Kremann  and  Pogantsch,  1923; 

(35)  Jefremow  and  Tichomirowa,  1926;  (36)  Jefremow,  1934;  ! 37 )  Crockford’ 
and  Simmons,  1933;  (38)  Kremann,  Zechner  and  Weber,  1924;  (39)  Kremann 
and  Drazil,  1924;  (40)  Grimm,  Gilnther  and  Titus,  1931;  (41)*  Urbanski, 

1934;  <42)  Kremann  and  Auer,  19 18.( 43)  Kremann  andGrasser,  1916. 

NITRO  HYDROQUINONE,  NITRO  PYROC ATECHOL,  NITRO  RESORCINOL  N02CeH^( OH )g 

a^Faee^ing~P°ln^  dtta  f0r  mixtures  of  each  of  these  compounds  and  Styphnic 
acid  are  given  by  Jefremow,  1934.  Results  for  mixtures  of  each  of  these 
compounds  and  Camphor  are  given  by  Jefremow,  1919,  and  Kremann  and  Odelga, 


DI  NITRO  ANILINE 


(N02)2CeH3NH2. 


n^r±r?°intidata  f0r  mixtures  of  2-4  dinitro  4ailiDe  and  2.4.6  tetra 
itro  methyl  aniline  are  given  by  Jefremow  and  Tichomirowa,  1928. 
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BENZENE  CWH„. 

o  o 


Solubility  of  Benzene  in  Water. 

The  results  of  Hill,  1922;  Barbaudy,  1926b;  Uspenski,  1929;  and  Gross 
and  bay lor,  1931,  were  plotted  and  the  following  values  taken  from  the 
average  curve. 


t° 

Gtas.  CgHg  per 

100  ©ns.  HgO 

t° 

(Ins.  CgHg  per 

100  gms.  HgO 

t° 

Gkns.  CgHe  per 
100  gms.  HgO 

0 

0.153 

30 

0.190 

70 

0.277 

10 

O.163 

40 

0.206 

80 

0.325 

20 

0.175 

50 

0.225 

90 

0.395 

25 

O.180 

60 

0.250 

107.4 

0.507 

Solubility  of  Water  in  Benzenb. 

The  results  of  Groschuff,’  1911;  Clifford,  1921;  Rosenbaum  and  Walton, 
1930;  and  Tarassenkow  and  Poloshinzewa,  1932,  were  plotted  and  the 
following  values  taken  from  the  average  curve. 


t° 

Qns.  HgO  per 

Gtas.  HgO  per 

t0 

Gtas.  HgO  per 

V 

100  gms.  CgHg 

l 

100  gms.  C6H0 

V 

10p  ©ns.  CgHg 

0 

0  -0275 

30 

0.072 

60 

0.256 

10 

O.036 

40 

0 . 102 

70 

0.280 

20 

0.050 

50 

0.147 

80 

O.367 

25 

0.060 

The  partial  vapor  pressures  at  30°  of  aqueous  solutions  of  benzene 
are  given  by  Saylor,  Stuckey  and  Gross,  1938. 

Solubility  of  Benzene  Vapor  in  Water  at  25°.  (Milligan,  1925. ) 


A  mixture  of  air  and  benzene  vapor  of  known  composition  was  shaken  with 
water  at  25°  and  the  residual  mixture  analyzed  by  means  of  a  Haldane  gas  analysis 
apparatus.  The  amount  of  benzene  vapor  dissolved  was  thus  found  by  difference. 
The  coefficient  of  solubility  (volume  of  gas,  reduced  to  o°,  which  dissolves  in  one 
volume  of  water  at  25°,  when  the  pressure  of  the  gas  over  the  water  is  760  mm.) 
was  found  to  be  a25  =  1.5. 

From  this  Vcilue  it  was  calculated  that  approximately  0.07  cc.  01  liquid  benzene 
is  dissolved  by  ioo  cc.  of  H2  O  at  25°. 


Solubility  of  Benzene  in  Super-heated  Water.  (Jaeger,  19‘2o. ) 

The  determinations  were  made  in  a  large  shaking  autoclave.  Mixtures  of  5oo  cc. 
of  benzene  and  2  liters  of  water  were  shaken  io  minutes  at  each  temperature, 
and  then  allowed  to  stand  20  minutes,  5oo  cc.  of  the  solution  was  withdrawn  and 
allowed  to  stand  a  day.  The  volume  of  separated  oil  was  then  carefully  determined. 

t. .  fuo*.  150*.  200".  250".  285".  300". 

cc.  C«Hg  dissolved  per  ioo  cc.  HjO .  °*a  0,6  2,1  10-6 

The  following  values  were  obtained  for  : 

Solvent  Benzol  '>ure  Benzin  from  Petroleum 

(b.  pt.  U0M90°).  (b.  pi.  65 -100  ). 

f  .  150".  200".  25*.  .t . 

Gp:ri.tr  H,0°!  0.04  0„  ,.,5  G;-k-c.11,0..  n.o4  o.o  0.9 

100  gins  Aq.  0.4  n  Sodium  Oleate  Solution  (=  io.8  gm.  Na  Oleate  per 

oi  Nao« 

“  Neutralize  the  oleic  acid,  followed  by  dilution  with  H,0  to  0.4 
normality.  (Smith,  1932.)  # 

IO0  gins,  anhydrous  formic  acid  dissolve  i5.l4  gms.  C#  “a^2^  Reid  1922. , 
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The  System  Benzene,  Phenol  and  Water  at  250. 

(Horiba.  1914) 

thIn“^ 

turbidity  were  measured  directly  from  burettes. 


Solubility  of  Benzene  in  Aqueous  Solu¬ 
tions  Containing  Phenol  and  V ice  \  ersa. 


aU 

I .0002 
1 .0008 
1 .0021 
1.00305 


1.0059 
1 .0069 
1.0073 


Gms.  per  100  Gms. 
CtHsOH-i-  C»H«  +  H;Q 


CoHiOH. 

O 

I  059 
2.602 
3-526 
5-65 
5-953 
6.516 
7.683 

8.195 


C«H«. 

O.I98 

0.204 

0.205 

O.I99 

O.I7 

O.I32 

O.O75 

0.025 

o 


Saturating 

Phase. 

C.H, 


Solubility  of  Phenol  in  Benzene  Solu¬ 
tions  Containing  Water  and  Vice  Versa. 

Gms.  per  ioo  Gms. 
CtHtOH+CsHa-f-HiO. 


C«H«+C»H6OH 

C.HiOH 


1 .0256 
0.9891 
0.9629 
0.9142 
0.8818 
0.8764 


C.HaOH. 

29 . 29 
7I-63 

74-5 

69.18 

55-8° 
44-39 
21 .15 
4.78 
o 


C«H«. 

O 

I  .62 
3 

16.33 

36-13 

5o-56 

77.22 

94.98 

99-95 


Saturating 

Phase. 

C«H*OH 


C«HsOH+C«H* 

C.H. 


Data  are  also  given  for  the  solubility  of  phenol  as  solid  phase,  in  C.H#  and  in 
water  and  in  their  mixtures.  A  complete  table  for  the  conjugate  points,  showing 
the  distribution  of  phenol  between  the  aqueous  and  the  benzene  layers,  is  given. 

The  results  agree  with  those  of  Rothmund  and  Wilsmore.  See  page  3  85  • 

The  surface  tension,  density,  viscosity  and  index  of  refraction  of 
various  mixtures  of  benzene  phenol  and  water  whose  compositions  fall 
within  the  completely  miscible  part  of  the  system,  are  given  by  Wiedman 


and  Swear  ington,  1931 


The  following  values  in  substantial  accord  with  those  of  Horiba, 

1914  are  by  Vondracek  and  Dostal,  1936.  These  authors  used  the  synthetic 
method  and  from  the  observed  temperatures  of  appearance  of  opalescene 
of  known  mixtures, values  for  given  temperatures  were  obtained  by  graphical 
interpolation. 


Qms.  per 

Results  at  20 0 

100  gms.  homogeneous  mixture 

”2° 

ceHe 

C6H50H  ' 

2.6l 

64.71 

32.68 

4.13 

54.52 

41.35 

5  •  99 

43.97 

50.04 

8.92 

31-49 

59-59 

13.69 

17.71 

68.60 

18.08 

9.42 

72.50 

21.98 

4.64 

73.38 

Results  at  30° 


Qns.  per  100 

gms.  homogeneous 

mixture 

HgO 

caHe 

C6H50H  ' 

1.77 

73.00 

25.33 

3-77 

58.51 

37.72 

5.6o 

47.67 

46.73 

8.46 

35.o6 

56.48 

13.22 

20.57 

66.21 

17.63 

11.72 

70.65 

21-55 

6.50 

71.95 

More  recent  determinations  of  the  equilibrium  in  this  system  at  8o( 
and  at  90°,  made  by  the  synthetic  method,  are  given  by  Merclin,  1938. 
Solubility  of  Benzoic  Acid  in  Benzene  and  Vice  Versa.  (Roioff,  1805.) 

io  Gms.  C.H.COOH  per 
100  Gms.  Sat.  Sol. 


Solid  Phase. 


5-37 

5 

4-50 

4.20 

5 

7 

9 

11 


•75 

•95 


o 
1 
3 
5 

5  05 
5-5° 
5-7o 

6 


C«H 


6l 

u 

u 


4 


C6H6+C6H5COOH 

c6h6cooh 


(( 

<( 

(( 


t°. 

20 

30 

50 

70 
90 
no 
1 2 1 


Gms.  C.H.COOH  per  c  .. , 

100  Gms.  Sat.  Sol.  ®ohd  Thase. 


8.8 

13 

25 

43 
64 

9i 
100 


C6H5COOH 

a 


a 

u 

a 

u 


«lu'To„E“X^  per  IOOCC.  of  sat. 

»  '<*>  <*•  o'  benati^lS^tumted  rth  bSh  addf  g"'S'  C'H«OHCOOH 
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Mutual  ^QmNo^WacTHVlT  P,crate’ 

Synthetic  method  used  —  see  Note  d  20  2 

Gms.  ’  F'  y 


r57 

148 

r37 

J34 


126.8 


Gms. 

Picrate 

IOO. 
2.128 
1  274 
I.384 

I  OI9 


Benzene 


O.IIS 

O.I70 
(D.297 
o-343 

a  —  Mols.  P  Naphthalene  Picrate  per  100 
Picrate  plus  Benzene. 


1000 

79-3 

61 .1 

49-3 

38.3 


hi  .6 
102 .0 

29  -5 

4-6 
5.02 


i  -  ms. 

Picrate. 

1  X73 
I  .087 

0  390 

1  -329 


Gms. 

Benzene. 

1  °37 
I.780 
8.430 
21  .80 
IOOO 


192 
II  .2 

0-95 

0.48 


Mols.  of  p  Napthalene 
Determinations  for  a  large  number  of  isothermes  are  also  given. 

Freezing-point  data  are  given  for  mixtures  of 


Acetamide(a3>  Di 
Acetic  acid ( 3 ) ( 4 ) ( 6 ) ( 29 ) Di 
Acetone (39)  Di 
Acetonitrile! 20)  Di 
Allyl  iso  sulfocyanide(ao)Di 


Aniline! 2) ( 30) 
Azoxyanisole!  n) 
Benzhydrol! 10) 

Benzil  mono  oximes!  40) 
Benzoic  acid!3) (36) 
Bromo  benzene <41) 
Bromoform! 10) 

Bromo  nitro  benzene! 11) 
Bromo  toluene! 15) 

Butyro  nitrile(2o) 
Camphene! 12) 

Carbazole(9 ) 

Carbon  disulfide! 27) 
Carbon  tetra  chloride 
( 30) (43) (25) 
Chloro  acetic  acid<29) 
Chloro  benzene (41) 
Chloroform!  31 )  ( 24) (42) 
Chloro  nitro  benzene! ill 
Cresol(2) (21) 
Cyclohexane! 13) 


cetyl (22) 
ethyl  amine(s) (9) 
ethyl  ether<39) 
methyl  aniline 
nitro  benzenes! 1) 
Di  nitro  toluenes! 1) 
Di  phenyl! 14) 

Di  phenyl  amine(s)(9) 
Ethyl  alcohol (24) 
Ethyl  bromide (25) 


Benzene  and: 

Nitro  benzaldehyde ( 10) 
Nitro  benzyl  chloride! 10) 
Nitro  methanelao) 

Nitro  phenols! 11) 

Nitro  toluene! 37 M 30) 
Nitro  toluidine(37) 
Paraldehyde! 15) 

Pentane (46) 
Phenanthrene(9) 

Picryl  chloride(26) 
Propionitrile<20) 


Ethyl  ether(8) (39) 

Ethylene  bromide (5)17) (30)  Propyl  alcohol(8) 
Ethylene  chloride<7) (28)Quinine(i8) 


Formamide(2o) 

Fluoro  benzene (41) 
Guaicol! 17) 

Heptane (46) 

Hexane (31) (46) 
Hydrobromic  acid (44) 
Iodo  benzene (41) 
Menthol (5) 

Methyl  alcohol(8) 


Sulfur  dioxide! 45) 

Tetra  methyl  diamine 
benzhydrol ( 10) 

Thiophene! 19) 

Toluene! 32) 

Toluidine(2i ) (37) (30) 

Tri  chloro  acetic  acid! 29) 
Tri  ethyl  amine(20) 

Tri  nitro  benzene (26) 

Naphthalene! 3) (8) (9) ( 14) Urethane! 16) ( 34) (35)  ( 38) 
)Naphthol(9)  Valero  nitrile(20) 

Nitranilines! 12)  Xylene! 15) (33) 

Nitro  benzene(s) ( 30)  Benzo  phenone(47) 

Salol l 47 ) 

(1)  Kremann,  1908;  (2)  Kremann  and  Borjanovics,  1916;  (3)  Roloff,  1895; 
(4)  Dahms,  1893,  1896;  (5)  Dahms,  1895;  (6)  Baud,  1912,  1912a;  (7)  Baud 
and  Gay,  1910,  1911;  18)  Pickering,  1893;  <9*  Bruni,  1898;  (10)  Schmidlin 
and  Lang,  1912;  (11)  Bogojavlensky,  Winogradow  and  Bogububow,  1906;  (12) 
Kurnakoff  and  Efremioff,  1912;  (13)  Mascarelli  and  Pestalozza,  1907,  1908; 
(14)  Washburn  and  Reid,  1915;  <15)  Paterno  and  Ampola,  1897;  (16)  Puschin, 
Glagoleva  and  Mazarovich,  1914;  ( 17 >  Puschin  and  Rikovski,  i937^«Vanlterson- 
Rotgans,  1913;  (19)  Tsakalotos  and  Guye,  1910;  (20)  Joukovsky,  1934;  (21) 
Glass  and  Madgin,  1934;  (22)  Seyer,  1938;  (23)  Moles  and  Jimeno,  1913; 

<24)  Wyatt,  1928;  (25)  Wyatt,  1929;  (26)  Hammick,  Hills  and  Howard,  1932; 
(27)  Hirshberg,  1932;  (28)  Huettig  and  Smyth,  1935;  (29)  Kendall  and 
Booge,  1916;  (30)  Linard,  1925;  (31)  Timmermans,  1928;  (32)  Mitsukuri  and 
Nakatsuchi,  1926;  (33)  Nakatsuchi,  1926;  (34)  Puschin,  1925;  !35)  Puschin 
and  Mazarourtsch ,  1914;  (36)  Clupmann,  1918;  (37)  Dessart,  1926;  (38) 
Puschin,  1929;  (39)  Yamamura,  1926;  (40)  Taylor  and  Marks,  1930>  I41) 

Klemrn,  Klemm  and  Schiemann,  1933;  (42)  Wrocznski  and  Guye,  1910;  (43* 

Lauer  and  Stodola,  1934;  (44)  Maass  and  Russell,  1918;  (45)  Mazzetti 
De  Carli,  1926;  (46)  Ormandy  and  Craven,  1926;  (47)  Loskit,  1928. 


and 
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BROMO  ANILINES  2.  21  and  p  BrNHg. 

Freezing-point  data  for  mixtures  of  Bromo  anilines  with  Picric  acid 
and  with  Tri  nitro  benzene  are  given  by  Hertel,  1924-  This  author  a  so 
gives  results  for  mixtures  of  Chloro  anilines  and  Picric  acid.  Results 
for  mixtures  of  2  Chloro  aniline  and  q  Anisidine  are  given  by  Aoyaraa 
and  Morita,  1933* 


a,  rn  and  p  ChlorANILINES,  0,  nt  and  p  GICeHi.NHj. 

Solubility  of  Each  in  Water. 


(Sidgwick  and  R-ubie,  1921.) 

See  Note,  p. 

580 

Ortho  Chloraniline. 

Meta  Chloraniline. 

Para  Chloraniline. 

Gnu. 

0  C1C.  H,  NH. 

Gms.m  Cl  C,  II,  NH, 

Gms./?  ClCeH 

NH, 

t*.  per  100  gms.  sal.  sol. 

t".  per  tot)  gms.  sal.  sol. 

t.  per  100  gras.  sal.  *pl. 

—  2.1 - 

100.0  * 

— 10.4. • • •  100.0  * 

70.5 - 

100.0 

* 

— >•  7.0 - 

99.8  *  (tr.pt.) 

— 15 .0.  .  .  .  99.5  *  (tr.pi.) 

69.0  — 

99- 11 

♦ 

*-+- IQ  •  0 - 

99-44 

—  6.0 -  99-51 

67.0. . . . 

98.41 

* 

75.0. . . . 

98.50 

4-36.0....  98.85 

65.o. .. . 

97-5 

*  (tr 

i  i5.o. . . . 

97.58 

88.0....  97.90 

88.0. .. . 

96  75 

i55.o _ 

96.02 

i3o.o....  96.50 

100.0... . 

96.27 

i58 .0. . . . 

3  35 

i5o.o....  2.23 

i45.o. . . . 

94.28 

i3o.o. . . . 

2.19 

125.0....  1.47 

160. 0. . . . 

4.62 

g5.o . 

I  .25 

100.0....  0.91 

i36.o - 

3.26 

80.0. .. . 

1 .04 

75.0....  0.574 

1 1 1 .0. . . . 

2.20 

71.0.... 

0.916 

55.0.... 

1.04 

.* 

»  Indicates 

cases  In  which  a 

solid  phase  separated. 

42.0.... 

0.525* 

Solubility  of  o  m  and  p  Chloranilines  in  Benzene. 
(Sidgwick  and  Rubie,  1921.) 


The  synthetic  method  was  used.  A  solid  phase  separated  in  each  case  : 
Ortho  Chloraniline.  Meta  Chloraniline.  Para  Ghloraniline. 


Gms. 

0  Cl  C,  H,  NH, 
per  too  gms. 

Solid 

V- 

gat.  sol. 

Phase. 

t*. 

—  5.0. . . 

96.09  oC1C4H,NH, 

—10.4. 

—  8.7. . . 

91  >9 

» 

— 21 .0. 

— «4-4--- 

83.13 

)) 

— 25.0. 

—  23.0.  .  . 

72.63 

» 

—29.0* 

— 25.0* . . 

68.5 

—24-4- 

— 2 1.0... 

57.26 

c6h6 

—  16.2. 

—  17.4... 

5o.86 

)) 

— 14 .0. 

—  12,0.  .  . 

39.50 

» 

— 10.5. 

—  6.2. . . 

26  46 

» 

—  5  0. 

—  0.8. . . 

14.95 

» 

—  0.4. 

-+-  i.5... 

8.72 

» 

4-  2.0. 

5.5. . . 

*  Katcc 

0.0 

» 

3.5. 

Gms. 

m  CIC,H,NH, 
per  100  gras.  Solid 


sat.  sol. 

Phase. 

t* 

93.48  mClC,H4NH, 

70.0 

86.18 

)> 

60.0 

80.82 

». 

47-8 

75.5 

,  34.8 

64.33 

c6h6 

25.7 

47-02 

» 

14.0 

43.28 

» 

8.5 

35.48 

<{ 

2.4 

22 . 68 

r> 

4-  1.5’ 

12.97 

» 

3.4 

7.20 

» 

4.2 

0.0 

» 

5. 1 

Gms. 

p  ClCjH.NH, 
per  100  gras. 

Solid 

sat.  sol. 

Phase. 

98.90  p  Cl  C,H,  NH, 

85.24 

» 

65.36 

» 

45.47 

)) 

33.93 

)> 

21  .29 

tt 

15.43 

)) 

9-42 

» 

8.5 

4.66 

G.H, 

2.87 

» 

0.727 

» 

Distribution  of  o,  ■  and  p  Chlor  Anilines  Bbtwbbn  Water 
and  Othbr  Solvents  at  250. 

(Williams  and  Soper,  1930.) 


Solvents 


(Range  of  Concentration 

Distribution 

Can  pound 

Om-  Molo.  C5R4CINH2  per 
liter  aq.  layer 

Coefficient 

Water  and  Benzene 

ti  n  ii 

It  II  It 

Water  and  Heptane 


2  Chloroaniline 
m 

p  " 
p  " 


0.00115-  0.00300 
0.00832-  0.00327 
0.00143  -  0.00348 
0.0114  -0.0142. 


119 

86.2 

62.4 

4.31 


Results  are  also  given  for  the  distribution  of  p  chloro  aniline  between 
aqueous  potassium  chloride  and  bromide  solutions  and  heptane. 


PHENOL  C6H5OH. 

Freezing-Points  of  Mixtures  of  Phenol  and  Water. 


(Rhodes  and  Markley,  1921. 


Carefully  purified  natural  phenol  was  used.  To  weighed  amounts  in  test  tubes 
of  20  X  l/em.  weighed  amounts  of  H2  0  were  added  and  the  mixtures  slowly 
cooled  while  being  stirred.  Near  the  estimated  f.  pt.  the  mixture  was  seeded  by 
adding  a  small  crystal  of  solid  phenol  or  of  phenol  hydrate.  “  The  highest  tempe- 
rature  at  which  permanent  crystals  could  be  obtained  was  taken  as  the  t  pt. 

of  the  mixture. 


Gras.  C6H5OH 
per  100  gras,  mixture. 


4o..  8  (m.  Pt. 
33.o..  . . 

29  -3 . 

23  .  I . 

16.2 . 

15 .9  - 

1 5 .8(Eutec. 

1 5 . 9  - 

15 .9  (m.  pt.) 


Solid  Phase. 

C6H5OH 
CcH5OH-+- liquid 
phenol  contain¬ 
ing  2CbHsOH 
H,  O  in  solu¬ 
tion. 

CcIIjOII-i-2  C6HsOH .  Hs0 

(') 

2C6H50H.H,0 


2c6h5oh.h2o 

in  equilibrium 
with  liquid 
hydrate  con¬ 
taining  water. 

2C6H8OH.  H,0  +  Ice 

Ice 

0 
)) 

*  Liquid  layers  separate  between  these  two 
points. 

^  ^  si  s&se 

™th  liquid  phenol  contammg  water.  ^  ^  ..  ..  ,.a  -M®~l 

Per  cent  G,Hs0h!  9.  M  *•  77  7»  6'5  ' 

Additional  data  on  thi.  system  are  also  given  by  Badey.  r9^- 


( I  )  2C6H50H.H30  in  equilibrium  with  liquid 
hydrate  containing  phenol. 


t 

m.y . 

1 5 . 1 5  ... . 

13.3  . 

12.4  . 

12.2. ... . 
12.2 . 

o.  85(E»tcc 
0.6 . 

o.45. • • . 
o.35 


Gms.  C6  HjOH 
per  100  gms.  ralxtHre. 


Solid  Phase. 
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PHENOL 

Remarks  on  the  experiments  of  Rhodes  and  Makkeev  (previous  page/- 
Phenol  forms  a  definite  hydrate,  a  C,  H, OH. II,  O  melting  at  i5».9  and  forming 

BerSEars  js? 

phenol  Hydrated  crystals  were  obtained  only  by  seeding  mth  hydrate  or  by 
cooC'  to  very  low  temperatures.  Hydrated  crystals  were  originally  obtained 
by  cooling  a toVtion  of  .P5  percent  11,0  in  phenol  for  .  hour  to  a  ternperatire 

of  _ 7S0.  These  were  used  for  seeding  in  order  to  obtain  points  on  the  stable 

curve/  This  method  avoided  supercooling  and  suspended  transformation. 

(Approximate  data  for  the  f.  pt.  of  mixtures  of  phenol  and  water  arq  given  by 

Hoffert,  1922:' 

Mutual  Solubility  ok  Phenol  and  Water.  (Hill  and  Malisoff,  1926.) 

Highly  purified  materials  were  used.  The  m.  pt.  of  the  phenol  was  ^  °-°f  • 

The  two  bulbed  solubility  flasks  described  in  J.  Am.  Chern.  ooc.,.  4o,  1140  (!927) 
were  used.  At  higher  temperatures  up  to  the  consolute  point  66°,  the  plethostatic 
method  of  Alexejeff  was  used; 


Phenol  Phase 


Water  Phase 


t . 

wi. »/  0t';Gii  ohT 

density. 

Wt.  "/  „  0,11,011. 

density. 

20 . 

1 .o54i 

8.36 

l.O0l8 

25, . 

71.28 

I.0469 

8.66 

I .0045 

3o . 

69.90 

1 .0429 

9.22 

1 . 0039 

35 . 

...  67.63 

i ,o4o5 

9-9i 

0-9974 

54.83. . . . 

59.22 

- 

— 

— 

57.30. .. . 

...  - 

- 

i4-H7 

- 

5q.20 _ 

...  55.76 

- 

- 

— 

62.55 . . . . 

...  51.87 

- 

- 

- 

62.74  — 

- 

19.35 

- 

65.2.4  •  ■  •  • 

44.‘>9 

- 

- 

- 

G5.79. • • • 

- 

27.77 

- 

66.01.... 

. . .  - 

- 

29.  ii 

— 

65.79.... 

...  - 

— 

3o  21 

— 

65 . 90 ... . 

...  “ 

- 

3 1. 35 

— 

65 . 84  ...  - 

...  - 

— 

32.23 

— 

65 . 86 . . . . 

...  - 

32.79 

— 

65.84. .. . 

34.23 

- 

— 

According  to  Bailey,  1925  the  two  liquid  layers  are  in  contact  with  solid  phenol 
at  1 0.7  and  contain  respectively  7.6  and  75  wt  per  cent  Ce  H6  OH.  The  critical 
solution  temperature  is  65.3°  and  the  corresponding  phenol ‘content,  36.5  per  cent. 

A-  few  determinations  for  the  above  system  are  given  by  Dubrisay,  Tripier  and 
Toquet,  1918,  1919. 

Several  determinations  of  the  mutual  solubility  of  phenol  and  water  at  tempe¬ 
ratures  between  66". 2  and  71°.  1  and  at  pressures  up  to  1000  kilograms  are  <*iven  bv 
Timmermans,  1922.  0  *  J 

The  temperature  of  clouding  of  various  mixtures  of  phenol  and  aqueous  solutions 
ot  sodium  hydroxide,  barium  hydroxide,  calcium  hydroxide,  sulfuric  acid,  hydro¬ 
chloric  acid,  sodium  sulfate  and  sodium  chloride  were  determined  by  Dubrisay  1021 
an<J  Dubrisay,  Tripier  and  Toquet,  1918,  1919.  The  presence  of’acids,’ 
bases  and  salts  was  shown  to  modify  considerably  the  miscibility  of  liquid  pairs, 
n  general  various  mixtures  of  0.1  normal  aqueous  solutions  were  added  to  equai 
umes  of  phenol  (treated  with  just  enough  water  to  cause  it  to  remain  liquid  at 

was^pnlieTmThrl  T*  ^  temPeratureuof  clouding  determined.  This  method 
was  applied  to  the  study  of  reactions  such  as  the  saturation  of  acids  bv  bases 

The  m"  °hT?Ub  f  S£lfat?9  and  in  general,  physical  chemical  volumetrj  ‘  ’ 

The  miscibility  of  phenol  and  water  as  influenced  by  a  third  substance  ^ueh  as 

by°Bmftaric  1^’  Sled 

sr  o!  rh3aanTwp.r,tced  by  tho  add,ti°"  °f  -bSht:„ro?t°„of  the 


given 


C.H.O, 
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PHENOL  C6H5OH. 

Solubility  of  Phenol  in  Water. 

(Alexejew,  1886;  Schreinemaker,  1900;  Rothmund,  1898.) 

The  determinations  were  made  by  the  “Synthetic  Method,”  for  which,  see 
Note,  p.  292 


t”. 

Gms.  Phenol  per  ioo 

 A. 

Gms. 

Aqueous  Layer. 

Phenol  Laj 

10 

7-5 

75 

20 

8-3 

72 . 1 

30 

8.8 

69.8 

40 

9.6 

66.9 

5° 

12 

62.7 

55 

14. 1 

59-5 

60 

16.7 

55-4 

65 

21 .9 

49.2 

68.3  (crit.  temp.) 

33-4 

Results  confirming  the  above,  and  also  viscosity  measurements,  are  given  by 
Scarpa  (190a). 

The  complete  T  —  xdata  for  the  system  are  given  by  Smits  and  Maarse  (1911). 
F.-pt.  data  for  the  system  are  given  by  Rozsa  (1911)  and  Paterno  and  Ampola 

(i897)-  ,  .  -  , 

Vaubel  (1895)  states  that  100  gms.  sat.  aqueous  solution  contain  6.1  gms. 

phenol  at  20°.  Sp.  Gr.  of  solution  =  1.0057, 


The  following  more  recent  determinations  of  the  complete  T-x  diagram 
of  the  system  are  given  by  Campbell  and  Campbell,  1937*  These  authors 
determined  the  composition  of  the  two  layers  at  temperatures  up  to  6o° 
by  the  refractometric  method  and  do  not  claim  an  accuracy  equal  to  the 
results  of  Hill  and  Malisoff,  1926. 


-0 

Oms.  CgHgOH 

per  100 

c 

r  Aqueou3 

layer 

Phenol 

layer 

-0.3 

0.9 

— 

-0.4 

a  .8 

— — 

-0.7 

3-3 

— ■ — 

-1.0 

4.0 

— 

-1.2 

5.0 

— 

-1  •  31 

(Eutec. ) 5 ♦ 8 

— 

0.0 

6.3 

— 

+1.3 

(Invar. ) 6 . 8 

76.0 

2 . 6 

6.9 

75.6 

23.9 

7.8 

71.2 

29-6 

7.5 

70.7 

32.5 

8.0 

69.0 

38.8 

7.8 

66.6 

Ice 

11 


Phases  n 

„  t 

present. 

Vapor  -f 

+  solution  45 • 7 
50.0 
55-5 

59.8 

60.5 

+C^iOH6i.8 

"  66.8 
4-9 
7.2 
10.2 
16. 1 
16.7 

19-3 

21.9 


2  liquids  + 


.  CgHgOH 

per  100  gms. 
_ 

Phases 

Aqueous 

Phenol 

present, 

layer 

layer 

Vapor  +■ 

9*7 

64.4 

2 

liquids 

11.5 

62.O 

II 

12.0 

60.0 

II 

13.6 

57.7 

II 

14*0 

55-5 

15*0 

54*0 

l8.5 

50.0 

34.5 

34-5 

1 

liquid 

79-2 

Solution  t 

— 

79.8 

II 

C6H60H 

— 

85-2 

It 

11 

— 

87.8 

II 

if 

— 

89.1 

It 

II 

— 

90.0 

— 

91*4 

.  1  , _  f am  . Kp  refractive  indices,  surface 

These  authors  also  give  *nd  composition  of  the  vapor  phases 

tensions,  viscosities,  vapor  P^s  .  similar  results  for  the  system 

5f  the  phenol-water  system.  They  also  give  simn 

phenol  -  4%  aqueous  succinic  acid. 
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Additional  results  for  the  mutual  solubility  of  Phenol  and  Water  are  given 
by  Dolique,  1932  and  by  Smith,  1931- 

The  densities  of  a  series  of  aqueous  puenol  solutions  over  the  whole 
range  of  miscibility  at  temperatures  between  20  and  70  are  given  by 

Howell,  1932.  . 

Results  showing  the  influence  of  various  salts  upon  the  Solubility  of 

Water  in  Phenol  at  180  are  given  by  Cernatescu  and  Papafil,  1927,  aftd 

Cernatescu ,  1928.  . 

The  effect  of  various  concentrations  of  several  potassium  salts  and  01 

malonic  and  succinic  acids  upon  the  solution  temperature  (65.6°)  of  an 
aqueous  phenol  mixture  containing  36  wt.  %  C6H50H  is  reported  by 
Culbertson  and  Palmer,  1931- 

Ferguson,  1927,  found  that  the  consolute  temperature  of  the  system 
phenol-water  was  raised  from  6s. 75°  to  68.4°  by  0.85%  Q  cres®l  and  from 
65.75°  to  66.5°  by  o.8%  quinone. 

Results  for  the  effect  of  various  concentrations  of  HgCl„,  CuCl  and 
HC1  upon  the  critical  solution  temperature  of  the  system  phenol  +  water 
are  given  by  Carter  and  Megson,  1927. 

Results  for  the  effect  of  increasing  amounts  of  ammonium,  potassium 
and  sodium  salts  upon  the  temperature  of  solution  of  36.1  percent  phenol 
*  in  water  are  given  by  Duckett  and  Patterson,  1925. 


Equilibrium  in  the  Ststbm  Pbbnol  and  Water  at  Temperatures  Below  13°. 

(Jones,  1927.) 

% 

The  determinations  were  made  to  clear  up  the  uncertainties  in  regard  to 
the  hydrate  of  phenol  and  the  eutectic  points  of  the  system. 


Gtaa.  CgH^)H  per  8oUd  Q  Qms.  C^HgOH  per  8oll<l 

100  gms.  8& t.  sol.  Phase  c  100  gns.  sat.  sol.  Phase 


-0.539  2.803 

Ice 

9.93  6.771  (C.H,OH)..H.O 

-o.843Eutec.4.6o7 

"+(CA0H)-.H-0 

12.17m.pt. (1 )  — 

" +  Phenol  rich 

-1.174EU tec. 6.839 

-+  c!h!oh 

liquid  layer 

0  7.005 

CeH60H 

1.0  "  (x  >  — 

c  h6°h+ 

0  4*695 

(CeH6CH)2.Hg0 

0  7.197 

Pnenol  rich  liquid 

9-93  5.530 

II 

9-93  7.308 

layer 

9*93  7.959 

II 

( 1 )  Under  water. 

13.00  7.579 

11 

Solubility  op  Phenol  at  Room  Temperature  in 
Ordinary  Water  and  in  Heavy  Water. 

(NftChOd,  1938.) 

An  excess  of  phenol  was  shaken  with  ordinary  water  and  with  heavy  water 
and  the  milky  emulsions  subjected  to  centrifugation. 

100  gms.  sat.  solution  in  ordinary  water  contained  8.2  gms.  C  H  OH. 

100  gms.  sat.  solution  in  heavy  water  contained  6.2  gms.  CeH  5h? 

01  a  35a  percent  soiuuon  °f  pheno1 

?D10)1is  if?'"'???  °'  *  35-°  Pe^at  soluti°"  of  phenol 
neavy  water  IUEU)  is  78.7  .  (Timmermans  and  Poppe,  1935.) 


c6h6o. 
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PHENOL. 


Solubility  of  Phenol  in  Aqueous  Acetone  Solutions. 

(Schreinemakers,  1900.) 


f  0 

In  4-24% 

Acetone. 

Grams  Phenol  per 
100  Gms. 

In  12.2% 
Acetone. 

Gms.  Phenol  per 

100  Gms. 

In  24.6% 
Acetone. 

Gms.  Phenol  per 
109  Gms. 

In  59-9% 
Acetone. 

Gms.  Phenol  per 
100  Gms. 

Aq.  Acetone  Phenol 

Aq .  Acetone 

Phenol 

Aq .  Acetone  Phenol 

Aq.  Acetone 

Phenol 

Layer.  Layer. 

Layer. 

Layer. 

Layer.  Layer. 

Layer. 

Layer 

20 

•  •  •  •  •  • 

•  •  • 

•  •  • 

•  •  •  •  •  • 

26.  0 

60.5 

3° 

5.0  74.0 

4.0 

71.  O 

6.0  69.5 

28.  5 

57-0 

40 

5-5  7°o 

.  .  . 

.  .  . 

•  •  •  •  •  • 

32.0 

52.0 

5° 

5-7  67. 0 

5-° 

67.0 

8.0  64.0 

34- 5$ 

49.0} 

60 

6.5  61.0 

•  •  • 

•  •  •  •  •  • 

36.5II 

46.  5l 

7° 

9.0  51.0 

7-5 

57-5 

19.0  57.0 

(49.5  )  4i-5 

80 

14.0  34.0 

10.5 

49  -5  . 

14.0  52.5 

(84°)  22.5 

20. 4* 

3°-5* 

23.  ot  47- °t 

(90-  3°)  2S- 

0 

26.5!  44- 0} 

(9°-5°)  35  ° 

•90° 

e 

>0 

00 

t87°.S  §45° 

H47°-S 

The  figures  in  the  above  table  were  read  from  curves  plotted  from  the  original 
results.  Similar  data  are  also  given  for  acetone  solutions  of  seven  other  concen¬ 
trations. 

The  determinations  were  made  by  adding  various  quantities  of  phenol  to  the 
mixtures  of  water  and  acetone  and  observing  the  temperature  at  which  the  two 
layers  became  homogeneous.  1  he  isothermal  lines  for  30  ,  50 , 68  ,  80  ^  85  and 
87°  were  located.  The  results  for  30°  and  8o°  are  as  follows:  (Schreinemakers,  1900.) 


Results  at  30°. 


Results  at  8o°. 


Gms.  per  100  Gms.  Mixture. 

A 


HjO. 

(CHj)jCO. 

CbHbOH. 

92 

O 

8 

92  -3 

1-7 

6 

9i 

4 

5 

88.4 

7.6 

4 

81 

15 

4 

70.9 

23  1 

6 

62 . 1 

28.9 

9 

51.6 

34-9 

135 

39-8 

40.2 

20 

28.9 

43  1 

28 

21 .8 

40.2 

38 

Gms.  per  100  Gms.  Mixture. 

"h2o. 

(CH,)2CO. 

c,h6oh. 

18.4 

341 

47-5 

17.2 

25.8 

57 

17.9 

81 .1 

64 

19. I 

12.9 

68 

21 . 1 

9.9 

69 

22.6 

7-4 

70 

25.2 

4.6 

70.2 

27  .  I 

2-3 

70.6 

28.7 

i-3 

70 

30 

0-5 

69-5 

Gms.  per  100  Gms.  Mixture. 


h2o. 

(CHa)2CO. 

C,HsOH 

83  -3 

3-7 

13 

82.9 

7-i 

IO 

74-7 

13.8 

11  -5 

61 .8 

20.2 

18 

52-5 

24-5 

23 

40.6 

27.4 

32 

32.2 

21.8 

46 

33-4 

15.6 

51 

35-4 

11 .6 

53 

40.5 

7-5 

52 

49-7 

4-3 

46 

62.7 

2.8 

34-5 

Equilibrium  im  thr  SvsxrmJhrnol,  Brm.rhr  awo  Waxrr  ax  «•. 
Gms.  per  100  Gms.  Sat.  Sol. _ 


C,H,OH. 
8l  .06 
89.78 
92. 31 
95  r4 


C,H,. 

18.94 

7.92 

4.07 

o 


h2o. 

o 

2.30 
3 .62 
4.86 


Solid  Phase. 

C.H.OH 


(  See  following  page)- 
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C  6  H  6  0  I 


The  results  for  the  conjugated  liquid  layers  are  as  follows: 

Upper  Layer.  Lower  Layer. 

Gms.  Der  ioo  Gms.  of  the  Liquid.  Gms.  per  ioo  Gms.  of  the  Liquid. 

A.  _ _ .  „  i  - - - - 


'c,H,OH. 

C»H». 

HjO. 

C,H,OH. 

C,H„ 

H20. 

0 

99-95 

0.05 

O 

O.I98 

99 . 802 

4.78 

94.98 

O.24 

1-43 

0.21 

98.36 

1736 

81.83 

0.81 

2.80 

0.21 

96.99 

21.15 

77.22 

I.63 

3  01 

0.21 

96.77 

28.01 

69.81 

2  .  l8 

3  35 

0.21 

96.44 

44-39 

5°-56 

5  05 

4.07 

O.  19 

95-74 

55-  80 

36  13 

8.07 

4-58 

O.I9 

59 -23 

74-5 

3 

22.5 

5  65 

O.17 

94.18 

70.70 

0 

29.29 

8.195 

O 

91.805 

Data  for  this  system  are  also  given  by  R6zsa  (1911).  o 

The  coefficient  of  distribution  of  phenol  between  olive  oil  and  water  at  250, 
cone,  in  oil  4-  cone,  in  HjO,  is  given  by  Boeseken  and  Waterman  (191 1)  as  greater 
than  9  and  less  than  10.3.  The  figure  was  obtained  by  dividing  the  solubility  of 
phenol  in  olive  oil  by  the  solubility  in  water,  each  being  determined  separately. 
Results  for  this  svstem  are  also  given  by  Reichel  (1909). 

According  to  Greenish  and  Smith  (1903),  100  cc.  of  olive  oil  dissolve  about  50 
gms.  of  phenol  at  15.50.  These  authors  report  that  ioo  cc.  of  glycerol  dissolve 
about  300  gms.  of  phenol  at  15.50. 


Miscibility  of  Aqueous  Alkaline  Solutions  of  Phenol  with  Several 
Organic  Compounds  Insoluble  in  Water. 

(Scheuble,  1907.) 

To  5  cc.  portions  of  aq.  KOH  solution  (250  gms.  per  liter)  were  added  the  given 
amounts  of  the  aq.  insoluble  compound  from  a  buret  and  then  the  phenol,  drop- 
wise,  until  solution  occurred.  Temperature  not  stated. 

Composition  of  Homogeneous  Solutions. 

■  —  -  ■  -  


5 

5 

5 

5 


3- 9 

4- 9 
6.7 

15 


cc.  Aq.  KOH.  cc.  Aq.  Insol.  Cmpd.  Gms.  Phenol. 

5  2  (=  1.64  gms.)  Octyl  *  Alcohol  2.6 

5  (=  4.1  gms.)  “ 

2  (=  1.74  gms.)  Toluene 

3  (=  2.61  gms.)  Toluene 
2  (=  1.36  gms.)  Heptane 

=  the  normal  secondary  octyl  alcohol,  i. «.,  the  so-called  capryl  alcohol,  CHj(CH2)6.CH(OH)CH,. 

Solubility  of  Phenol  in  Aqueous  Solutions  of  Dextro  Tartaric 

Acid  and  of  Racemic  Acid. 

(Schreinemakers,  1900.) 

In  19-34%  Acid. 

Gms.  Phenol  per  100  Gms. 


In  5-093%  Acid. 

Gms.  Phenol  per  100  Gms. 


In  40.9%  Acid. 


t*. 

30 

50 

60 

6S 

67-5 

69* 


Aq.  Acid 
Layer. 

7-5 

IO-5 

I4-S 

19-5 

25 


47  5 


Phenol 

Layer. 

72.5 
655 
58 
53 

48.5 


50 

60 

70 

75 

77' 


Aq.  Acid 
Layer. 

IO 

12  -5 

19 

29 


Phenol 

Layer. 

77 

72 

64 

56 


47 


Gms.  Phenol  per  100  Gms 

t". 

Aq.  Acid. 

Phenol 

Layer. 

Layer. 

70 

13 

80 

16.5 

77 

85 

20 

74 

90 

26.5 

7i 

95 

39 

63-5 

97* 

54 

T  ,  .  .  *  Critical  temperature. 

both'K^ciy  ThT^me^nfluInceon  £?g£WS  ^wing  that 
water-phenol.  e  Iormdtlon  of  layers  in  the  system 


c6h6o  | 
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Results  for  equilibrium  in  the  system  Phenol  +  Glycerol  +  H?0  at  15' 


20°  30  °, 


40°,  50°  and  6o°  are  given  by  Dolique,  1932. 


Equilibrium  in  the  System  Phbnol,  Phbnyl  Hydrazine  and  Water. 

(Oustl-Katchklntzov,  1939.) 


homogeneity 


Oms.  per  100  gpns.  mixture 


Ac^NHNHg 


h2o 


C6H60H 


homogeneity 


Oms.  per  100  gms.  mixture 

r  CgHgNHNHg  H^O  CgHgOH  v 


72.5 

10 

88.2 

1.8 

110.3 

90.2 

10 

85.9 

4.1 

107.5 

109*8 

10 

80.2 

9.8 

98.6 

112.0 

10 

75*0 

15*0 

74.7 

110.0 

10 

70.1 

19*9 

17.6 

106.0 

10 

64.9 

25.1 

72.0 

102.2 

10 

60.3 

29*7 

92.8 

96.I 

10 

54*7 

35*3 

102.0 

92.2 

10 

50.0 

40  .0 

105*2 

76.2 

10 

40.0 

50.0 

IO6.4 

54*9 

10 

30.3 

59*7 

100.4 

27*0 

10 

20.0 

70.0 

77*6 

58.0 

20 

78.7 

1*3 

20.2 

99.8 

20 

75*8 

4.2 

73*0 

111.2 

20 

70.0 

10.0 

86.0 

112.9 

20 

64.8 

15*2 

92.8 

113*0 

20 

59*9 

20.1 

95*2 

112.0 

20 

55*0 

25*0 

92.0 

108.8 

20 

49*7 

30.3 

75*o 

106.5 

20 

44.6 

35*4 

31*0 

102.0 

20 

40.3 

39.7 

74*0 

82.0 

20 

30.0 

50.0 

oO  •  2 

49  •  1 

20 

19*4 

60.6 

75.5 

26.7 

20 

16.O 

64.0 

54*0 

74*2 

30 

68.8 

1.2 

32.0 

102.0 

30 

63.6 

6.4 

21  •  S 

106.5 

30 

60.0 

10.0 

23  •  0 

108.0 

30 

55*9 

14*  1 

20  •  4 

30 

30 

30 

30 

30 

40 

40 

40 

40 

40 

40 

40 

50 

50 

50 

50 

50 

50 

50 

50 

60 

60 

60 

60 

60 

70 

70 

70 


Hoe  (lake,  1915,  1926. 


Ortho  Nitro  Phenol. 

Gins. 

Maximum  temp, 
of  complete 
miscibility. 

66 . 45 
69.35 
69.6 
72.l5 
76.8 


Para  Nitro  Phenol. 

Gms. 


o  C6II*  OH.  NO, 
per  100  gms 

c6h6oh. 
0.0 
0.87 
0.95 
1 .70 
3.o4 


Maximum  temp, 
of  complete 
miscibility. 

66.4 

66.55 

66.8 

67.2 


/)C6iit.on.!SOs 
per  100  gms. 
C6HjOH. 

0.0 

0.12 

3.65 

7.71 


50.1 

39.7 
29*8 
20.0 

8.9 

58.2 
55.0 
50.0 

44.8 

39.7 
30.0 

18.9 
10.0 
47.5 
44.0 
40.0 

34.8 

28.9 

19*6 

12.0 

35.2 
30.0 
25*8 

.3 
.4 
26.8 
25.0 
90.0 


20. 

14. 


19.9 

30.3 

40.2 
50.0 

61.1 

1.8 
5.0 

10.0 

15*2 

20.3 
30.0 

41 .1 
50.0 

2.5 

6.0 

10.0 

15«2 

21.1 

30.4 
38.0 

4.8 
10.0 
14*  2 
19*7 
25*6 

.2 
.0 
10.0 


3- 

5. 


Maximum  temp, 
of  complete 
miscibility. 

68.3 

69-95 

71.65 

74.5 


Gms. 

/iCJL.OH.XQ, 
per  100  gms. 
C61I50H. 

17.38 

31.74 

47-4 

79-6 


76  .  the  amount  of  water  to  the  several  mixtures 

system  Phenol,  Pyrocatechol  and  Water. 
Equilibrium  in  the  system 

(  Leone  and  Angelescu,  1922. ) 

Synthetic  mixtures  of  weighed  "The”1— s 

the  temperatures  of  clearing  andocloudingo  t0  definite  concen- 

wer^prepared  either  hy  amount,  ol  pyrocat^hol  to 

deafmi"c  concentrations  ^oi  aqueous  phenol.  (  Result,  following  paS 
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c6h60, 


Equilibrium  in  the  System  Phenol, 


Pyrocatechol  and  Water  (Con). 


Results  for 

Aq.  1.09  wt.  °/0  C,H,|0H),«>) 

Gms.  CcH50H 
per  100  gms.  mixture. 


•>7.2.... 

9-!4 

38.7-.... 

10.44 

47.0 - 

1 3 . 02 

57-2.... 

i8.55 

59.8.... 

21.99 

61 .4 - 

26 . 80 

63.?..... 

36.oq 

62.4  ••• » 

47-46 

60.6. .. . 

5 1 .62 

56.o.... 

56.84 

44.4.... 

63.47 

29.0. . . . 

68 . 67 

17.8 ... . 

70.80 

Results  for 

Aq.  12.5  wt. 

%  c«Hsan. 

Gms.  CJliiOHljlo). 

t*. 

per  100  gins,  mixture. 

•52.0.  .  .  , 

0.0 

49.8..-. 

0.42 

44.8 _ 

i  .o5 

39.6.... 

1  .65 

34.4.... 

2. 16 

1-7.8 - 

3.65 

Results  for 

Aq.  i.O  wt.  °/o  C6H,(On),(o). 


t*. 

Gms.  CnILOH 

per  100  gms.  mixture 

1 5 . 4 - 

i3.72 

3i .0. . . . 

19. '2.5 

43.6.... 

27-97 

5i.4 - 

40.84 

5*2 , 2  •  .  •  . 

46.68 

5o.6. . . . 

51.67 

47.4 - 

55.6i 

36.o _ _ 

62.72 

3i .0. . . . 

65.oi 

20.4. . -  * 

68 .06 

16.2.... 

69. 16 

Results  for 

Aq.  05.2  wt.  »/«  CjHsOH. 


r. 

Gms.  C(II«(OH),(o). 
per  100  gms.  mixture. 

66.6. ... 

0.0 

61.8.... 

0.87 

56.0 _ 

1 .92 

5o.8. . . . 

2.75 

37  •  4  •••  • 

4.68 

3o.8. .  . . 

5.45 

26.2  ... 

6.00 

18.2. . . . 

6.84 

10.4 - 

7.56 

7.0 - 

7.88 

Results  for 

Aq.  9.25  Wt.  °/o  CtHt(OII),(o). 

Gms.  C,It,OU 

£*,  per  100 gms.  mixture. 


14.0. • 

27 . 75 

28.6. — 

35.85 

34.8 - 

4  *  -  7 1 

36.8 _ 

5o.  i3 

33.6 - 

55.48 

26.6. .. . 

60.11 

18.0 ... , 

64.01 

12.2. .. . 

65.98 

Aq.U.8Hwt.  °/ 

,C0H*(OH),(»). 

7.0. . . . 

42.78 

1  *2 . 4  ...  * 

49-57 

IO.O. . . . 

55.6o 

7.6.  ..  . 

57.69 

Results  for 

Aq.  00.7  wt.  °/«  CjH50H. 

Gms.  C6H,(0H)j(o) 

t”. 

per  100  gms.  mixture. 

53.0. . . . 

a.o 

48.6 _ 

o-79 

48.6 _ 

1 .70 

37.6.... 

2.64 

33.8 _ 

3.27 

23.6.... 

4.67 

i3.8. . . . 

5.88 

Isotherms  for  the  System  Phenol,  Pyrocatechol  and  Water  at  0°  and  at  10° 

(  Leone  and  Angelescu,  1922.) 

The  determinations  were  made  by  titrations  using'  weight  pipetg. 


Results  at  0°. 


Gms. 

per  too  gms. 

Gins. 

per  100  gms. 

tgl.  sol. 

M(.,sol. 

C,H;0!I. 

Cr,  11,(011),  (0), 

C.HjOH. 

C.1I4|0II),ioi. 

7.23 

O  0 

42.29 

8-97 

10.53 

3.82 

44-77 

8.96 

17.20 

5-94 

48.-68 

8.74 

2.3.o5 

6.95 

52.71 

7-96 

26.47 

7.55 

59.85 

6.23 

29.32 

8.01 

66.00 

4.07 

33.98 

8.55 

71.46 

1.69 

37.42 

8.81 

75.42 

0.00 

Results  at  10°. 


Gms.  per  too  gms. 
_ sat.  sol.  | 


censou. 

G0H4(OH),(oi 

7.40 

0.0 

8.44 

1 .67 

10.54 

3.57 

14.10 

4.83 

17.50 

5.63 

20.74 

6. 17 

25 . 3o 

6.78 

30.09 

7-44 

33.52 

7.82 

36.75 

8.11 

Gms.  per  100  gms. 
sal.  sol. 


CsH60H. 

0,H4(0U)i(oi. 

40.90 

8.09 

43.25 

8.08 

46.38 

7-9° 

49.68 

7-48 

53.oo 

7.00 

57.80 

5.85 

59-95 

5.26 

65.32 

3-49 

73.34 

0.0 

c6h6o, 
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Equilibrium  in  the  System  Phenol,  Resorcinol  and  Water. 

(Leone  and  Angelescu,  1922.) 

The  determinations  were  made  as  in  tho  case  of  the  system  phenol,  pyrocatechol 
and  water. 


Results  for 
Water  -t-  C6HsOH. 


Gras.  C0H5OII 
per  100  gins. 


t°. 

mixture. 

46.5. . . 

i  j  .  1 5 

53.5... 

13.17 

58.6. . . 

15.77 

62.5... 

19.16 

63.8. . . 

21.36 

65.2... 

25 .48 

65.8... 

26.06 

66.6.. 

35.43 

65.8... 

37.42 

64.4.. 

46.46 

58.8.. 

54.98 

54.4.. 

54.42 

Aq.  9 

09  Wt.  °/o 

C6H4iOH), 

(m)  -t-  C6IR0H. 

Gras.  Cr,IL,01l 
per  ioo  gms. 

t". 

mixture. 

l8.6. . 

38.20 

24-0. • 

42 .  OO 

26.4. • 

.  45. 5i 

27.6.. 

.  49- 80 

27.2.. 

.  52.58 

25.7.. 

.  55.o3 

22 . O . . 

.  57.04 

l6. I . . 

.  61.92 

Results  for  Aq.  1.0  wt.  °/0 
C6H4(OHls  (/n)-+-Cf,U50IL 


Gras.  CtHsOH 
per  ioo  gras. 


v. 

mixture. 

38.8... 

11.23 

47-0- . • 

1 3 .53 

52.2... 

16.00 

58.6... 

22 . 1 3 

60.2... 

26.52 

61.6... 

34.87 

61.8.  .. 

40.48 

61.6. . . 

44-63 

59-8.  .  • 

5o  .66 

58.8. . . 

52.49 

53.0. . . 

57-97 

49.0. . . 

6o.58 

42.4... 

63.70 

34.o. . . 

66.5i 

Aq.  111. 

05  *t.  »/» 

C6H5OH  -+-  C0H,(OH)S  (/«). 

Gms. 

C6Ht(0II),  (/») 

per  100  gms. 

t”. 

mixture. 

54.0. . . 

0.0 

5 1 . 6 . . . 

P .  29 

48.8. . . 

0.60 

47 . 2 . . . 

O.78 

43.8... 

I.l4 

3q.8.. . 

1 .56 

35.7... 

1  -94 

3i  .8. . . 

2.29 

24.8... 

2.89 

20.2... 

3.26 

17.4. •  . 

3.43 

Results, for  Aq.  2.01  wt.  °/0 
Cr.HjlOII),  (ill)  -hC6H5OH. 

Gras.  C6H5OH 
per  too  gms. 
t“.  mixture. 

25.4.. .  12.17 
41.0...  17.44 

47.4.. .  22.75 

5i  .0...  28.63 

53.8.. .  35.4o 

54.6.. .  39.10 

55.o...  4i-58 

55.4.. .  44  -  97 

55.o...  47 -1 6 

54.6.. .  49-[5 

53.8.. .  50.98 

51.4.. .  54.07 

46.0...  58.70 

32.6.. .  65. 40 

Aq.  ».i.81  »/0 
C6I150II  -+-  G6H4(OH),  (m) 

Gms.  CfH4(0H),  (/»• 
per  100  gms. 
t”.  '  mixture. 


66.  {. 

. .  0.0 

65.4. 

0.17 

62.0. 

0.66 

59 . 2 . 

. .  1 . 1 1 

54.6. 

••  i-79 

49-4- 

. .  2 . 5o 

44-4. 

..  3 .  i3 

41.8. 

..  3.43 

3i  .0. 

..  4.62 

24.0. 

. .  5 . 32 

17.5. 

..  5.88 

Results  for  Aq.  f.7fi  wt.  •/  0 
CcH,(0H|a  (m)-t-Cf,II0OII. 


t". 

Gms.  C6IIr,0Il. 
per  100  gmv 
mixture. 

22.0.. 

.  16.47 

35.6.. 

•  2.3.47 

41.8.. 

.  3i  33 

46.0.. 

38.95 

47.6.. 

.  43.67 

47.8.. 

.  45.94 

47.6.. 

.  48.60 

45.o.. 

.  54.05 

40.2.. 

.  58.57 

3i .0.. 

.  63.45 

19.8.. 

.  67.48 

Aq.  61.83  °/0 
C6H50H  4-  C6H,(0H)s  )m). . 

Gms.  C6H4(0H-)t(m) 
per  100  gras. 
t°.  mixture. 

5 1 . 1 . .  .  o :  o 

49.4.. .  0.25 

37.6.. .  i.83 

37.4.. .  1.98 

28.4.-.  2-99 

24.8.. .  3.37 

21 .4  -  3.77 

1 5. 2. .  .  4-38 


Isotherms  for  the  System  Phenol,  Resorcinol  and  Water. 


Results  at  ft0- 


Gms.  per  100  gins.  sat.  sol. 
CJIjfOH).  G4H4(0Hf,(m). 
7.23 


8.11 

9-  '9 
10.07 
i3  62 

19.41 
24 . 1 2 
27.65 
32.98 
36.23 
40.91 
45.o3 


0.0 

1.72 

2.43 

3.ii 

4.81 

5.98 

6.57 

6.74 

7.16 
7.33 
36 
42 


/ 

7' 


Gms.  per  100  gms.  sat.  sol. 
C,lIjOH.  C0H4(OH),  (m). 

4o:o3 


43.12 
47.88 

50.67 

53.98 

56.72 

59. 12 

62 . 67 
66.78 
70.50 
72.57 
75.42. 


j 


7.45 

7.50 

29 

°3 
6.73 
6. 12 
5.6o 
4.68 
3.37 
2.01 
1 .22 
o 


Results  at  10°. 


Gras,  per  100  gras.  sat.  sol. 
CcIfs0II.  CtH4(OH2)  {in). 

7.40 


8.44 

9-75 

10.95 

13.71 
15.75 
23. 19 

28.71 
3i.o4 
32.81 
38.3i 
45.o4 


0.0 
1. 71 

2.41 

3.07 
4-  >9 
4  •  69 
5.69 
6.17 
6.37 

6.42 
6.59 
6.59 


Gms.  per  100  gms,  sat.  sol. 
C6IIs0tl.  CtH,(OH)j  (m). 

43.30  6.59 


44.39 
45.23 
48.54 
5o.66 
54.  i5 
61.37 

64.33 
67.86 

70.64 

72.36 

73.34 


6.58 

6.49 
6.24 
5. 19 
5.62 
4-09 
3.26 
2.09 


1 


14 


o..3o 

0.0 


these  systems. 
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c6h6o. 


Equilibrium  in  the  System  Phenol,  Salicylic  Acid  and  Water. 

(Bailey,  1935.1 

The  synthetic  method  was  employed.  Varying  amounts  of  •alicyhc  acid  were 
added  toV  known  mixtures  of  phenol  and  water  and  placed  in  sealed  ^ 

temperature  of  sudden  thickening  was  determined.  This  point  was  consider 
as  a  more  accurate  indication  of  the  saturation  temperature  than  the ^  mean 
between  the  temperature  of  clouding  and  clearing.  This  was  found  especially 
true  at  the  higher  temperatures.  No  compounds  or  mixed  crystals  were  foun 

at  any  temperature. 

The  Binary  and  Ternary  Equilibrium  End  Points  are  as  Follows  : 


Gms.  per  100  gins,  of  mixture. 


t“. 

C,,HsOH 

CtHt0H.C00H(o). 

H,0. 

-0.07 . . 

0.0 

o.io3 

99-9 

-1.2.  .  . 

6.5 

0.00 

93.5 

38.i6. . 

95.0 

5.0 

0.0 

1.7... 

7.6 

0.0 

92-4 

1.7. . . 

75.0 

0.0 

25.0 

65.3. . . 

36.5 

0.0 

63.5 

87.0. . . 

0.0 

3o.o 

70.0 

-1.3. . . 

6.5 

0.2 

93.3 

6 1 .2 . . . 

20.4 

7.6 

72.0 

63.4... 

21.7 

12.7 

65.6 

-0.6 . . . 

66 

0.2 

93.2 

-0.6 . . . 

69.6 

4.2 

25.9 

*  Indicates  unstable  equilibrium. 


Solid  Phase. 

C6H*0H .  COOH(o)-t-H,0  (Eutectic) 
CsHsOH  +11,0  » 

C6H*OH.COOH(o)+:CcH5OH 

CftHgOH +  2* liquid  layers 

»  -t~2  »  » 

Critical  solution  temperature  for  phenol  +  water 

,)  »  »  »  salicylic  ac.+  » 

CG H*OH. COOH (o)+Cf)H5OH+Il,0  (Eutectic 
Point  where  two  binodal  surfaces  totnch 
C0  H y  Oil .  COOH(o)  -+-  liquid  layers 

C6HvOH.COOH(o)+C8HaOH  +  twc  liquid  layers 


Results  for  the  Isotherm  at  25°: 

The  mixtures  were  stirred  in  a  thermostat  and  equilibrium  approached  from  above 
and  from  below 


Gms.  per  100  gins, 
sat.  sol. 


of 

c6h,oh 

sat.  sol. 

C6H,OH. 

COOH(o) 

Solid  Phase. 

I .0008 

0.0 

0.22 

CJIAOH.COOH  0, 

I .0032 

2.42 

a.  28 

)) 

1 .0057 

5  .o5 

0.40 

» 

I . 0080 

1 .0064 

7.5i 

59.07 

0.53  l 
8-77  ) 

>>  +  L/j+Li* 

I . 0700 

62 . 66 

8.96 

Cfl!IAOH.COOII(o>- 

1  0761 

83.oo 

6.32 

» 

1 .0785 

9° -74 

4.6o 

»  -f-  CfiH5OII 

I.O793 

93.10 

2 . 49 

CfHsOH 

i ,o8o3 

95.70 

0.0 

» 

hi  —  liquid  layer  rich  in  phenol  (low  in 
—  »  »  »  »  water  (  >>  » 


Gms.  per 

100  gins. 

sat. 

sol. 

rfss  of 

Cf,n4oit 

sat.  sol. 

C0HSOH. 

GOO  II(o). 

Solid  Phase 

I .0470 

1 . 0070 

70.19 

8.43 

0.0  ) 
0.0  $ 

Eg  -+-  E, 

i  .o5o 

1  .0072 

69  28 
8.35 

o.5i  j 
0.04  ) 

Lj  +  Eg 

I .0529 

6-7  -  4  * 

1  .81 

Li  E-i 

I .0074 

8  23 

0.  i3  J 

t .0544 

I .0075 

65.79 

8  14 

3.12  ) 
0.21  ) 

Lj  —  L , 

I .0610 

1 .OO78 

60.8 

7.66 

7.56 
0.46  ) 

E,  +  E, 

salicylic  aci 

d) 

»  »  • ). 


Results  similar  to  the  above  are  given  for  3o°,  44°,  58°,  6i°,  63°  and  68°. 8. 


Freezing-Points  of  Mixtures  of  Phenol  and  Salicylic  Acid 


t"  of 

Gms.  C6H,0H 

f-  pt.  per  100  gms.  mixture. 

40.8. . 

100.0 

39.95 . 

92*.  36 

39. 12 . 

96.83 

38.47 . 

95.61 

38.  l6(Eutec.) . 

95.0 

(  Bailey,  1925. ) 

t°  of  Gms.  C„H5OH 

f-  pt.  per  too  gms.  mixture. 

45.9 .  92.62 

55.6  .  89.91 

65.6  .  85.8 

89  ■  2 .  72.5 

i*3.5 .  54.0 


t“  Of  Gms.  C,H5On 

f- Pt.  per  100  gms.  mixtur 

I28.7 .  40.0 

147  -2 .  18  2 

157.0. ....  .  5  1 

•60.4 .  0.0 


c6h6o 
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Equilibrium  in  the  System  Phenol,  Resorcinol  and  Water. 

(Leone  and  Angelescu,  1922.) 

The  determinations  were  made  as  in  the  case  of  the  system  phenol,  pyrocatechol 
and  water. 


Results  for 
Water  -+-  C6lisOH. 


f. 

46.5. 

53.5. 

58.6. 
6-2.5. 

63.8. 
65.2. 

65.8. 

66.6. 

65.8. 
64 . 4 . 

58.8. 

54-4. 


Gms.  C6H50li 
per  100  gms. 
mixture. 

.  u  .  i5 
1 3 . 1 7 
.  i 5 . 77 
.  19.16 

.  21.36 

.  25.48 

.  26.06 

.  35.43 
37 . 4-2 
.  46.46 

-  54.98 

.  54.42 


Results  for  Aq.  1.0  wt.  °/0 

Results, for  Aq.  9.91  wt.  °/0 

Results  for  Aq.  1.76  wt.  •/  „ 

C6H4(OHi, 

(m)  -t-CcU50IL 

Cr,II4(OHi2 

(TO)  -+-C6H5OH. 

CcH,(0H), 

(/«)-+- C6II,0II. 

Gms.  C,HsOH 

Gms.  C«HjOIl 

Gms.  CcII30Il 

per  100  gms. 

per  100  gips. 

per  100  gms. 

t". 

mixture. 

t°* 

mixture. 

t". 

mixture. 

38.8.. 

.  11.2,3 

25.4.. 

12.17 

22.0.. 

*  lC.47 

47.0. . 

.  13.53 

41.0.. 

.  17.34 

35.6.. 

.  23.47 

52.2. . 

16.00 

47*4** 

.  22.75 

4l.8.. 

,.  3i  33 

58.6. . 

.  22 . 1 3 

5 1 .0. . 

,.  28.63 

46.0., 

,.  38.95 

60.2.. 

.  26.52 

53.8., 

, .  35.4° 

47.6., 

..  43.67 

61.6.. 

.  34.87 

54*6.. 

,.  39.10 

47.8., 

..  45.94 

61.8. . 

.  4° .48 

55.0., 

4 1  •  58 

47.6. 

..  48.60 

61.6.  . 

.  44*63 

55 . 4  -  • 

..  44*97 

45.0. 

..  54.o5 

59.-8.. 

.  5o.66 

55.0. 

..  47**6 

40.2. 

..  58.57 

58.8. . 

•  52.49 

54*6. 

..  49*  *5 

3i  .0. 

..  63.45 

53.0. . 

•  57.97 

53.8. 

..  50.98 

19.8. 

..  67.48 

49.0. . 

,  .  60. 58 

5i.4. 

..  54.07 

42.4*. 

. .  63.70 

46.0. 

..  58.70 

34*0. 

66. 5 1 

32.6. 

..  65. 4o 

Aq.  9.09  Wt.  °/o 
C8H4(OH)s  (m)-(- C6HsOH. 

Gms.  CjHjOH 
per  100  gms. 
mixture. 


t". 

18.6. 
24-0- 
26.4. 

27.6. 
27.2. 
25.7  • 
22 . 0 . 
l6.  I  . 


Aq.  13. 01  wt.  °/„ 
C6H5OH  -t-  0,11,(011),  {/III 

Gins.  CeH*(0H),  (to) 
per  100  gms. 
t°.  mixture. 


Aq.  ».i.8i  »/„ 
C6HjOII  -+-  G6H4(OH),  (to) 

Gms.  C6H4(OH),  (/»• 
per  100  gms. 
t”.  '  mixture. 


Aq.  61.83  °/o 
CcIIs0H  +  CtH4(0H),  )m) 


38.20 
4'2  .  OO 
45.5l 
4g.8o 
5-2.58 
55.o3 
57.04 
61.95 


54.o. . . 

0.0 

66.4... 

0.0 

5i .6. . . 

.0.29 

65. 4*** 

0.17 

48.8. . . 

0.60 

62.0.. 

0.66 

47 . 2 . . . 

0.78 

59.2. . 

1 . 1 1 

43.8.., 

1 . 1 4 

54.6. . 

i*79 

3q . 8  .  .  . 

1 .56 

49.4.. 

2 . 5o 

35.7... 

1  -94 

44.4*. 

3 .  i3 

3i .8. . . 

2.29 

4i.8. . 

3.43 

2.4.8. . . 

2.89 

3i .0. . 

4.62 

20.2. . . 

3.26 

24.0. . 

5.3-2 

17.4. • • 

3.43 

17.5. . 

5 . 88 

t*. 

5 1 . 1  • 

49-4- 

37.6, 

37.4. 

28.4. 
24.8- 

21.4. 

1 5 . 2 . 


Gms.  C6H4(OH),  (m) 
per  100  gras, 
mixture. 

.  .  OiO 
0.25 
1.83 
I.98 
'2-99 
3.37 
3.77 
4-38 


Isotherms  for  the  System  Phenol,  Resorcinol  and  Water. 


Results  at  0°  . 

liras,  per  100  gms.  sat.  sol.  Gms.  per  100  gms.  sat,  sol. 


Results  at  10°. 

Gms.  per  100  gms.  sat.  sol.  Gms.  per  100  gms.  sal,  sol. 


c6h5oh. 

7.40 

8.44 

9-75 

10.95 
13.71 
15.75 
23.  19 
•28.71 
3i.o4 
3-2.8i 
38.3 1 
45.o4 


CtH4(0H,)  (in). 

0.0 
1.71 
2.41 
3.07 

4.19 

4.69 

5.69 
6.17 
6.37 
6 . 4-2 
6.5q 
6.59 


43.3o 

44*39 

45.23 

48.54 

5o.66 

54*i5 

61.37 

64.33 

67.86 

70.64 

72.36 

73.34 


?se  systems. 


383 


Equilibrium  in  the  System  Phenol,  Salicylic  Acid  and  Water. 

(  Bailey,  1925. 1 

The  synthetic  method  was  employed.  Varying  amounts  of  salicylic ;  acid  were 
added  to  known  mixtures  of  phenol  and  water  and  placed  in  sealed  tubes.  I  he 
temperature  of  sudden  thickening  was  determined.  This  point  was  considere 
as  a  more  accurate  indication  of  the  saturation  temperature  than  the  mean 
between  the  temperature  of  clouding  and  clearing.  This  was  found  especially 
true  at  the  higher  temperatures.  No  compounds  or  mixed  crystals  were  iound 
at  any  temperature. 

The  Binary  and  Ternary  Equilibrium  End  Points  are  as  Follows  : 

Gms.  per  100  gins,  of  mixture. 

Solid  Phase. 

CcH*OH.COOH(o)-t-lI,0  (Eutectic) 
C0H5OH  h-H,0  » 

C61E0H.C001Po)-kCcH50H  ,) 

CbH5OH  -t-2-liquid  layers 

»  H-2  »  ♦> 

Critical  solution  temperature  for  phenol  +  water 

»  »  »  »  salicylic  ac.+  » 

Cc  Ht OH. COOH(o)-i-CcH5 OH -t-lHO  (Eutectic 
Point  where  two  binodal  surfaces  loirch 
C6  Il  vOH  .  COOH  (o)  -f- liquid  layers 

^  ^  C6H.vOH.COOH(o)+C6HvOH+  two  liquid  layers 

*  Indicates  unstable  equilibrium. 

Results  for  the  Isotherm  at  25°: 

The  mixtures  were  stirred  in  a  thermostat  and  equilibrium  approached  from  above 
and  from  below 


t”. 

CrH50H. 

C6H4OH.COOH(o). 

Hs0. 

-0.07 . . 

0.0 

o.io3 

99-9 

-1.2.  .  . 

6.5 

0.00 

93.5 

38.i6.. 

95.0 

5.o 

0.0 

1.7... 

7.6 

0.0 

92-4 

1.7. . . 

75.0 

0.0 

25.0 

65.3. . . 

36.5 

0.0 

63.5 

87.0. . . 

0.0 

3o.o 

70.0 

-1.3. . . 

6.5 

0.2 

93.3 

61.2. . . 

20.4 

7.6 

72.0 

63.4... 

21.7 

12.7 

65.6 

-0.6  . . . 

6.6 

0.2 

93.2 

-0.6 . . . 

69.6 

4.2 

25.9 

of 

SS 

sat.  sol. 

i . ooo8 

I .0032 

i . 0057 
r .0080 

1 . 0064 

1 . 0700 
1  0761 
1 .0785 
1.0793 

i .0803 

hi  -  liq 
L,= 


CcII,0ff. 
0.0 
2.42 
5  .o5 
7.5i 
59.07 
62 . 66 
83.oo 
90-74 
93. 10 
95.70 

uid  layer 

»  » 


100  gms. 

Gms.  per  100  gms. 

iOl. 

sat. 

sol. 

C6H40lt 

dv-  of 

Cfin,0H 

COOH(o) 

Solid  Phase. 

sat.  sol. 

C0H5OH. 

COOH(o). 

0.22 

C6n4OH.COOHio) 

I .0470 

7O.I9 

0.0  ) 

0.28 

)) 

I .0070 

8.43 

0.0  ) 

0.40 

)) 

1  .o5o 

69  28 

o.5i  ) 

0.53  ) 

))  +  Lj 

1 .OO72 

8.35 

0.04  ) 

8-77  ) 

I .0529 

67.41 

1 .81 

8.96 

cf,!i4oii.coon(o)- 

I .0074 

8  23 

0.  i3  ) 

6.32 

» 

t .0544 

65.79 

3.12  j 

4.60 

»  -t-  CftHjOIl 

I . 0075 

8  14 

0.21  ) 

2 . 49 

CBH5OH 

I .0610 

60.8 

7.56  ) 

0.0 

» 

I .OO78 

7.66 

0.46  \ 

rich  in 

phenol  (low  in 

salicylic  acid) 

»  » 

water  (  >>  » 

»  »  • 

)• 

to  the  above  are  given  for  3o°,  440, 

,  58°,  61 

°,  63°  an 

Solid  Phase 

-(—  l2 

Li 


L. 

L, 

E, 


4-  L2 

4- 

4-  L, 
4—  L. 


Freezing-Points 


t°  of 
f.  pi. 

4o.8. 

39  95 . 

39- 12 . 

38.47..  •• 
38 . 1 6(Eutec.) 


Gms.  CJljOH 
per  100  gms.  mixture. 
100.0 
...  92*.  36 

...  96.83 

95.61 
95.0 


of  Mixtures  of  Phenol  and  Salicylic 

( Bailey,  1925. ) 

t°  <>f  Gms.  C,H5OII 

f '  PI.  per  100  gms.  mixture. 

45.9 .  92.62 

55.6  .  89.01 

65.6  .  85.8 

89*2 .  72.5 

1*3.5 .  54.0 


Acii 


t°  of  Gms.  C6H50T1 

Pt  per  100  gms.  mixtur 

128.7 .  40.0 

!47-2 .  18  2 

157.0 -  .  5  j 

160.4 .  0.0 


c6h6o, 
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Equilibrium  in  the  System  Phenol,  Salicylic  Acid  and  Water 

(  Baijey,  1925, > 

The  following  data  for  the  binodal  curves  were  obtained  by  the  synthetic  method. 
The  author  determined  foT  each  mixture  the  temperature  of  the  beginning  of 
critical  opalescence  (C.  op.)  and  the  critical  solution  temperature  (C.S.T.).  S  =  gms. 
C#H4OH.COOH  (o)  per  ioo  gms.  sat.  solution. 


Results  for  Aqueous  Phenol  of  : 


9.2  "/o-C.HjOH. 


C.S.T. 

C.  op. 

s. 

82.9 

32.9 

0.0 

58.o 

58.o 

5.8* 

6i  .o 

6i  .o 

6.8* 

63.o 

63.o 

7-7* 

68.8 

69.5 

11. 7* 

79-o 

83.5 

35.4" 

79-° 

79-5 

45.5* 

68.8 

68.8 

58.5* 

58.o 

58.0 

65.4* 

20.6  «Vo  CsH,0H. 


C.  S.  T. 

C.  op. 

s 

62.0 

63.2 

0.0 

6l  .O 

63.5 

5.2 

61 .0 

64.0 

5.6 

63.o 

68.0 

10.8 

68.8 

72.2 

28.0* 

68.8 

68.8 

45.3* 

63.0 

63.o 

53.3* 

58.0 

58.0 

.54.7* 

at 

.9  °/o  C6H5 

OH. 

C.  S.  T. 

C.  op. 

s. 

65.3 

67.3 

0.0 

63.o 

68.0 

2.3 

61.0 

64.5 

8.1 

61 .0 

62.0 

16.0 

6)  .0 

61.0 

22.5 

58.o 

58.o 

32.6 

14.6  Vo  C,H5Oll. 


C.S.T. 

C.  op. 

s. 

56.6 

56.8 

0.0 

58.o 

59.0 

3.5 

61 .0 

62.0 

5-9 

61 .0 

62.5 

6.5 

61 .0 

63.o 

7.2* 

63.o 

65.o 

9°* 

68.8 

71.0 

1 5 . 8* 

68.8 

69.0 

53.4* 

58:o 

58.o 

6i.3* 

25.0  Vp  C6H5  OH. 


C.  S.  T. 

C.  op. 

s. 

63.4 

65.8 

0.0 

63.0 

65.o 

i.3 

63.o 

71.5 

12.6 

63.o 

63.o 

45.6* 

58.o 

58.o 

49-3* 

41.7  Vo  C,H,OH 


C.S.T. 

C.  op. 

S. 

65.o 

68.3 

0.0 

63.o 

66-.  0 

2.3 

6.01 

64.0 

4.8 

58.o 

58.o 

1 3 . 3 

17.0  «/o  C«HsOH. 


C.  S.  T.' 

C.  op. 

s. 

59-7 

60.0 

0.0 

6l.O 

64.0 

6.5 

63.o 

65.o 

8.8 

68.8 

73.0 

21.5* 

68.0 

69.0 

49.5* 

63.o 

63.o 

57.0* 

58.0 

58.o 

58.o* 

°/o  C,HsOH. 

C.  S.T. 

C.  op. 

s. 

64.6 

67.O 

0.0 

63.o 

66.0 

2.2 

61 .0 

69.0 

8.3 

61 .0 

70.0 

11.2 

63.5 

73.0 

21 .0 

61 .0 

61 .0 

39.2* 

58.0 

58.o 

42..  4* 

50.8  »/*  C,HS 

OH. 

C.S.T. 

C.  op. 

s. 

62 . 2 

64-4 

0.0 

6l  -O 

63.o 

i  .6 

58.0 

59.0 

4.1 

e9table  points. 


Solubility  of  Phenol  in  Liquid  Paraffin. 

Wid  pataffln 

3  therefore,  considered  to  be  between  1  P  ( Gofman-Nicoresti,  1922.) 
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EQCIIIBIITO  IB  TB1  Sistim  Pbbhoi.,  Tbtmoi  »hd  Watbb. 

(Wilcox  and  Bailey,  1829.) 

The  synthetic  method  was  used  and  from  the  curves  plotted  from  the  results 
the  values  for  the  following  isotherms  were  obtained. 


t° 

Ona.  per  100  gms. 
homogeneous  mil  cure 

t° 

Oms .  per  100  gme. 
homogeneous  mixture 

t° 

ans.  per  100  gms. 
homogeneous  Mixture 

/WH 

cioHi30,° 

'  c6h6oh 

C10H13°H 

rionio  " 

15 

II 

73.1 

70.0 

0.0 

1.0 

65 

II 

49.2 

50.2 

0.8 

0.5 

200 

11 

0.0 

4.8 

10.0 

4.0 

II 

71.0 

2.0 

II 

59.2 

3-3 

11 

18.0 

9.1 

II 

70.2 

9-5 

II 

61.0 

6.0 

11 

26.1 

18.2 

It 

15*9 

80.3 

It 

59.5 

18.5 

8.1 

75-8 

II 

2.3 

94.0 

II 

41.0 

47.0 

11 

1.0 

87.0 

II 

0.6 

95*2 

II 

34.5 

55.0 

0.0 

75-1 

II 

0.0 

95.  6 

II 

19.4 

73-1 

250 

0.0 

71-5 

65 

0.0 

0. 1 

II 

2.4 

93-0 

11 

6.7 

67.3 

II 

10.9 

0.1 

II 

0.5 

94.5 

11 

14.5 

55-0 

II 

19.8 

0.1 

II 

0.0 

95.0 

11 

19.3 

40.0 

II 

32.2 

0.0 

it 

15.9 

20.1 

II 

42.0 

0.0 

11 

4.9 

8.9 

11 

0.0 

19-0 

Distribution  of  Phenol  between  Water  and  Benzene  and 
between  Aqueous  K2S04  Solutions  and  Benzene  at  250. 

(Rothmund  and  Wilsmore  —  Z.  physik.  Ch.  40,  623,  ’02  ) 

Note.  —  The  original  results,  which  are  given  in  terms  of  gram 
mols.  per  liter,  were  calculated  to  grams  per  liter,  and  plotted  on  cross- 
section  paper.  The  following  figures  were  read  from  the  curves 
obtained. 


Between  H2O  and  C,H«. 

Effect  of  K2SO4  upon  the  Distribution. 

Grams  C«HsOII 
per  Liter  of: 

Gms.  K2SO4 
per  Liter 
Aa. 

Solution. 

(i)  Gms.  C«HsOH 
per  Liter  of: 

GOGms.  C«H6OH 
per  Liter  of: 

HjO 

Layer. 

c*h6 

Layer. 

.  Aq. 

i^ayer. 

Layer. 

Aq. 

Layer. 

C«H# 

Layer. 

5 

10 

J5 

20 

c5 

30 

35 

40 

10 

28 

52 

84 

128 

200 

300 

410 

I.36 

2.72 

5-44 

10. 89 
21.79 

43-59 

87 . 18 

17 .08 

16.92 

16.85 
16.44 
15.89 

14.85 

12 .92 

59  96 

60.63 
60.92 
62.73 
65.19 
69.71 
78 .00 

9-52 

9-5° 

9.46 

9 -35 
9.09 
8.68 

7  79 

26.28 

26.38 

26-55 

27  .06 
28.27 
30.21 
3438 

45 

50 

520 

610 

(1)  First  series. 

(*) 

Second  series. 

c6h6o, 
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Distribution  of  Phenol  between  Water  and  Carbon  Tetra 

Chloride  at  20°. 

(Vaubel  —  J.  pr.  Ch.  [2]  67.  476.  ’03.) 


Grams  Phenol  in: 

_ A _ 


urns,  rnenoi 
Used. 

I 

Volumes  of  Solvents. 

50  cc.  H,0  +  10  cc. 

CC14 

r 

H2O  Layer* 

0 . 8605 

— * - N 

CCl»  Layer. 

O  1285 

I 

ti 

+  20  cc. 

it 

0 . 7990 

O  19OO 

I 

ti 

-+  30  cc. 

it 

07275 

02615 

I 

ti 

+  50  cc. 

ti 

06435 

0-3455 

I 

it 

+ 100  cc. 

0 . 4680 

O.52IO 

I 

a 

+  150  cc. 

u 

0.3645 

O.6245 

I 

tt 

+  200  CC. 

u 

0.3240 

O.6650 

Distribution  of  Phenol  between  Water  and  Organic  Solvents  at  250. 


Results  for: 


H20  and  Chloroform. 

Mols.  C«H5OH  per  Liter. 


H20  Layer. 

O.O737 

O.163 

0.211 

0.330 

O.436 


CHClj  Layer. 

O.254 
O.761 
I  .27 
336 
5-43 


H2O  and  Pentachlor 
Ethane. 

Mols.  C„H5OH  per  Liter. 


A. 


HoO  Layer. 

C2HC16  Layer. 

O.O42O 

O.O495 

0.0866 

0.  no 

0.150 

0.226 

0.222 

0.432 

O 

00 

<N 

6 

0.708 

0-333 

0 

M 

W 

(Herz  and  Rathmann,  1913.) 


H2O  and  Carbon 

Tetrachloride. 

Mols.  C«H5OH  per  Liter. 

> - 


H20  Layer. 

CCU  Layer. 

O . 0605 

O.O247 

O.14O 

O.O72: 

0.213 

O.  141 

0-355 

O.392 

O.489 

1.47 

0.525 

2.49 

H2O  and  Trichlor 
Ethylene. 

Mols.  C«H5OH  per  Liter. 

^  ■  1  ■**  '  s 

H.O  Layer.  CHClrCCl*  Layer. 

o . 044  o . 046 

0.101  0.107 

0.180  O.236 

O.236  O.388 

0.277  0-555 

0-339  O.986 


H2O  and  Tetrachlor 
Ethane. 

Mols.  CjH4OH  per  Liter. 


H20  Layer. 

CjH2  CL,  Layer. 

O.O23 

O.061 

O.0345 

O.O94 

O.081 

O.265 

0. 114 

O.406 

O.15I 

O.617 

0.155 

O.65I 

H2O  and  Tetrachlor 

Ethylene. 

Mols.  CsH6OH  per  Liter. 

H20  Layer. 

CC12:CC12  Layer! 

O.0653 

0.0277 

0.143 

O.065O 

0.327 

O.I98 

O.42I 

O.4II 

O.49O 

O.684 

Distribution  of  Phenol  at  250  between. 

(Her*  and  Fischer  — Ber.  38.  H43.  ’°s  ) 


Water  and  Toluene. 

Millimols  CbHjOH  Grams  C6HSOII 

per  10  cc.  Per  100  co 

CgHsCH^  H^> 
Layer.  Layer. 


Water  and  nt  Xylene. 

Millimols  CgHgOH 
per  10  cc. 


CaHsCHs  HsO 
Layer.  Layer. 

1.244  0.724 
3.047  1.469 

4.667  2.200 

6.446  2. 861 

14.960  4-75° 
i7-725  5346 

47.003  7-706 

53.783  8.087 

go. 287  9-651: 


1 . 169  0.681 
2.865  i-3Sl 
4.389  2. 068 
6 .061  2  691 
14.07  4467 
16.69  5-027 
44.20  7.246 
50.58  7  604 
84.89  9  074 


mC«H4(CH3)2  t  H20 
Layer.  Layer. 

1. 610  1 .071 

4.787  2.726 

12.210  5  - 1  <68 
22.718  6.994 

34.S27  8.124 

51.352  9-I23 

77.703  10.050 


Grams  C*HgOH 
per  100  cc. 


QdL(CH4)2 

H  jO  ' 

Layer. 

Layer. 

1. 514 

I  007 

4.501 

2  563 

11.22 

4.86c 

21  .36 

6-577 

32-75 

7.64c 

48.28 

8-57* 

73 -°7 

9  -45c 
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Distribution  of 
Amyl  Alcohol  and  Water  at  25 

(Herz  and  Fischer  —  Ber.  37»  4747*  °4-) 


Phenol  between: 

°.  Benzene  and  Water  ax  20 
(Vaubel —  J.  pr.  Ch.  [2]  67.  476.  'ey) 


o 


Miliimols  Phenol 
per  10  cc. 

Alcoholic  Aqueous 
Layer.  Layer. 


°-75 
0.9 
1. 1 
e.  6 
54-1 
5  6-3 


0.047 
0.05 
o.  07 
o.  16 
3-  83 
3-9 


Gms.  Phenol 
per  100  cc. 

Alcoholic  Aqueous 
Layer.  Layer. 


o.  705 
o.  846 

1- °35 

2- 445 

50.88 

52- 93 


o. 0441 
0.047 
o.  066 
o.  150 
3.601 
3.667 


Volumes  of  Solvents 
used  per 
1  Gm.  Phenol 

50cc.HaO+  50  cc.CeH8 

a  4- 100  cc.  “ 

“  + 1  st>  cc.  ** 

“  4-200CC.  “ 


Gms.  Phenol  in? 

1^0  QH,,1 

Layer.  Layer 

o. 286  O. 714 
o. 1188  o. 8212 
0.0893  0.9107 
0.0893  CL  9107 


Distribution  of  Phenol  between  Water  and  Benzene  at 


Gms.  Phenol  per  Liter. 

, - — - - \ 

Aq.  Layer,  a.  C*He  Layer,  b. 

O.945  2.073 

0.888  1-944 

0.711  1 -553 

0-594  1  293 

0-475  1  °3^ 

Results  are  also  given  for 
distribution. 


(Philip  and  Bramley,  191s  ) 

.  Gms.  Phenol  per  Liter.  .  ft 


Ratio  -  • 
a 

r“ 

Aq.  Layer,  a. 

.-A- - - > 

C«H«  Layer,  b. 

Ratio  -• 
a 

2.194 

0-356 

O.7736 

2.173 

2 . 189 

O.238 

°-5I77 

2-175 

2.184 

O.  II9 

0.2594 

2 . 180 

2 . 176 

0.0601 

0.1314 

2 . 189 

2 . 181 

the  effect  of 

NaCl,  KC1  and  of  LiCl  upon 

the  above 

Distribution  of  Phenol  Between  Water  and  Benzene  at  25°. 

(Philip  and  ClarK.,  1828.) 


Ons.Mols. 

CgHgOH  per  liter 

1 

Ota.  M0l8.  C*Hc 

OH  per  liter 

1 

HgO  layer (1 

1  C0He  layer(2)  ' 

2 

^  HgO  layer(l) 

C0H0  layer (2)' 

2 

0.00202 

O.OO466 

0.433 

O.O1829 

0.04370 

0.419 

O.OO565 

O.OI324 

0.427 

O.O3105 

0.07485 

0.415 

0.00797 

0 .01859 

0.429 

0.05306 

0.1329 

0.399 

0.01094 

0.02528 

0.433 

0.1029 

0.2913 

0.353 

O.OI44O 

O.O3428 

0.420 

O.2531 

1 . 198 

0.211 

Distribution  of  Phenol 

Bbtwben  Water 

and  Collodion. 

(Northrup,  leas.) 

an.  Mol. 

C^OH  t*51-  llter 

2 

'  HgO  layer(i) 

Collodlon(2) ' 

T 

0.025 

0.071 

(2.8) 

O.05 

0.20 

(4.0) 

0.28 

0.10 

2.8 

O.57 

0.20 

2.8 

c6h60, 

PHENOL 
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Distribution  of  Phenol  Betwben  Benzene  and  Aqueous 
Solutions  of  Silver  Nitrate  at  25°. 

(Endo,  1967. ) 


Gm.  Mol .  AgN03  On.  Mol 


per  liter aq.  layer  'Aq.  layer 


CftHROH  per  liter  On.  Mol.  AtfNOg  _ 

C„H„  layer" 11  per  liter  aq  .  layer  'Aq.  layer 


Om.  Mol.  CgH^OH  per  liter 


0.25 

II 


50 

II 


O .OS64 
0.1174 

0.1866 

0.2303 
0.  3092 
0 .0680 
0.1303 
0.2181 
0.3139 
0.3637 


'6  6 

0.1079 
0.2111 
0.4189 
0 . 6429 
0.9561 

0 .0963 
O.I982 
0.3905 
’ 0.6716 
0.9177 


1.0 

II 


2.0 

it 


0.0829 

0.1588 

0.3197 

0.4190 

0. 5966 

0.0988 

0.2056 

0. 4129 

0.6965 

0.8517 


CgHg  layer'' 

O.0813 

O.1697 

O.3862 

O.5665 

1.1136 

O.0615 

0.1229 

O.2836 

O.5688 

O.8213 


Distribution  of  Phenol  Between  Bbnzene  and 
Aqueous  0.3  normal  Salt  Solutions  at  25  • 

(Hera  and  Scanner,  1927.) 


Aq.  3.0  Q  On.  Mol.  CqH^OH  per  liter 
Solutions  of:  'Aq.  layer(l)  CgHfl  layer(Z) 


2  Aq.  3.0  Q  On.  Hoi.  C0H£OH  per  liter  2 
T  Solutions  of:  'Aq.  layer(l)  CflHa  layer (2)  1 


H„0  alone 

C  II 


Liei 


NaCl 

II 


NaBr 

II 

II 

II 


Na2S04(i> 


II 

KC1 


0.0400 

0.0588 

0.07l8 

O.H83 

0.0204 

0.0313 

0.0403 

0.0512 

0.0177 

0.0266 

0.0350 

0.0440 

0.0l8l 

0.0280 

0.0379 

O.O483 

0.0291 

0.0414 

0.0590 

0.0792 

0.0191 

0.0309 

0.0409 

0.05l8 


0.0895 
0.1331 
0 . 1668 
0.2731 
0.1250 
0 . 1883 

0.2500 

0.3093 

0.1203 

0.1789 

0.2503 

0.3158 

0.1133 

0.1769 

0.2443 

0.3049 

0.1l80 

o . 1689 

0.2255 

0.2958 

O.IO84 

0.1779 

O.2364 

0.3014 


KBr 

II 


2.  24 
2.26 
2.32  " 

2.31  " 

6.13  K2S04( 
6.02  " 

6.20  " 

6.04 
6.80 
6.73 
7.15 
7.18 
6.26 

6.32 
6.45 
6.31 

4- 05 
4.08 
3*82 
3-93 
5.67 
5.76 

5- 78 

5.82 


1> 


II 

MgClg 

It 

II 

CaCl2 

II 

II 

II 

SrCl2 

II 

II 

II 

BaClj 

II 
II 
II 


d)  The  concentration  was  0.5  equivalent 


0.0230 

0. 1203 

5.23 

0.0334 

0.1700 

5-09 

0.0448 

0.2255 

5-03 

0.0571 

0.3010 

5.27 

0.0306 

0. 1062 

3-47 

0.0468 

0.1620 

3*46 

0.0634 

0.2265 

3-57 

0.0796 

0.2870 

3.61 

0.0188 

0.1152 

6.13 

0.0296 

0.1800 

6.08 

0.0399 

0.2487 

6.23 

0.0188 

0.1196 

6.36 

0.0296 

0.1829 

6.18 

0.0384 

0.2389 

6.22 

0.0526 

0.3324 

6.32 

0.0188 

O.H99 

6.38 

0.0281 

0.1796 

6.39 

0.0379 

0.2491 

6.57 

0.0468 

0.3147 

6.73 

0.0188 

0.1229 

6.54 

0.0287 

0.1791 

6.24 

0.0375 

0.2520 

6.7  2 

0.0468 

0.3197 

6 . 03 

1  instead 

of  3.0  normal. 

389 


c6h6o, 


reciprocal  Solubility  ok  Camphor  and  Phenol,  Determined  by  the 

Freezing-point  Method. 

(Wood  and  Scott.  1910.) 

(The  freezing-point  was  determined  in  most  cases  by  measuring  the  rate  of 
cooling  of  the  mixtures  and  ascertaining  the  point  at  which  the  rate  changed.  The 
experiments  were  made  with  very  great  care.) 


t"  of 
Freez¬ 
ing.  1 

Gms. 
Camphor 
per  100 
Gms.  Mix¬ 
ture. 

Solid 

Phase. 

•• 

t#  of 
Freezing. 

Gms. 
Camphor 
per  roo 
Gms.  Mix¬ 
ture. 

174-5 

IOO. O 

CioHuO 

-13-8 

71.48 

I58 

95  98 

M 

-26.4,  “ 

32  70.12 

140 

92  55 

« 

-15  9 

69.32 

1 12 

88.86 

a 

—  20.1 

67.76 

80 

82.88 

u 

-19-3 

66.64 

5®-7 

79-73 

a 

-18.7 

62.21 

29-5 

7658 

<« 

—  18.6  m. 

pt.  ... 

—0. 1 

73-37 

« 

—  20.1 

61.51 

-13-5 

72.24 

a 

—  20 

55  80 

1.1  = 

CitHieO.OHsOH. 

Solid 

Phase. 


t*  of 
Freezing. 


+x.i  —23.6 


I.Z 


-28-30.5 

-15-7 

-3 

+5 

16. 1 
25 

36.1 


Gms. 

Camphor 
per  100  phaae 
Gms.  Mix¬ 
ture. 

52.52  11 
44.90  “ 

40.35  “+OHjOH 
38.5? 

34 -50 
30-31 
25  -40 
20.31 
6.87 


Data  for  the  above  system  obtained  by  the  method  of  determination  of  the 
temperature  of  disappearance  of  the  last  crystal,  are  given  by  Kremann,  Wischo 
and  Paul  (1915).  The  results  are  not  in  good  agreement  with  the  above.  These 
authors  also  give  similar  determinations  for  the  systems  camphor  -f- resorcinol  and 
camphor +/3  naphthol. 

Data  for  the  systems  camphor  4-  phenol  -f-  water,  camphor  -f-  n  butyric  acid 
water,  camphor  +  succinic  acid  nitrile  +  water  and  camphor  +  triethylamine  4- 
water  are  given  by  Timmermans,  1907. 


Solubility  of  Phenol  in  Benzene  and  in  Paraffin. 

(Schweissinger,  1884-85.) 

Gms.  C,HsOH  per  100  Gms.  Solvent  at: 

Solvent.  f - - - * - - 

16*.  ai*.  as*.  43*. 

Paraffin  1.66  ...  ...  5 

Benzene  2.5  8.33  10  100 

Data  for  equilibrium  in  systems  composed  of  phenol,  water  and  each  of  the  fol¬ 
lowing  compounds  are  given  by  Timmermans  (1907):  NaCl,  KC1,  KBr,  KNO,, 
KiSO«,  MgSO«,  tartaric  acid,  salicylic  acid,  succinic  acid  and  sodium  oleate, 


"ixtures  of  pheno1  and  is° Myi 

eHs00cToHs:,t'tv::io:D:^ni?1i^,1;q“id  suifur  dio,ide  coDtaiD  38 


^6H6°I 
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Freezing-points  of  mixtures  of  Phenol  and: 


Acetamide (5)1291(55) 
Acetanilide(3) 

Acetone (41) (60) 

Aceto  phenone(33) 
Acetic  acid (41) 

Amido  phenols(38) 
Aniline(8) 

Antipyrine! 32) 
Benzamide! 29) 
Benzaldehyde ( 54a ) 
Benzoic  acid(43) 

Benzo  hydrol(25) (54a) 
Benzo  phenone<36) 
Benzoyl  chloride(s8) 
Benzylamine(49) 

Bromo  toluene (47) 
Camphor! 13)  ( 56) 

Chloro  acetic  acid(40) 
(241(41) 

Chloro  acetic  acid  + 
naphthalene(40) 
Cineole( 6  V 
Cinnamic  acid! 37) 
Cresols( 10) ( 11 ) ( 12) 
Cyclohexanol(45) 

Di  ethyl  di  acetyl  tar- 
tartratel  ) 


Di 

Di 

Di 

Di 

Di 

Di 

Di 

Di 


methyl  aniline(2) (22)  Picric  acid ( 21 ) ( 46 1(53) 


methyl  methane! 47) 
methyl  oxalate(37) 
methyl  pyrone(i7> 
methyl  ureas(23) 
phenyl  amine(46) 
phenyl  methane(47) 


Pyridine(2) (15) 

Quinone( 35) 

Quinone+  nitrobenzene!  35) 
Quinoline(2) 

Resorcinol (18) 

Salicylic  acid(i) 


phenyl  methyl  amine(2)Salicylicaldehyde( 36) 


ErythritoKsi) 

Ethyl  alcohol  + 
acetamide (29) (55) 
Ethylene  bromide(9) (47) 
Ethylene  diamine(5o) 
Fenchon(26) 

Methyl  urea(23) 
Naphthalene! 4) ( 15) ( 59 ) 
(25) (40) (44) 
Naphthol ( 44) 
Nitraniline( 34) 

Nitro  benzene(9) 

Nitro  benzene  + 
Quinonet  35) 

Nitroso  di  methyl 
aniline(4) (21 ) (25) 

Oxybenzaldehyde ( 27 ) 
Phenylene  diamines(28) 
Phenyl  hydrazine! 7) 


Styphnic  acid(i6) 

Succinic  acid! 37) 
Succinimide(26) 

Sulfuric  acid(i9) 

Thymol l 14) (47) (57) 
Toluidines(20) (22) (46) (48) 
Tri  chloro  acetic  acid(24) 
Tri  phenyl  carbinol<30) 

Tri  phenyl  methane! 31) 
Urea(52) (53) ! 34 ) (46) 

"  +Urethan(  14) 

Urethan! 45) 

Xylene(47 ) 

Xylidines(22) ( 42) 
Naphthylamine! 22) (46) 


(1)  Baily,  1925;  (2)  Bradley,  1916;  (3)  Angelleti,  1928:  (4)  Bernoulli 
and  Veillon,  1932;  (5)  Boon,  1939;  (6)  Belluci  and  Grassi,  1913;  7 
Cuisa  and  Bernardi,  1910;  (8)  Deffet,  1938;  (9)  Dahms  1895,  ^JDawson 
and  Mountford  1918;  (11)  Fox  and  Barker,  1918;  (12)  Fischer  and  Groppel, 
1917;  (13)  Gunther  and  Peiser,  1927:  <i4>  Hrynakowski  and  Szmyt ,  ^935  ^ ; 

(15)  Hatcher  and  Skirrow,  1917;  (16)  Jefremow,  1934,  7  ’  2„. 

(18)  Jaeger  1907;  (19)  Kendall  and  Carpenter,  1914,  (20)  Kitran,  1924, 

21)  Kreman^  190*;  (22)  Kremann,  1906;  (23)  Kremann,  1910;  (24)  Kendall, 
1916;  (25)  Kremann  and  Drazil,  1924;  (26)  Kremann  and 
Kremann  and  Pogantsch,  1923;  <28)  Kremann  and  Petri tschek  ’ 

Kremann  and  Wenzig,  1917 1  l  30 )  Kremann  and  Wlk.  19  9  3  and  Markll(192(» 

and  Zawodsky ,  1921;  (32)  Kremann  and  Haas,  1919,  «33»  1  Strzelba  and 
(34)  Kremann  and  Rodinis;  1906,  25  .  ’3.  1925’  (37)  Kremann,  Zechner 

Dobolzky,  1922;  W  *  riidl llotll 1401  Mameli  and 

and  Brazil,  1921;  3® '  a^d  Oncconi ,  1923;  Ual  Morgan  and 

Mannessier-Mameli,i933,  1 4i  Mam  Miaiiacci  and  Garguilo,  1927; 

Pettet,  1935;  (43)  Moermann,  1933;  44  ?  j46)  Philip,  1903;  U7>  Paterno 

(45)  Mascarelli  and  pestal°zza,i9  .  pUschin  and  Rikovski,  1937;  « SO ) 

and  Ampola,;  (48)  Pusch  ^  ^echin  and  Dezelic,  1932;  (42) 

Puschin  and  Sladovick,  1928  >  5  Henning  and  Kirscheisen,  1925, 

33  III! s— 

-0,  Waddell,  1889. 
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NITROSO  ANILINE  p  N0C6H4NHg. 

Freezing-point  data  for  mixture  of  p  nitroso  aniline  and  p  nitraniline 
are  given  by  Jaeger  and  van  Kregten,  1912. 

PYROCATECHOL  2  CgH^OHIg. 

Solubility  of  Pyrocatbchol  in  Watbr  and  in  Othbr  Solvbnts. 

(Walker,  Collett  and  Lazell,  1931.) 


The  determinations  were  made  by  the  synthetic  method.  In  order  to  prevent 
oxidation  the  air  in  the  sealed  bulbs  was  replaced  by  hydrogen.  The  deter¬ 
minations  were  plotted  and  the  following  values  obtained  from  the  curves. 


(ta.  Mols. 

fi  C6H4(0H) 

0  per  100  gn. 

mols.  sat.  solution  In: 

t° 

r" 

Ethyl 

Ethyl 

Carbon 

- s 

Water 

Alcohol 

Ether 

Ace  tone 

Tetrachloride 

Chi  oro  lorn 

Benzene 

20 

6.88 

36.40 

— 

50.08 

0.10 

2.10 

0.60 

30 

14.10 

39.80 

— 

52.20 

0.35 

2.70 

1.15 

40 

21-95 

43.95 

46.95 

54-48 

0.60 

3.30 

1.80 

50 

30.78 

48.92 

SI  .10 

57.58 

0.95 

4.32 

3.02 

60 

40.25 

5407 

55.86 

61.55 

l.l8 

7.38 

5.35 

70 

51.65 

60.38 

61.55 

66.42 

1.75 

14.70 

10.60 

80 

64.69 

68.20 

68.50 

77.65 

3.15 

39.20 

29-55 

90 

78.70 

80.09 

77.85 

80.35 

15.80 

67.18 

64.30 

100 

93.20 

93.55 

92.40 

93-00 

89.42 

89.45 

90.32 

104-5 

100.00 

100.00 

100.00 

100 . 00 

100.00 

100.00 

100.00 

PYROCATECHOL  0  C6H4(OH)2. 

100  gms.  H20  dissolve  45.1  gms.  C«H4(OH)2  at  20°.  (Vaubel  1899) 

100  gms.  pyridine  dissolve  an  unlimited  amount  of  C6H4fOH)2  at  20°.  (Dehn  1917  > 
100  gms.  aq.  50%  pyridine  dissolve  101  +  gms.  of  C6H4(OH)2  at  20-25° 


Solubility  of  Pyrocatbchol  in  Aqubous  Solutions  of 
Hydrochloric  Acid  at  25°. 


na. 

0.0 

1.68 

3.53 

5.39 


Normality 


(Knox  and  Richards,  1919.) 


Normality 


C.IMOH),. 

H  C|. 

u.  H,(  OH). 

4-19 

7-3o 

0.62 

2.  l3 

1. 18 

0.81 

9. 1 1 

o.55 

io.83 

o.55 

PYROCATECHOL  Arsenic  Acid  [0:As(O.C«HtO),]H,-*-  4  11*0. 
too  gms.  sat.  solution  in  water  contain  4-2.4  gms.  of  the  compound  at  ord.  temps. 
»  »  »  alcohol  »  82.7  »  »  „  „ 

(Weinland  and  Hcmzlcr,  1920.) 
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Freezing-points  of  mixtures  of  Pyrocatechol  and: 


Acetamide! 22) 
Acetonel 36 ) 
Acetophenone! 17) 
Amino  phenols(6) 
Aniline(27) 
Antipyrine! 18) 

"  +  Hydroquinone! 

"  +  Resorcinol! 4) 
Azo  benzene! 28) 
Benzamide! 22) 

Benzo  hydrol  (*23)  1 40 ) 
Benzo  phenone! 7 ) ! 39 ) 
Camphor! 12) ( 6) 
Carbazole! 15) 
Cineole! 2) 

Cinnamic  acid<26) 


Cinnamic  aldehyde(3o) 

Di  methyl  oxalate(26) 

Di  phenyl  amine! 14) 

Di  phenyl  methane(20) 
Ethylene  diamine(33) 
Fenchon(23) 

4) (5)  Hydroquinone!  37 ) 

(11)  "  +  antipyrine<4) (5) 

Naphthalene! 19) ( 35) 
Naphthylamine! 34) 

Nitro  naphthalene! 37) 
Oxy  benzaldehyde(29) 
Phenanthrene! 1 ) 

Phenyl  tetra  methyl 
tetra  hydro  pyran  (3) 


Phenylene  diamine! 24) ( 31 ) 
Picric  acid! 34) 

Quinone! 25) 

Resorcinol! 37) ( 10) 

"  +  antipyrine! 4) 

+  hydroquinone! 4) 
Stypjinic  acid! 9) 

Succinic  acid(26) 
Succinimide! 23 ) 

Tetra  methyl  phthalan!  3) 
Toluidine!  34;) 

Tri  chloro  acetic  acid! 8) 
Tri  phenyl  carbinole! 21 ) 
Tri  phenyl  methane! 13) 
Urea! 32) ( 38) 

Urethan! 32) 


(1)  Bernoulli  and  Sarasin,  1930;  (2)  Bellucci  and  Grassi,  1913;  (3)  Bennett 
and  Wain,  1936;  (4!  Hrynakowski,  1934;  (5)  Hrynakowski  and  Adamis,  1937;  (6) 
Jefremow,  1912,  1913;  (7)  Freundlich  and  Posnjak,  1912;  (8)  Kitran,  1924;  (9) 
Jefremow,  1934;  (10)  Jaeger,  1907;  (11)  Jaeger,  1905;  (12)  Kremann  and  Odelga, 
1921;  (13)  Kremann,  Odelga  and  Zawodsky,  1921;  (14)  Kremann  and  Schadinger, 
1919;  (15)  Kremann  and  Slovak,  1920;  ( a 6 )  Kremann,  Lupfer  and  Zawodsky,  1920; 
(17)  Kremann  and  Marktl,  1920;  (18)  Kremann  and  Haas,  1909;  (19)  Kremann  and 
Janetzky,  1912;  (20)  Kremann  and  Fritsch,  1920;  (21)  Kremann  and  Wlk,  1919; 
(22)  Kremann  and  Auer,  1918:  (23)  Kremann  and  Dietrich,  1923;  (24)  Kremann 
and  Strohschneider,  1918;  (25)  Kremann,  Sutter,  Sitte,  Strzelba  and  Dobotzky, 
1922;  (26)  Kremann,  Zechner  and  Drazil,  1924;  (27)  Kremann,  1906;  (28)  Kremann 
Zechner  and  Weber,  1924“  (29)  Kremann  and  Pogantsch,  1923;  (30)  Kremann, 
Hbnigsberg  and  Mauermann,  1923;  (31)  Naegli  and  Kaltman,  1933;  (32)  Puschin 
and  Rikovsky,  1932;  1 33 )  Puschin  and  Sladovick,  1928a;  (34)  Philip  and  Smith, 
1905;  (35)  Rheinboldt,  Henning  and  Kirscheisen,  1925;  (36)  Schmidlin  and  Lang, 
1910;  (37)  Senden,  1923;  (38)  Van  der  Hammen,  1931 ;  (39)  Kremann  and  Zechner, 

1918;  (40)  Kremann  and  Drazil,  1924* 


RESORCINOL  CflH«(OH)a  1,  3. 

Solubility  of  Resorcinol  in  Water. 

(Losklt,  1928.) 


The  determinations 
method.  The  author's 
the  average  curve. 


were  made  by  the  synthetic  and  also  by  the  freezing  point 
results  were  plotted  and  the  following  values  taken  from 


GDIS.  C6H4(0H)2  per  solid 

100  gins.  sat.  sol.  Phase 


-0.1  6.4 

-0.2  l6.0 

-0.3  22,0 

-0.4  27*5 

-o.5(Eutec. ) 34 .0 
-0 . 6  (Unstable)  40 . 0 
0.0  40 

10.0  50 


Ice 

II 

II 

II 

"+c,h4iohi2 

II 

C„H. (OH) 2 

fl)|4  Z 


t° 

Oms.  CflH4(0H)2  per 

100  g ms.  sat.  sol. 

Solid 

Phase 

20 

58.5  !s8.3> 

C.H.IOHI 

25 

62.5 

30 

66.0  (66.2) 

|| 

40 

72.7  (72.7) 

|| 

50 

78.3 

f| 

60 

83.5  (83-3) 

|| 

70 

87.7 

II 

80 

91.5  (91-2) 

II 

90 

94*5 

T*  results  in  P-eutJeses^ave^ee^reculcuUtea Jron^ose^^Uer, 

^ne'pre^ouf  resilts  o)  Speyers,  t,ou  and  of  Mor.i.er,  »«  lt>“er 

than  the  above  values. 
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c6h6o2 


Solubility  of  Resorcinol  in  Water  and  in  Ethyl  Alcohol 


(Speyere,  1902.) 


Results  for  Water. 


d  of 

Gms.  C,H*(0H),  (ml 

t". 

sal.  sol. 

per  100  gras.  HsO. 

0 . 

1  .  IOl 

66.2 

10 . 

I  .  I  18 

q3 .5 

20  . 

I  .  I  34 

123 

2  5 . 

1. 1 4** 

i43 

3o . 

1.148 

166 

4o  .... 

1 . 1 57 

22:) 

5o . 

1 .  i65 

3oo 

60. ... . 

1 . 1 72 

390 

7° . 

1.176 

495 

80 . . 

1. 179 

634 

Solubility  of  Resorcinol  in  Aqueous 

AT  25°.  (  Knox  and 


Results  for  Alcohol. 


d  of 

Gms.  CeII«(0I!)f(m) 

t”. 

sat.  sol. 

per  100  gms.  H,0. 

0 . . . . 

122 

10. . . . 

i  .o36 

1 4 1 

20. . . . 

1 .041 

1 55 

25  .  . . 

1.045 

162 

3o. . . . 

I  048 

170 

40.  .  . 

.  .  1 .o56 

186 

5o. . . . 

1  .o65 

206 

6  >.  .  . . 

1 . 075 

235 

70. . . . 

1.087 

3oo 

73.... 

33o 

Solutions  of  Hydrochloric  Acid 
Richards,  1919. ) 


Saturation  was  obtained  by  constant  shaking  in  a  thermostat  for  several  days. 


Equiv.  Normality. 


Equiv.  Normality. 


Equiv.  Normality. 


HCl. 

CjHdOIII,. 

nci. 

C,H4(OII|t. 

IIC1. 

r..H»(0ii)t 

0.0 

6.5i5 

4.402 

2.307 

9.610 

1 . 1 18 

0.656 

5.705 

6.076 

I.616 

1 1 . 3 1 

1 . 389 

1 .671 

4.570 

7  567 

1  .287 

3.4io 

3 . 020 

9.157 

I  .  125 

According  to  Vaubel  (1895),  100  gms.  H20  dissolve  175.5  gms.  CgHafOH)*, 
or  100  gms.  sat.  solution  contain  63.7  gms.  at  20°.  Sp.  Gr.  of  sol.  =  1.1335. 

Solubility  of  Resorcinol  in  Alcohols  and  in  Acids. 

(Timofeiew,  1894.) 


Solvent. 

t°. 

Gms.  CeHdOHJj  m 
per  100  Gms. 

Methyl  Alcohol 

11 .6 

Sat.  Sol. 

69 

Ethyl 

10. 4 

59-2 

i<  it 

11. 6 

61.5 

Propyl  “ 

10.4 

5i  5 

a  a 

11 .6 

516 

Solvent. 

t°. 

Gms.  CeH((OH)j  m 
per  100  Gms. 

Formic  Acid 

15 

Sat.  Sol. 

29.  2 

Acetic  “ 

15 

32.5 

Propionic  “ 

15 

22.8 

Butyric  “ 

15 

14-  7 

Isobutyric  “ 

15 

9.6 

Valeric  “ 

15 

6-5 

100  gms.  abs.  alcohol  dissolve  about  236  gms.  C-  H,  (Oil),  (m)  at  oo-o5o 

c.x®tK'^:x,ure  of  “'coho1  ^  Xut599.8  gm, 

(  Fucher  and  Dehn,  1921.) 
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RESORCINOL 


Solubility  op  Rbsoscinol  in  Several  Solvents. 

(Wallter,  Collett  and  Lazzell,  1931.) 

The  determinations  were  made  by  the  synthetic  method.  In  order  to  pre¬ 
vent  oxidation  the  air  in  the  sealed  tubes  was  replaced  by  hydrogen.  The 
determinations  were  plotted  and  the  following  values  obtained  from  the 
curves. 


Water 


Qa.  Hols .  m  C-H.(OH)„  per  100  gm.  mols.  sat.  solution  In: 

_ ~  --S-1 - £ - — ^ - * : - 

Ethyl 

Ace  tone 


Alcohol 


Carton 
Tetrachloride 


20 

18.65 

39-34 

51.55 

— 

30 

24.25 

41.91 

53.94 

0.07 

40 

30.44 

44-79 

56.20 

0.17 

50 

37.49 

48.40 

58.63 

0.27 

60 

45.00 

53-10 

61.38 

0.38 

70 

53.45 

58.34 

65.25 

0.47 

80 

63.01 

64.69 

71.21 

0.58 

90 

73.83 

74.65 

79.60 

0.69 

100 

86.09 

87.38 

89.35 

0.80 

109.4 

100.00 

100.00 

100.00 

100.00 

Chloroform 


O.63 

O.84 

I.06 

1.27 

1.48 

1.70 

5-64 

78.50 

100.00 


Benzene 

(0.15) 
0.40 
O.60 
0.75 
1 .00 
1.76 
3.17 
6.40 
79.80 
100.00 


In  Acelic  Acid. 

Mols.  C6H*(OII),  Gms.  CsH4(OH), 


Solubility  of  Resorcinol  in  Acetic  Acid  in  Nitrobenzene  and  in  Urethan 

(Mortimer,  1923.) 

In  Nitrobenzene. 

Mols.  C0H4(OHis  Gms.  C6H4(OItl, 
per  100  mols.  per  100  gms. 
sat.  sol.  C6IIjNOs. 

6.6  6.33 

16.0  1 7  •  o>. 

32. 2  42.45 

55.3  110.6 

83.3  445.8 


per  100  mols. 

per  100  gms. 

t" 

sat.  sol. 

CHjCOOH. 

20 ... . 

3q.  l3 

40. . . . 

. .  27-2 

69.45 

60 .  . . 

..  39.4 

I  IQ.  I 

8<> .  . 

..  56.3 

236.0 

IOO. .  . 

81 .0 

780.9 

In  Urethan. 

Mols.  C6H4[0HI,  Gms.  CeH4(01I'j 
per  100  mols.  perioogm«. 

sat.  sol.  NIIjCOjCjHj. 


46.8 

56.3 

68.2 

85.5 


108  6 
1 59  o 

264.7 

727.8 


t° 

73 
77 
82 

95-5 


Solubility  of  Resorcinol  in  Benzene. 

(Rothmund,  1898.) 


Gms.  CsH^OFDj 
per  100  Gms.  Sat.  Sol. 

3l8 

4-75 

6.94 

37-44 


95  -  5 
96-5 
83.46 
90.23 


Gms.  C«H4(OH)2 
per  100  Gms.  Sat.  Sol. 

61 .7 
77.64 

98-5 

100 


(ormirnTh\h%e^na‘irbil?ies4  “uk*  two  Ta^rs.leSmfned'by  5. ' 

synthetic  method  (see  Note,  are  as  follows. 

y  Gms.  C»H«(OH)s  per  100  Gms. 

- - A - - - -\ 

C,H4(OH)i  Layer. 

7i-3 
65 -7 
60.7 

42.4 


t°. 

60 

70 

80 


Gms.  C,H4(OH),  per  roote- 


CeH«  Layer. 

4-8 

6.6 

9.2 


C,H4(OH)2  Layer. 

79-4 
77  5 
75 


t°. 

90 

100 

105 


C6H6  Layer. 

13 

19-5 

24.6 


109.3  crit.  temp. 

Rp^nrrinol  mixes  with  pyridine  in  all  proportions. 

,oocc.  olive  oil  dissolve  4-55  gnis.  C,H«(OH),  mat  15 


(Dehn,  1917) 

i2mat  20°-25°. 

(Squire  and  Caines,  1905-) 
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c6h6o2 


The  critical  solution  temperature  of  mixtures  of  Resorcinol  and 
a  Bromo  naphthalene  is  135-2°  and  there  is  45  percent  of  resorcinol 
present.  (Lecat,  1929 ,  1930 


Freezing-point  data  are  given  for  mixtures  of  Resorcinol  and 

Anthracene(46) 

Acetamide!  18)  Di  phenyl  aminelao)  (30) 

Acetanilide( 2)  (11) (46) 

"  +  hydroquinone<48)  Diphenyl  amine  +  Urea 


"  +  phenacetin(9 ) 

Acetone(43> 

Aceto  phenone(24) 

Amino  phenols(25> 

Anilinel 28) 

Antipyrine(22)  (11X42) 

"  +  pyrocatechol<9) 

Azobenzene ( 36) 

Benzamide ( 18) 

Benzo  hydrol(i9) 

Benzoic  acid( 11) (42) (48)Naphthol(46) 
Benzoin(8) 

Benzo  phenone( 33) ( 37 ) 

(38X49) 

Camphor  ( 7)! 16) 

Carbazole(29) 

Cineolel 4) 

Cinnamic  acid(34> 

Cinnamic  aldehyde! 33) 

Cinnamylidene  aceto 
phenone(37) 

Di  anisal  acetone! 38) 

Di  methyl  oxalate! 34) 


( 13) 

Di  phenyl  methane! 20) 
Erythritol(40) 

Ethyl  oxalate(34) 
Fenchon! 21 ) 

Hexane  +  nitrobenzene! 45) 


Phenol ( 14) 

Pyrocatechol ( 44 ) 

Quinone  ( 31) 

"  +  nitrobenzene(3i) 
Salol! 11) 

Succinic  acid(34> 
Succinimide! 21) 

Sulfonal ( 10) 

"  +  phenacetine<9) 


Hydroquinone! 11) ( 14) (44)Styphnic  acid! 15) 

" +  pyrocatechol (9 )  Styrylketone! 38) 

Hexane  + nitrobenzene(45)Tetra  methyl  p  diamino 
Naphthalene (23) (46)  benzo  phenone! 37 )  ( 38) 

Tetra  methyl  phthalan<3) 
Naphthylamine^391(46l(50)  Toluidine!  39 )  (46) 
Nitrobenzene  +  hexane(45Tri  chloro  acetic  acid! 17) 
+  quinone(3i)  "  phenyl  amine(26) 


Nitro  naphthalene(44) 
Oxy  benzaldehyde<27) 
Phenacetine  + 
acetanilide! 9) 
Phenacetine  + 
sulfonal(9) 
Phenanthrene(s) 
Phenylene  diamine! 32) 
Phenyl  tetra  methyl- 
tetra  hydro  pyranl3> 


carbinole  (35) 
"  "  methane (26) 

Urea  (11)  (41 )  ( 47)  ( 48) 

"  +  antipyrine(9 ) 

"  +  di  phenyl  amine! 13) 
Urethan ( 1 ) ( 12) 

Xylene! 6) 


(1)  Adamanis,  1933;  (2)  Angeletti,  1928;  (3)  Bennett  and  Wain,  1936: 

(4)  Bellucci  and  Grassi ,  1913;  (5)  Bernouilli  and  Sarasin,  1930;  (6) 
Campetti,  1917;  (7)  Caille,  1909;  (8)  Dischendorfer ,  1933;  (9)  Hryna- 

°*sk*’  19?45  ll0)  Hrynakowski  and  Adamanis,  1933(a);  (11)  Hrynakowski 
and  Adamanis,  1933(b);  (12)  Hrynakowski  and  Adamanis,  1933;  (14)  Jaeger 

1907;  ds)  Jefremow,  1934;  (16)  Jefremow,  1912,  1913!  <17)  KitJan  19^’ 

ind  Fritsch"  wto-T’ » KremaDn  ^  Drazi1’  19245  (20,  ^remann 
HaasF  y  21  Kremann  and  Dietrich,  1923;  (22)  Kremann  and 

iQ2o-  (llVvl  Kre^an“  and  Janetzky,  19x2;  (24)  Kremann  and  Marktl, 
zLodskv  i^?ma(n;)Ll!P  er  aDd  Zawodsky’  J920;  (26)  Kremann,  Odelga  and 
Rodinis^  ’ionb-’lf  27  Kreman"  and  Pogantsch,  1923;  (28)  Kremann  and 
iota ?’  } y6,  Krema“n  and  Slovak,  1920;  (30)  Kremann  and  Schadinger 
19!9,  1 31)  Kremann,  Sutter,  Sitte,  Strzelba  and  Dobolsky  1922  (^2)’ 

Kremann  and  Strohschneid*»r  i__i  v  **  1922,  132) 

Kremann  7  u  "  *  aer »  19l8>  l33)  Kremann  and  Zechner,  192s*  Hu) 

K rZZ:  Zechner  “  ^ann  ^  IVV  '*' 

Goebel  and  Angern  iol<  -Hoi  Phil  ‘  l  V J’  19245  (38)  Pfe'iffer, 
Dezelic,  1932^  (4i)  Pusch  n  ind^?  ^  boUh’  1905  5  l40)  Puschin  and 
1925;  (43)  Schmidlin  and  Lang,  1910 -g( 4^^^ '  PuSChi"  a“d  wil°"itsch, 
1907;  (46)  Vignon,  1891-  (u7)’van  df-r  »4  ^enden’  1923>‘  (45)  Timmermans, 

Sznyt,  !»,)  Freundlich  and  Posajak”’ Kryriak0,'ski  a"<* 

1916.  J  ’  19i2.(so>  Kremann  and  Csanyi, 
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Distribution  of  Resorcinol  Between  Water  and  Organic 
Solvents  at  Ordinary  Temperature. 


Gms. 

C«H«(OH), 

Used. 

I  .  191 

I  .  191 

0.800 

O.80O 

O.50O 

o .  500 

0  500 


(Vaubel  —  J.  pr.  Ch.  [2]  67,  478,  ’03.) 
Solvents. 

60  cc.  H20+  30  cc.  Ether 
60  cc.  H20  f  60  cc.  Ether 
40  cc.  H20-f  40  cc.  Benzene 
40  cc.  H20+  80  cc.  Benzene 
50  cc.  H20+  50  cc.  CC14 
50  cc.  H20+  ioo  cc.  CC14 
50  cc.  H20+ 150  cc.  CC14 


Gms.  C#H«(OH)  in: 


H2O  Layer. 

Organic 
Solvent  Layer. 

0  2014 

O  .9896 

0.2475 

0-9525 

0-5873 

0  2127 

o-5773 

O  .2227 

0.4885 

O.OII5 

0.4880 

O  0120 

0.4880 

O  0120 

The  coefficient  of  distribution  of  resorcinol  at  250  between  olive  oil  and  water 
(cone,  in  oil  -5-  cone,  in  H20)  is  given  as  0.04  by  Boeseken  and  Waterman  (1911, 
1912). 


HYDROQUINONE  p  ( OH )  2 . 

Solubility  of  Hydroquinone  in  Watbr  and  in  Other  Solvents. 

(Walker,  Collett  and  Lazzell,  1931.) 


The  determinations  were  made  by  the  synthetic  method.  In  order  to  pre 
vent  oxidation  the  air  in  the  sealed  bulbs  was  replaced  by  hydrogen.  The 
determinations  were  plotted  and  the  following  values  obtained  from  the 

curves . 


t 


0 


20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

l60 

172 


On.  Hols.  P  CqH^OHIg  per  100 


Water 

- EtEyT 

Alcohol 

Ethyl 

Ether 

1 . 16 

17.25 

— 

1-35 

19-40 

— 

2.10 

21.58 

— 

3*35 

23.89 

— 

5*45 

26.08 

8.39 

8.42 

28.57 

12.  70 

12.61 

31.16 

17.07 

18.29 

34.25 

21 . 66 

24.50 

37.70 

26.30 

31 .08 

41.83 

31.28 

38.50 

47.01 

36.85 

47.30 

53.60 

43-51 

57.OI 

61.75 

52 . 60 

68.28 

71.56 

63.63 

80.74 

82.79 

76.90 

100.00 

100.00 

100.00 

mols.  sat. 

.  solution  In: 

Carbon 

cetone 

Tetrachloride 

Benzene 

11.30 

— 

0.02 

15-00 

0.01 

0.04 

18.95 

0.07 

0.20 

23.45 

0.14 

0.50 

30.90 

0.20 

0.62 

35.22 

0.27 

0.80 

37.60 

0.33 

0.90 

4O.58 

0.40 

1.00 

44.30 

0.47 

1 .  l8 

48.35 

0.54 

1.41 

52.75 

0.60 

2.00 

58. 18 

0.68 

3.08 

64.90 

0.95 

4.96 

72.71 

1 . 60 

8.10 

82.30 

2.20 

72.30 

100.00 

100.00 

100.00 

100  gms 
100  gm. 
100  gms 
100  gm. 


.  H„0  dissolve  8.02 
mols.  Hz0  dissolve 
.  D„0  (heavy  water) 
mols.  D20  dissolve 


gms.  p  H A ( OH ) 2 

1.31  gm.  mols.  p 
dissolve  6.11  gms 
1.09  gm.  mols.  p 


at  25  • 

C.H .  (OH) P  at  25 


6p*C„H 


C.Hjfoto  at  25”. 

O  4  *  t  U 

( Korman  and  LaMer, 


foD). 


at  25 


1936. ) 
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Solubility  of  Hydbouu.nol  in  Wateb  and  in  Aqueo...  Solutions 
of  Hydrochloric  Acid  at  z5  . 

|  Granger  and  Nelson,  1921;  Knox  and  Richards,  1919.) 

.A  I  II  i Aiii  Normality  Cm.  mol.  C6 II,  (OH), 

of  °arqmHCL  Termer  «1  ‘  °f  aq.  H  Cl.  per  .Her  s«t.  sol. 

0.0  (=  H20).  .  .  0.666  (K.  and  R.)  3.793 .  0.282  (K.  and  R.) 

0.0  ^  »  ...  0.645  (G  and  N.)  5. 728 .  0.2.5  * 

0.0. .  0.645  7-597 .  °-;!j 

0.10 .  0.633  »  9-23; . 

1.0 .  o.494  »  10 -97 .  °-,6(> 

I.892 .  0.402  (K.  and  R.) 


100  ems.  sat.  solution  in  water  contain  6.7  gms.  hydroquinol  at  20°,  Sp.  Gr.  of 

sol.  =  1.012.  .0  (Vaube1'  l899  ) 

100  gms.  95%  formic  acid  dissolve  6.07  gms.  hydroquinol  at  20.2  .  (Aschan,  1913.) 


Solubility . of  Hydroquinol  in  Aqueous  Solutions  of  Salts  at  18®. 

(  Linderstrom-Lang,  1924.  ) 

Due  to  the  instability  of  hydroquinol  at  low  hydrogen  ion  concentrations  all 
the  determinations  were  made  in  presence  of  0.0 1  n  hydrochloric  acid.  Hence 
in  each  case  the  solvent  is  composed  of  0.0 1  ft  H  Cl  containing  the  stated  gram 
equivalents  per  liter  (normality  ft)  of  the  several  salts. 


Gm.  mols. 

Gm.  mols. 

Gm.  mols. 

Aq.  solvents 

C.HUOII). 

Aq.  solvents 

C,  II,  <  OH  ), 

Aq.  solvents 

C.  H,  (OH  J, 

o.OlnHCI-i-  :  per  liter  sat.  sol. 

0.01  nil  Cl -h  :  per  liter  sat.  sol. 

0.01  n  II  Cl  *+-  :  per  liter  sat.  sol. 

0.0 . 

o.5io3 

0. 6ft  K  Br . 

0.4394 

0.4/iSrCL. . . . 

0.4444 

o.835  ft  Li  CL  . 

0.3747 

1.2  ■»  . 

O.3787 

0.8  »  «... 

O.  3<S94 

2.087  » 

0.2362 

1.8  »  . 

0.3281 

1.6  »  .... 

0.2948 

3 . 34o  » 

0. 1493 

0.6  ft  KI . 

0.4427 

3.2  »  .... 

0. i636 

4.175  » 

0. 1 1 17 

1.2.  *>  . 

0.3923 

0.477  nAici3.  • 

0.4273 

6 . 262  »> 

o.o577 

1.8  »  . 

0.3457 

1.192  » 

.  0.3291 

0. 49  ft  Na  Cl  . . 

0.4270 

2.4  »  . 

0. 3o45 

2 . 385  » 

0.2099 

0.99  .» 

0.3579 

2.82  »  . 

0.2791 

4.770  » 

0 . 08 1 5 

1.99  .. 

0.2496 

0.495  ft  MgClj.. 

0.4299 

0. 497/1  La  Cl3.. 

o.436'o 

2. 99  )> 

0. 1752 

0.989  » 

o.3635 

1.242  » 

0.3478 

3.99  » 

0.1199 

••979  » 

o.2589 

2 . 485  » 

0.2349 

0.70/4  K Cl  ... 

0.4258 

3.908  » 

0. i3o8 

4 • 97°  » 

0. io53 

1.4  » 

0. 353o 

0.598  /tCa  Cl  2 .. 

0.4180 

o.978ftMgS04. 

0.3708 

2.1  »  ... 

0 . 2940 

i.i95  » 

o.34o8 

1 . 956  » 

0.2632 

2.8  »  ... 

0.2546 

2 . 39o  » 

0.2263 

2.934  » 

0. 1809 

1 .2.  ftRbCI  . . . 

0.4075 

4 • 780  » 

0.0978 

1 .5/i  H2S04. . . 

0. 3760 

1.8  » 

o.3665 

o.4nBaCI?.. . . 

<>.4449 

1 .5  ft  H  Cl . 

0.3520 

2.4  »  ... 

o.34i3 

1.2  >»  .... 

0.3417 

1 . 5nNa2  SO* . . 

0 . 2976 

<>.578ftCsCI. . 

0.498.3 

1.5  »  .... 

o.3o68 

0.2/iMannitoL. 

0 . 5o3o 

0.867  » 

i.733  »  .. 

0.4961 

1.6  »  .... 

0.2983 

0.4  » 

0.4925 

0.491 3 

2.0  »  .... 

0 . 2.606 

0.6  » 

0.8  » 

0.4828 

0.4721 

Solubility  of  Hydroquinol  in  Aqueous  Solutions  of  Salts  at  SS0.?*). 

(  Linderstrora-Lang.  1924.) 


Cm.  main. 

Aq.  solvents  C6  II,  (  Oil ), 
0.01  n  HCI  :  per  liter  silt.  sol. 


0.0.  . . 

0.0 . 

o.669n  Li  Cl 
1.338  ,) 

2.676  » 

4  •  1 1 3  » 
0.7/1KCI 

1.4  » 

2.8  » 

1 .5  nKBr. . 


°.6.44(1) 

0.6180 

o . 4844 
0.3-87 
0.2.324 
o.  1427 
o . 5 i 32 
0.4278 
o . 3o  1  o 
o.435i  (•) 


Aq.  solvents 
O.Oi  nil  Cl  -+■  ; 

1.5/iKI . 

i.5/iKN03. 
o.5  n  Ka  S  Ot 
0.4  «  Na  Cl  . . 
0.8  » 

1.6  >» 

3.2  » 

0.479  "  CsCI. 
° . 959  » 


Gm.  mols. 

Cn  11,10(1),  Aq.  solvents 

per  liter  sat.  sol.  O.oinHCl-i-: 


(') 


0-458  (•)  1.438  »  . 
°. 49* 2(*)  o.598 n Ca CL 
0.4788c)  1.195  ,) 


o.5353 

2.39(>  i) 

o.463i 

3.585  » 

0.3487 

0.4  ft  Ba  Cl2 

0 . 1 95o 

0.8  » 

o.6o45 

1.2  » 

0 . 5964 

1.6  » 

Kruyt  and 

Robinson,  1926. 

Cm.  mo,*. 

C,  H,  (  on  I, 

per  liter  sat.  sol. 

.  o.589o 

O . 5072 

•  ° • 4 • 77 

•  0 . 2.786 
.  o . i 85o 
.  o.5385 

•  0,4724 

.  o.4i39 

•  o.36o6 
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Solubility  of  Hydroquinonr  in  Aqueous  Solutions  of  Salts  at  17. 9°. 

( L lnders  tr  om-Lang .  1829.) 


Aque  ous 
Solvent 


Gm.  Mols •  p  c6H4(0H)2  Aqueous  Gm.  Mols.  p  CgH4(0H)2 

per  liter  sat.  sol.  Solvent  per  liter  sat.  sol. 


H20  alone 
0.8  NH.C1 
1.6  a  " 

3#2  Q  11 

0.666  a  CH.NHg.HCl 
1.332  a 
2.663  a 


0.5077 

0.4322 

0.3741 

0.2895 

0.4977 

0.4913 

0.4825 


0.747  a  C  HgNHg.HCl 


1-493  a 

2.986  n  " 

0.69  nC4H9NH2.HCl 
1-39  a 

0.277  a  (CH3)3ic2h5)N.hci  0.6775 

1.4013 
2.3896 


0.5225 

0.5504 

0.6624 

0.6311 

0.8084 


0.277  a  iui3J,iu2n6Jr 
0.705  a  (CpfLi  .N. HCl 
1.410  n 


Equilibrium  in  the  System  Hydroquinol,  Phenol  and  Water 

(  Leone  and  Angpleseu,  1922. ) 

Synthetic  mixtures  of  weighed  amounts  of  the  three  components  were  made 
and  the  temperatures  of  clearing  and  of  clouding  of  each  were  determined.  Different 
amounts  of  phenol  were  first  added  to  known  concentrations  of  aqueous  hydro- 
qumol  and  then  different  amounts  of  hydroquinol  were  added  to  known  concen¬ 
trations  of  aqueous  phenol  solutions. 


Aq,  1 .02 

°/o 

C6H4(OH)2. 

• 

Gms.  Cr,H.0II 

t  • 

per  100  gms.  mixture. 

22.0. . 

.  8.68 

53.6.. 

.  1 5 . 1 4 

60.6. . 

.  2 1 . 90 

62 . 4  •  • 

.  27 . 5a 

63.o.. 

33.4'2 

63.4-. 

40.00 

63.o. . 

.  45.i<> 

61 .8. . 

.  49- <7 

58.4-. 

.  54.69 

54.2.. 

.  58.3a 

48.4-. 

.  62.23 

37.2.  . 

66 . 37 

32 .0. . 

.  66 . 89 

Aq.  i3.2 

°/o 

c6h5oh. 

Gms.  Cr.  11,(011), 

t°- 

per 

100  gms.  mixture. 

53.6. . 

.  - 

49.6. . 

0.62 

44.o. . 

.  1  -  9  * 

33.6. . 

2 . 8  a 

3o . 8 . . 

.  3.i7 

29.8.. 

.  3 . 3q 

23.8. . 

•  •  . 

.  4  •  02 

Aq.  4.77  °/o  C6 Ht(OH)j. 


Gms.  C0HjOH 

t".  pi'r  100  gms.  mixture. 

34.0 .  ifi.  O') 

42.6  .  21.54 

47  •  4 .  27  -  84 

5o .  8 .  36 . 1 8 

52.2 .  4°  •  88 

53.o .  44-88 

52.6  .  47-78 

49.2 .  55.  o3 

45.6  .  58. 08 

4o.8 .  6i.44 

32.6  .  65.1.3 

26.6  .  57.i3 


Aq.  36.  i5  °/o  Cg  H5  OH. 

Gm*.  Cfl  II*  1  011 


■£°#  per  iuu  grin s .  i 

66 . 4 • * • • • • 

64.8  .  0.37 

62.0 .  o.qf 

56.8  .  »-98 

47-G . 

38.8  .  5.21 

3o.8 .  6.44 

26.0 .  7 » 3  * 


Aq.  9. 16  %  C6H4(OH),. 


t°. 

Gms.  C„H40H 
per  too  gms.mlxturo 

24.2. . 

....  25.5a 

34.4.. 

....  34.8a 

40.4.. 

-  45.92 

4<>.o. . 

_  52 . 1 4 

36.8.. 

....  57.44 

28.6. . 

....  62 . 1 8 

Aq.  .1 3 .4 1 

o/0  C6  Hv(OH)2. 

t". 

Gm.  C,irs(0H  1, 
per  100  gm.  mixture.. 

16.6. . 

....  33-94 

24 .0. . 

....  40.99 

27.0. . 

....  46 • 02 

27.0. . 

. ...  52.57 

1 5. 6. . 

....  62 . 6  > 

Aq.  61 

•  97  °/o  ^6  HgOtt. 

t°- 

Gms.  Ge  ll|  1  OH  lt 
per  100  gms.  mixture. 

5 1 . 0 . . 

.  .  .  .  “ 

48.4.. 

. . . .  0.52 

46.2. . 

. . . .  1.02 

40.9.. 

. . . .  2.08 

35.0. . 

_  3.21 

33.o.. 

. ...  3 . 5 1 

26.8.. 

...  4.67 
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Hydroquinol,  Phenol  and  Water  at  0°  and  at  10°. 
(  Leone  aud  Angelescu,  1922.  ) 

determined  at  o°  and  at  io°  using  the  titration. 


Results  at  10°. 

Gois.per  100 gins.  sat. sol.  Gms.  per  I00gnis.sat.gol. 


Equilibrium  in  the  System 

The  isotherms  for  this  system  were 
method  with  weight  pipets. 


Results  at  0". 

Gms. per  lOOgms.  sat. sol.  Gms.  per  100 gms.  sat,  sol 


0,11,(0111,. 

c,  11,011. 

C,  IIslOII). 

0.0 

7.7.3 

1 1 .5o 

39.96 

t  .82 

8.67 

11.42 

44.16 

3.o4 

8.97 

1 1  .  o5 

47-93 

4.37 

10.09 

9-67 

54. 92 

6.66 

1 3 .49 

7-34 

60.77 

8.76 

18.94 

5 . 3 1 

66.10 

y.85 

*3.38 

3.78 

69.01 

10.80 

34.17 

1 .32 

73.3i 

11.25 

39.37 

0.0 

75. 4>- 

c,H,(onis. 

0,11,011. 

06H,(0H)t. 

c„h5oh. 

o.c 

7.40 

9- 39 

46.70 

0.42 

8.23 

8.71 

5i  .07 

4.i4 

io.54 

8. 1 4 

54-9* 

7-99 

*0.04 

7.14 

58.69 

9  29 

28.01 

0.17 

63.65 

10.07 

40.17 

3.27 

67.80 

10. o5 

42.80 

0-99 

72.00 

9-59 

44.18 

0.0 

73.34 

Freezing-point  data  are  given  for  mixtures  of  Hydroquinone  and: 


Acetamide! 29) 
Acetanilide! 6 ) 

'•  +  resorcinol  (5) 
Acetone  +  water! 39 
Aceto  phenone! 17) 

Amino  phenol! 36) 
Aniline! 22) 

Antipyrine! 16) (34) 

"  +  pyrocatechol (3) 
Azobenzene! 30 ) 
Azoxyanisol(9) 
Benzamidel 29) 

Benzo  hydrol(i3) 

Benzo  phenone(27) 
Camphor! 11 ) ( 19) 
Carbazole! 23 ) 


Cineole!  1 ) 

Cinnamic  acid(26) 

Di  methyl  oxalate(26) 
Di  phenyl  amine!  24) (15) 
"  "  methane! 15) 

Ethyl  oxalate(26) 
Fenchon ( 14) 

Methoxy  cinnamic  acid! 

(4)Naphthalene( 18) 

Naphthylamine(35)f32  ) 
Nitrobenzene  +  quinone! 
Nitro  naphthalene! 33) 
Oxy  benzaldehyde! 21 ) 
Phenanthrene! 2) 
Phenylene  diamines(37) 
Pyrocatechol ( 3 ) ( 8  T ( 33 ) 


Pyrocatechol  + 
antipyrine! 31(4) 
Quinone! 25 ) 

"  +  nitrobenzene! 25) 
Resorcinol ( 7 ) ( 8 ) ( 3 ) ( 33 ) 
Salicylic  aldehyde! 27 f 
Styphnic  acid! 12) 

)  Succinic  acid(26) 
Succinimide! 14) 

Toluidinel 32) 

SlTri  chloro  acetic  acid!  10  ) 
Tri  phenyl  amine(20) 

Tri  phenyl  carbinole<28) 
Tri  phenyl  methane!  20) 

Tri  nitrobenzene! 38) 
Urea! 31 ) 


(1)  Bellucci  and  Grassi,  1913;  (23)  Bernoulli  and  Sarasin,  1930;  l3) 
Hrynakowski  1934;  (4)  Hrynakowski  and  Adamanis,  1937;  (5)  Hrynakowski  and 
bzmyt,  1935(b);  (6)  Hrynakowski  and  Adamanis,  1933a;  (7)  Hrynakowski  and 
Adamanis,  1933b;  (8)  Jaeger,  1907;  (9)  deKock,  1904;  (10)  Kitran,  1924; 

11  Jefremow,  1912,  1913;  *12)  Jefremow,  1934;  (13)  Kremann  &  Drazil,’ 
1924;  1 14)  Kremann  &  Dietrick,  1923;  (15)  Kremann  and  Fritsch,  iQ20- 

and  Janetzkv  t9J9:  (l7>  Kre"!ann  and  Marktl;  1920 ;  (18)  Kremann 

a"d  7!  H  ty’  91  19)  ^remann  and  0del^a-  1921 '  1201  Kremann,  Odelga 

R^dinis*  'l.1?21;  i21'  Kremann  and  Pogantsch,  1923;  (22)  Kremann  and 

1T0 ]  Yr’J 3  ^emann  ^  Sl°Vak’  19201  l24)  Kremann  and  Schadinger 
1919,  (25)  Kremann,  Sutter,  Sitte,  Strzelba  and  Dobotsky,  1922-  (26) 

Kremann  Zechner  and  Drazil,  1924;  (27)  Kremann  and  ZechieJ?”^  925- 
Sru“^'ro"SCl"'idW'  19,8i  '3«>  Sadborough  a"„d  Beard? 
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Solubility  of  Hydroquinol  in  Sulfur  Dioxide  in  the  Critical  Vicinity. 

(Centnerswer  and  Teletow,  1903.) 

Determinations  made  by  the  Synthetic  Method,  for  which  see  Note,  p.  a 9a. 


#° 

Gms.  Hydroquinol 

Gms.  Hydroquinol 

*0  Gms.  Hydroquinol 

per  100  Gms.  SOj 

per  100  Gms.  SOj 

per  100  Gms.  SOj 

63 

O.89 

II7.6 

4.46 

I36.7  IO.3I 

73-5 

I  .  22 

123-3 

5-66 

I4I-4  13-3 

89.2 

2  .  l8 

134-2 

8.31 

145  I4.9 

Distribution  of  Hydroquinol  between  Water  and  Ether  at  150. 

(Pinnow,  19 11.) 

Cone.*  Hydroquinol  in: 

Cone.  Hydroquinol  in: 

A - - 

HjO  Layer. 

- \ 

Ether  Layer. 

H20  Layer. 

Ether  Layer. 

0.00502 

O.OIII 

0.0502 

0.1275 

O.OII96 

O.O249 

O.0818 

O.2343 

0.0128 

O.O274 

O.IIO5 

0-3543 

O.O236 

OO552 

O. I4II 

0.5300 

O.O455 

O.II48 

0.1502 

O.5604 

*  The  terms  in  which  the  cone,  is  expressed  are  not  stated. 


Nitr ANILINES  C#H4NH2NOa.  o,  m,  and  p. 

Solubility  in  Water. 

(C&rnelly  and  Thomson  —  J.  Chem.  Soc.  53,  768,  ’88;  Vaubel  —  J.  pr.  Chem.fi]  52,  73,  'os;  above  to* , 

Lowenherz —  Z.  physik.  Chem.  25,  4°7>  ’98.) 


Grams  Nitraniline  per  Liter  of  Solution. 

- — - 


Ortho  Nitraniline.  Meta  Nitraniline.  Para  Nitraniline. 

20  •••  I.I4-I.67  O.77-O.80 

24.2  1.25(25°)  1.205 

27.3  ...  1-422 

IOO  CC.  H20  dissolve  2.2  gms.  P  nitraniline  at  IOO°.  (Jaeger  and  Kregten.  1912.) 


100  gms. 

II  II 

II  II 


H-0  dissolve  0.147  gm. 
"  "  0.121  " 

"  "  0.0728  " 


(Gross,  Saylor  and 
Gorman,  1933*) 

(Gross  and  Saylor,  1931 J 


Solubility  of  Meta  Nitraniline  in  Water. 
(Walton  and  Flnzel,  1928.) 


T™ ...  S3 


0  Oms.  ®  CeH4NHgN0E  per 

1  100  gjns.  sat.  sol. 


Ons .  ni  C6H4NH2N02  per 
100  gms.  sat.  sol. 


0 

10 

20 

25 

35 


0.030 

0.047 

0.073 

0.091 

0.141 


44 

55 

65.4 
75 

83.4 


0.211 

0.338 

0.543 

0.838 

1.23 
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C6H6°2 


Solubility  of  fl,  *  and  of  p  Nitranilines  in  Water. 

(Sld^vlck.  and  Ruble,  1921.) 

The  Synthetic  method  was  used.  Both  the  triple  points  and  the  c"ti^alASo°t1“V?" 
. _  f „ _  lovnpc  RftnArate.  were  determined.  AsterrsKS 


indicate  that  a  solid  phase 

is  present. 

Ortho  Nitraniline. 

.Meta 

Nitraniline. 

Para  Nitraniline. 

Gins.  0  NO, C6 H, Nlf, 

Gms. 

m  NO,  C,  II,  NU, 

Gms.  p 

'  NO,C0  II, MI, 

t"- 

per  100  gins.  sat.  sol. 

t* 

per  100  gms.  sat.  sol. 

t*.  per  100 

gms.  sal.  sol. 

6q.7 

100.0  * 

1 14 .6 

100.0 

147-0 

100.0 

«7  / 

68.o 

99-43* 

1 1 3 . 5 

99.86* 

144.8 

98  •  9r> 

C6.o 

98.29* 

103.2 

94.96* 

i36.8 

96.38 

63.o 

(tr.pt)  97-5  * 

99-°(l 

r.  pt) 

93.5  * 

128.0 

93 . 86 

68.o 

97.23 

125.6 

90 . 02 

1 24 . 2 

92  52 

91.0 

96. 16 

>59-9 

83. 60 

1 1 5 . 5 

90.0 

1420 

92.06 

169.3 

79.82 

1 29 . 2 

86.82 

1 60 .  2 

89.50 

176.7 

75.77 

148.6 

8 1  .27 

i88.5 

81.88 

1 8  5 . 8 

57.55 

167.8 

68 . 19 

206 . 2 

66.89 

186.1 

5o.57 

170.4 

62.58 

210.3 

5z.  3o 

187.5  .(crit.  sol.  temp.) 

172.0 

5r  .07 

2 1 1 . 0 

(crit.  sol.  temp.) 

1 85. 2 

36.94  • 

172.5  (crit. 

sol.  temp.) 

208 . 6 

36.71 

i8o.5 

25.34 

172.0 

39-49 

194.2 

17.50 

1 64 . 2 

73.o8 

169.5 

28.82 

1-8.5 

10.74 

1 36 . 5 

6.04 

i4i  .5 

929 

i64.5 

7-  *9 

83.4 

1.70  * 

123.5 

5 . 16 

128.4 

2.95 

92.0 

2-79* 

Solubility  of  Ortho  Meta  and  Para  Nitraniline  in  Benzene. 


(Sidgwick.  and  Rubie,  1921.) 


Ortho  Nitraniline. 

Mela  Nitraniline. 

Para  Nitraniline. 

-Gms.  0  NO, CcH,NH, 

Gins,  m  NO,  C6 !(,  Nil, 

Gms.  p  NO,  C,  II4\NH, 

t*. 

per  100  gins.  sat.  sol. 

f. 

per  too  gms.  sat.  sol. 

t*. 

per  too  gras.  sat.  sol. 

67. 

2 

95.35 

1 10. 

3 

96.37 

143.7 

96.78 

62. 

O 

88.69 

io5, 

■  4 

90.55 

1 32. 3 

81.71 

55. 

0 

78.64 

99- 

.2 

79  96 

122.5 

64.o3 

47- 

4 

58.96 

88. 

■7 

57.95 

119.5 

54 .  i5 

39. 

2 

40.92 

78. 

4 

32.42 

108.6 

25 . 46 

23. 

,2 

21.52 

60, 

•9 

14  •  18 

95.0 

11.42 

10. 

5 

12.26 

38. 

.2 

4.42 

70.0 

3.21 

SoLUB 

ility  of  Ortho, 

Meta  a 

lND 

Para  Nitraniline 

in  Several  Solvents 

(Collett  and  Johnson,  1926.) 


Solubility  of  : 
Ortho  Nllranillni-. 

Gms. 

Solvent 

0  NO,  C„H,NH, 
per 

100  gms.  solvent. 

In  each  Case. 

t”. 

Water . 

25.0 

0 .  1 2 1  2 

» 

40. 1 

0.2423 

Benzene  . 

»  ... 

2.5 . 0 

20 . 80 

hth)  1  alcohol(abs.). . 

» 

)) 

25.0 

27.87 

»  (95o/o). 

Chloroform .  . 

II.I7 

)) 

)) 

SoluhlliU  of  : 

Solubility  of  : 

Meta  Nitraniline. 

Para  Nitraniline 

Gras. 

Gms. 

m  NO,  C„  11,  Nil, 

p  NO,  CG  H,  Ml, 

per 

per 

t"' 

loo  gius.  Solvent. 

t* 

100  gras.  solv. 

25. 

0 

O.0910 

25 . 0 

o.o568 

4o. 

1 

O 

V} 

oc 

40  .  I 

0.1157 

25 . 

40 

.  0 

.  1 

2 . 71 8 

5.  137 

25 . 0 

40. 1 

0.5794 

1 .  o5o 

0. 

.  0 

4.o35 

0.0 

3 . 382 

2.5. 

0 

7.778 

25.0 

6.048 

25. 

.0 

7. 1 55 

40.  i 
25.0 

8.234 

5 . 674 

0, 

.0 

1.358 

0.0 

o.433i 

15 

.0 

i.216 

25.0 

0 . 929 

|0 

.  I 

6. 102 

40. 1 

1.559 

402 


Solubility  of  Ortho  and  of  Meta  Nitraniline  in  Hydrochloric 

Acid. 

(Lowenherz.) 


Ortho  Nitraniline  at  25°.  Meta  Nitraniline. 


O.  Mols.  per  Liter. 

Grams 

per  Liter. 

G.  Mols.  per  Liter. 

Grams  per  Liter. 

HC1  C0H4NH2. 
NOj(o) 

HC1 

C6H4NH2. 

NOj(o) 

(25°) 

HCl  CetLNHz. 

NO2  (m) 

HCl 

c9h,nh2. 

NG2(m) 

OO  O • 009 1 

0-0 

?-25 

0-0 

0  0091 

O  -O 

I  20 

O.63  O.OI43 

22  .97 

I '97 

(26.5°) 

OOI25  OOI83 

O.46 

2-53 

O.95  O.OI74 
I.26  0.0215 

34  63 

43-94 

2.40 

2.97 

(2  3-3°) 

O 

O 

0.0274 

O.90 

3-85 

Data  showing  the  effect  of  increasing  amounts  of  several  gum  arabic 
sols  upon  the  solubility  of  o,  m  and  of  p  Nitraniline  in  Water  are  given 
by  Brintzinger  and  Beier,  1934. 

The  coefficient  of  distribution  at  250  of  o  nitraniline  between  water 
and  heptane  at  concentrations  varying  from  0.00764  to  0.0119  gm.  mols. 
per  liter  of  the  aqueous  phase  is  1.79.  (Williams  and  Soper,  1930.) 


Solubility  of  Meta  and  of  Para  Nitraniline  in  Organic 

Solvents  at  20°. 

(Carnelly  and  Thomson.) 


Gms.  per  Liter. 


Solvent. 

Meta. 

Para. 

Methyl  Alcohol 

no 

6 

95-9 

Ethyl  Alcohol 

70 

5 

58-4 

Propyl  Alcohol 

56 

5 

43-5 

Iso  Butyl  Alcohol 

26 

4 

19. 1 

Iso  Amyl  Alcohol 

85 

1 

62 .9 

Ethyl  Ether 

78 

9 

61 .0 

Solvent. 

Gms.  per  Liter. 

Meta. 

Para. 

Benzene 

24-5 

19.8 

Toluene 

17. 1 

*3  1 

Cumene 

11  -5 

9.0 

Chloroform 

30. 1 

23.1 

Carbon  Tetra  Chloride 

2 . 1 

i-7 

Carbon  Disulnde 

3-3 

2.6 

Solubility  of  Ortho  Nitraniline  (m.  pt.  69°.3)  in  Several  Solvents. 

(Collett  and  Johnston,  1926.) 

mols.  oNOs.C»H,NH,  per  100  gm.  mols.  saturated  solution  In _ 


fim 


Ethyl 

Acetone,  acetate. 

4o  .0  34. t 

44.6  38.3 

54.5  48-’ 

<5.6  61.6 

79- 2  77-6 

too  gms.  Carbon  Tetrachlor.  dissolve 
too  gms.  Chloroform  dissolve 


t"- 

20. . 

30. . 

40.. 

50. . 

60.. 


Chloro¬ 

form. 

Benzene. 

Ethyl 

elhpr. 

Elhy  l 
alcohol. 

23.0 

10.5 

18.7 

8.5 

28.4 

i3 . 6 

2  I  .5 

10.4 

42.0 

27.6 

3o.6 

18.7 

60.0 

5i  .6 

5o.  1 

4o.3 

77.3 

75.8 

74.0 

74.0 

Carbon 

tetrachloride. 


4.6 
2 1  1 

73-9 

1.18  gms.  o  Nitraniline  at  20” 
27.83  »  '>  »  w 


Dlhrom 

acetylene  (C,  Br,l. 

24.8  (?) 

29  o 
39.8 
56.4 


Nllro 
benzene. 

24.8  (?) 

29.0 
3o .  8 
56.4 

76.0 

(Pawlewski,  1914,  1926. 


76.0 


100  gms. 
100  gms. 
100  gms. 


quid  ammonia  dissolve  15  gms . o  C6H4NH2N02  ^  ^  l0‘ 
quid  ammonia  dissolve  10  gms.  P CeH4NOJO  *  o  to 

quid  sulfur  dioxide  dissolve  15  gms. 
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Solubility  of  Meta  Nitraniline  (m.  pt.  iii°.8)  in  Several  Solvents. 

(Collett  and  Johnston,  1026. ) 

Gra.  mol*,  w  NO,  0e  II,. NH,  per  100  gm.  mols  saturated  sol-nllon  In 


Ethyl 

Acetone,  acetate. 


3o.o. 
4o.o. 
oo.o. 
6o.o. . 

-o.o 

8o.o. 

90.0. 


ig.5 

21.7 
26  3 
3 1 . 2 
369 

43.7 
52.4 
64.i 


100.0 .  78.9 

1 1 0.0 .  96 .8 


16.1 

17.3 

20.0 

23.4 

28.2 
35.6 
46.0 
5q  .  2 
76.0 
96.  t 


Chloro¬ 

form. 

2.6 
3.1 
4.4 
6.6 
10.8 
19.0 
33.1 
5 1 .0 
73.3 
g5.5 


Benzene. 

1 .5 

1.8 

2.8 

4.1 

7®? 

i3.3 

25.2 

48.7 

m 


Ethyl 

alcohol. 

2.4 

2.4 
4.  1 
5.6 

8.5 
14. 1 
25.8 
49.5 
73.0 
94-9 


3.6 
4,5 
6.3 
8  4 
11.3 
.6.4 

2.3.9 

42.1 

b8.6 

94.6 


*1 


Nitro 

Dlbrom 

benzene 

acetflene. 

11.3 

- 

i3.b 

- 

16.7 

- 

21.3 

7.8 

27.0 

12.5 

35.6 

20.0 

46.0 

33.0 

59.2 

5o.8 

78.0 

7? -7 

96.0 

g5.6 

Solvents. 

Solubility  of  Para  Nitraniline  (m.  pt.  i470--*)  1N  Several  Solvents. 

(Collett  and  Johnson,  1226). 

Gm.  mol.  p  N0,.C«  H4NH»  per  too  gins.  mol.  saturated  solution  In 


t”. 

Acetone. 

Eihyl 

acetate. 

Chloro¬ 

form. 

Benzene. 

Ethyl 

ether. 

Ethyl 

alcohol. 

Nitro 

benzene. 

Dlbrom 

acetylene. 

25 . 

.... 

- 

0.8 

0.3 

- 

2.0 

6.7 

- 

3o . 

.  - 

- 

1 .0 

0.4 

- 

2.2 

7.5 

- 

4® . 

. 

1 1 .4 

i.3 

0.6 

- 

2-9 

9.3 

- 

5o . 

.  23.8 

i3.4 

1.8 

0.8 

- 

3.9 

1 1  -7 

- 

60 . 

.  26.5 

1 5 . 8 

2.5, 

,!  .2 

3.4 

5. 1 

*4-9 

- 

7° . 

.  29.7 

18.8 

3\  8 

1  *7 

3.8 

6.6 

19.3 

- 

80 . 

.  33.5 

22.9 

5.3 

2.0 

4.8 

9-4 

24.6 

6.5 

9° . 

.  38.6 

28.6 

8.8 

4.3 

5:7 

i5.3 

3i .  2 

1 1 .0 

100 . 

.  45-« 

35.8 

16. 1 

8.4 

7  9 

25.9 

39.2 

18.8 

1 10*. . 

44-6 

29.8 

16  8 

12.7 

3q.2 

48.6 

30.9 

120 . 

56.5 

5i  .0 

40.9 

32.4 

54.7 

59.0 

46.2 

>'|0 . 

87.1 

86.5 

84-8 

85.6 

87.5 

87. 1 

84.8 

The  results  in  the  above  tables  for  the  solvents  Nitrobenzene  and  Dibromacetylene 
are  taken  from  the  paper  of  Bogojavlewski,  Bogolinbov  and  Vinogradov 

(Chem.  Abs,  1,  2874,  1907.) 

Solubility  of  o,  m  and  p  Nitraniline,  Separately,  in  Para  Cymene 

and  in'  Xylene 

t 

Solvent. 

Para  Cymene  (b.  pt.  )  , 

176®- 176°, 5) . .  j  3,) 

m  Xylene  . 

Freezing-point  data  are  given  for  mixtures  of  Nitranilines  and: 

Nitranilines (9)  ( 10)  ( 11  )Nitroso  aniline(s) 

Ph?n  •  »  ( 12) ( 13) ( i9 ) ( 20 ) ( 25 ) Phenol (14) 

Chloro  dimtro  benzene!  3)Michlers  Ketone!  15)  Styphnic  acid!  6) 

Dianisol  acetone(2i)  Mit™  _ _  m 


Gms.  of  each 

compound  per  ion  gins,  solvent. 

t*. 

0  NO,.C,  II,  Nil,. 

m  N'0,.C, II,  Nil,,  p  NO,.CcH,NH,. 

Authority. 

3o 

6.33 

1.36  o.83 

(  Wheeler,  1920.) 

i5 

1 1.6 

00 

CN 

c 

( Chapas,  1921.) 

Dinitro  benzenes<2) *8) 
Ethylene  bromide! 1) 
Naphthalene! 16) 

Ni t race t anilide! 4) 


Nitro  benzene! 1)  Tetra  methyl  di  amino 

Nitro  mannite(22l  benzo  phenone(2i) 

Nitro  chloro  benzene!  24)Tri  nitro  benzene!  17.)  ( 18] 
Nitro  phenol(24)  Tri  nitro  anisole(23) 

Nitro  toluene (24)  Tri  nitro  phenyl  methyl 

nitramine! 7 ) 

Whi!ebyOei8Qveu]yGi!in0Mrad0T,a,ld  Bo8°lubou’  <3)  Crompton  and 

Tichomirowa  1926-  <81  Tnhn«i«  ’  Jefremow>  W27;  (7)  Jefremow  and 

Unden,  19d;  TJ0)  Hileman  TartiH  aifi  19?;  Hart°8s  a"d  Va"  d« 

Kohman,  ,935;  (l2l  Krema“^ f *SJ Vm  d"  Linden ,  1911;  (11) 

(14)  Kremann  and  Rodinis,  i906-  (isIPfeiffw”'  °eba  Moss’  ‘91°; 
Grebenschikov,  1913;  (I7>  smith  and  w  ®lffer*  1924»  (l6)  Puschin  and 
Beard,  1910;  ( i9?  8- “d  '  1910 :  ,l8>  Stidborough  and 

Goebel  and  Angern,  1925-  (22)  Ilrhin*!-V  1  1910;  (ai)  Pfeiffer, 

Grimm,  Gunther  and  Titus,  1,31;  U5>  H«ief 
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PYROGALLOL  C«H3(OH)3  1,2,3. 

Solubility  in  Water,  etc. 
(U.  s.  P.  VIII.) 

100  gms.  water  dissolve  62.5  gms.  C«H3(OH)3  at  25°^. 
100  gms.  alcohol  dissolve  100  gms.  CeH3(OH)3  at  2£°. 
100  gms.  ether  dissolve  90.9  gms.  C«H3(OH)3  at  2 5  . 


Solubility  of  Pyrogallol  in  Aqueous  Solutions  of  Hydrochloric  Acid  at  25°. 

(  Knex  and  Richards,  1919.) 


Equiv.  Normality. 

Equiv. 

Normality. 

Equiv.  Normality. 

Hei. 

c6n,(On),. 

HC1. 

C,H,(0H1,. 

0.0 

4.02 

5.12 

1 .25 

10.43  O.92 

i.53 

2.8l 

6.86 

I  .Ol 

10.48  0.93 

3. 18 

i.86 

8.68 

0.9I 

Freezing-point  data  for  mixtures  of  Pyrogallol  and: 


Acetamide! 16 ) 
Acetone! 21 ) 

Aceto  phenone(8) 
Amino  phenol (9* 
Aniline! 16) 
Antipyrine(7) 
Azo  benzene! 19 ) 
Benzamide! 16) 
Benz  hydrolU) 


Benzo  phenone! 16) 
Camphor(2)  (12) 
Carbazole!  13) 

Cinnamic  acid(i7) 

Di  methyl  oxalate! a 7 > 
Di  phenyl  amine! 15) 

•'  "  methane!  6) 

Fenchon! 5) 

Nitro  benzene! 1 4> 


Oxy  benzaldehyde! 10 ) 
Phenylene  diamine! 1 )( 16 ) (20) 
Quinone! 14) 

Salicylaldehyde! 16) 

Succinic  acid! 17 ) 
Succinimide! 5) 

Toluidinel 16) 

Tri  phenyl  methane! 18) 

Tri  chloro  acetic  acid! 3) 


Naphthylamines  (16) 

(l)  Betts,  1937;  (2)  Journiaux,  1912;  ( 3>  Kitran,  1924;  U>  Kremann 
and  Drazil,  1924;  (5)  Kremann  and  Dietrich,  1922;  (6)  Kremann 
Fritsch  1920;  (7)  Kremann  and  Haas,  1919;  (8)  Kremann  and  Marktl,  ^  » 

(9)  Kremann,  Lupfer  and  Zawodsky,  1920;  do)  Krema"n  an<?  Poga“**  |  3 

(?i)  Kremann,  Hohl  and  Muller  II,  1921;  Kremann  and  Odelga,  }92i,  d3» 

^eianS  and  Slovak,  (.,1  Kremann,  Suuer.Sme,  Strzelba  and 

Dobolsky  1922;  (15)  Kremann  and  Schadinger,  i9i9> 

Uoboisxy,  1922,  o.  Kremann,  Zechner  and  Drazil,  1924;  d8> 

SrSsrS  sr  *w! 


(  Wheeler;  1920.) 


PHLOROGLUCINOL  ..3.5 
IOO  gms.  Cymene  dissolve  q.  12  gm.  GfiH3!  h 

100 gms.  HjO  dissolve  .. .3gm?.phloroglucmolat2o:?5*. 

“  pyridine  ,  u  29°  „  «  “ 

“  aq.  50%  pyridine  134 

„  .  nnin.  data  for  mixtures  of  phloro  glucinol  and  p  phenylene 

di amine ‘ are^ given  by  Naegli  and  Koltman,  .933- 
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^6  ^ 6^3 


> 


Oxvoicthvl  FURFURAL  CaHeO.x. 

Freezing-Points  of  Mixtures  of  OxyAexhyl  Furfural  and  Water. 

iMkidendorp.  H19.)  jjq _ 


II 

The  compound  was  shown  to  have  the  structural  formula  HO.HtC-C  C 

It  distills  at  114-116°,  at  i  mm.  pressure,  yielding  a  liquid  of  du  =  1.268.  At  very 

low  temperatures  it  yields  crystals  of  m.  pt.  3l°.5.  It  is  solublein  all  proportions  in 
The  following  results  for  the  f.  pts.  of  its  mixtures  with  water  were  obtained. 

*  ®  _ _  VI .  >  I  nar  eanl 


c-r.OH. 


water. 


t"  of 
f.  pi, 

31 .5. . 
•27 .  o . . 
24-3. 

20.2.. 

17.6. . 

1 5 . 2 . . 
i3.o5. 
10.95. 


Mol.  per  eenl 
C,H,0, 

In  mixture. 
IOO 

90.8 

84 

75 

69. 1 

64.1 

59.4 

55.4 


t°  of 
f.  pi. 

9.85. 

8.95. 

7.35. 

4.55. 

3.55. 

1 .6... 

— 0.4. . 
-“-2 . 2  .  . 


Mol.  per  cent 

C.H.O* 

In  fixture 

52 . 2 
49-9 
46-4 
4 1  •  6 
.  38.o 

34.6 

.  30.9 

2.5.9 


t*  of 
r.  pt. 

— 4.5  (But ec.) 
—3.25 . 


Mol.  per  cent 
In  mixture. 

21.3 

17.8 


—2^95 -  i5.3 


-2.4 
— ■  2 . 24 .  *  • 

—  1.5 . 

0.0 . 


1 1 . 1 

9-4 

5.0 

0.0 


p  BromANILINE  o  Sulfonic  Acid,  p  BrC6H3(NH2),  o SOsH. 

Solubility  in  Water  (Philip  and  Golborne,  1924.) 


Gms. 

BrC,H,|MI1)SO,H 

Gms.  BrCcl(s(NfI 

,)SO,H 

t*.  100  gms.  sat.  sol. 

Solid  Phase. 

t*. 

100  gms.  sat. 

sol.  Solid  phase. 

0.0.  .  . 

0.223  BrC 

6H3(NHs)S03H 

70.... 

BrC,H,(NH,)SO,H 

8.35.. 

O.279 

)) 

85 ... . 

» 

16.75. . 

0.359 

» 

0.0. . 

.  0.259 

BrC6H3(IN  H  j)SOjH.IItO 

25,0. . . 

0.446 

» 

8.35. 

.  0.352 

u  (unstable) 

40 • 0 • • • 

o.65o 

» 

r6.8. . 

.  0.473 

»  » 

55.o... 

0.965 

» 

25.0. . 

.  0.606 

»  » 

p  BromANILINE  m  Sulfonic  Acid,  p  BrC,H3(NH,)  mSP»H. 


Solubility  in  Water. 

(Philip  and  Colborne,  1924.) 

This  compound  exists  in  two  enantiotropic  forms.  It  also  forms  a  labile  mono¬ 
hydrate. 


Gms.Ur  C„  H,(MIa)SO,H 

f.  per  100  sms.  sol.  sat.  Solid  Phase. 

0.0...  O.726  BrC,H,(NH,)SO,H(rhoniblc) 


9.8...  0.885  »  » 

25.0...  1.198  »  » 

40. 1.. .  1.610  »  » 

54 . 8. .  .  2.10  »  » 

70.4.. .  2.8l  »  » 

85.0. . .  3.66  a  » 


Gms.  Br  CSH,  (NH,)SO,  H 

f- 

per  100 gms.  sat.  sol. 

-Solid  Phase. 

0.0.. 

.  0.475  BrC,H,(NH,)SO,  H  (monoellnlo) 

12.55. 

.  0.645 

» 

» 

25.0.. 

.  O.862 

)) 

)) 

40.0 . . 

.  1.215 

)) 

» 

56.3.. 

1  *79° 

» 

)) 

70.0.. 

.  2.44 

» 

» 

85 . 0 . . 

3.35 

)> 

)) 

P 

P 

P 


Solubility  of  Chlor  Aniline  Sulfonic  Acids,  in  Water. 

(Philip  and  Colborne,  L924.) 


Compound. 

Chloraniline  o  9ulfonicacid. 

»  m  » 

»  m  » 


Formula. 

Gms.  anhydrous  chipd. 
per  100  gms. 

t°.  sat.  sol. 

Solid  Phase. 

pCrC,H,NH,  0  SO,H 

0  o.3j3 

/>C1C,H,NH,  0  SO,H  H,0 

pClC.ll.NH,  m  S0,1I 

0  1 . 1 3 1 

pClC(lltNH,  m  SO|R 

» 

0  1 . 1 60 

/>C1C,H,NH,  m  SO,H.H,0 

^6  ^6^3 


406 


IodoANILINE  Sulfonic  Acids,  IC6H3(NH2)S03H. 

Solubility  of  Each  in  Water  at  25°.  (Boyle,  1919.) 


Compound. 

lodo  aniline  2  sulfonic  acid 

»  2  »> 

;>  3  » 

»  3  » 

»  3  » 

»  4  w 

»  4  » 


Formula. 

.  C6H3NH2(i)I(4)S03H(2) 

.  C,H,NH,(i)I(5)S03H(a) 
.  Cc  H  jNH2  (i)  I  (4 )  S03  H  (3) 
.  Cc  H3NH,  (1)  I  (5)  S03  H  (3) 
.  C,H,NH1(I)It6)SO,H(3) 

.  Cfl  H3NH2  (1)  I  (2)  SO3  H  (4) 
.  C6H3NH2(iU(3)S03H(4) 


Gins.  cmpd.  per 
100  gms.  II.  0. 

o.5i 
0.26 
i  .36 
i .  3 1 
0.48 
2.07 
o.  iq4 


ACONITIC  ACID  C3H3(COOH)3. 

100  grams  of  formic  acid  (95%  HCOOH)  dissolve  2.01  grams  C3H3(COOH)3 
at  20.6°  C.  (Aschan,  1913.) 


ALLOXANTIN  C6 H608Nt.2 H2'0. 

Solubility  in  Water  and  in  Aqueous  Solutions  of  Alloxan  at  2S° 

(Biillmann  and  Bentzon,  1918.) 


Oxygen  was  excluded  during  the  determinations  by  the  use  of  COa.  Aqueous 
solutions  rotated  from  3.8  to  5.5  hours  gave  practically  identical  results.  The 
solutions  were  analyzed  by  estimations  of  total  nitrogen  and  alloxantin  nitrogen 
determined  colorimetrically.  The  solubility  of  alloxantin  in  water  at  25°  was 
found  to  be  0.2885  gms.  C6  Hfl  08  N4.2  H2  0  per  100  gms.  sat.  solution;  The 
solubility  in  aqueous  solutions  of  alloxan  was  as  follows. 


Grams  per  100  grams  sat,  solution. 


Alloxan  nitrogen. 
0.0023 
o.oo32 
o.Oo45 
O.Oo54 

O.OH2 

0.0197 
0.0258 
o . o4oq 
0.0773 
0.0827 
o . 0869 
o. 1 i4o 
0.1606 


Alloxantin  nitrogen. 

0.0487 
0.0470 
o . »458 
o.o455 
o .  t>4  *  9 
o . o363 
o.o335 
0.0278 
0.021a 

0.0204 

0.0200 

0.01^7 

o.otoi 


Gm.  mols.XiO-*  per  100  gms.  sat.  sol. 


Alloxan. 

0.82 


1  -  *4 

1 .61 

1 .93 
4.00 
7  o3 

9  20 
i4-6 

27.6 
29.5 
3i  .0 

40.7 

57J 


Alloxantin. 

8.69 

8/49 

8. 19 
8.12 


5.98 

4.98 
3.91 
3.64 
3.5c, 
3.i8 
2.68 


ANILINE  C«H6(NH3). 


Solubility  in  Water  at  220. 

(Herz  1898;  see  also  Vaubel,  189s;  Aignan  and  Dugas,  1899  ) 

,00  co.  H2O  dissolve  348.  cc.  C,Hi(NH,)-Vol.  of  So,.  =  ,0348.  Sp.  Gr.  - 
T“cc.  C.H,(NH,)  dissolve  5-«  cc.  H,0-Vol.  of  So..  -  .0496,  Sp.  G,  = 
'•^cc  sat.  aq.  sol.  contain  3.607  gms.  C.H.NH,  at  45*.  '“•> 

n.  ,K  W*TBE  DBTEHHINBD  BY  THE  SYNTHETIC  METEOB. 

Solubility  PicKfom-and  wiisden.  wi.) 


t 


0 


Gms.  C6H5NH2  Per  100 
gms .  aq •  layer 


Gms.  H20  Per  100 
gms.  CgHgKHg  taYer 


13.8 

3.611 

30 

3-7 

50 

4.2 

70 

5 

90 

6.4 

O 

110 

8 

5. 12<  20°  ) 
5-4 

6.4 

7.7 

9-9 

13 


Q  Gms.  CgHgNHg  P®r  *0° 
t  gms .  aq •  layer 


Oms.  H20  Per  100 
gms>  C6H5NH2  layer 


120 

9.1 

130 

11.2 

140 

13-5 

150 

17.1 

160 

22 

165 

26 . 1 

14*6 

16.9 

19-5 

24 

32 
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Solubility  of  Water  in  Aniline,  Determined  *y  the  Synthetic  Method. 

(Appleby  and  Davies,  1935.) 


t*. 

i5-9. 

18.3. 

20.0. 


Gms.  H,  0  per 
100  gms.  sat.  sol. 

. .  4.534 

. .  4-659 


4  835 


t*. 

Gins.  11,0  per 
too  gms.  sat.  sol. 

t°- 

Gms.  Ill,  0  per 
100  gms.  sat.  sol 

20.5 . . . 

..  4  -  8 1 5 

34.1. • 

....  5.398 

2 1  .  I  5  .  . 

. .  4 • 9?6 

43.5. . . 

22.6... 

..  4 -95° 

47.5... 

100  gms.  sat.  sol.  of  Aniline  in  water  contain  3.66  gms.  C6H6NH2  at  25°. 

"  Water  in  aniline  "  5.22  "  H„0  at  25  . 

/  U  ;  1  1  U  «/>ir  1  A0/1 


Determinations  of  the  densities  of  each  of  the  two  layers  formed  by 
mixtures  of  aniline  and  water  between  20°  and  ioo°  are  given  in  the 
form  of  a  diagram  by  Mondain-Monval  and  Schlegel,  1933-  The  two  curves 
cross  at  77 0  and  below  this  temperature  the  aniline  rich  layer  is  the 
lower  and  above  the  aniline  rich  layer  is  the  upper.  At  77°  the  two 
layers  have  the  same  density. 

Reciprocal  Solubility  of  Aniline  and  Water  Determined 
by  the  Freezing-Point  Method. 


I  Average  curve  from  the  results  of  Hill  and  Macy,  192'#,  and  Appleby  and  Davies,  1925. 1 


t*. 

Cans.  CtH5P(Hf 
per  too  gms. 
sat.  sol. 

Solid  Phase. 

t*. 

Gms.  C,HSNH, 
per  100  gms. 
sat.  sol. 

Solid  Phase. 

— O. I . . . . 

Ice 

—  7.0.... 

Ice 

—  0.2.  .  .  . 

» 

—  9.O.... 

,  96.7 

» 

— 0.3 .... 

1.55 

» 

—  I  I  .O. .  . 

. ..  97.05 

» 

—  0.4  — 

—  I  1 .9  (K  ill 

•c.f..  97-25 

»-+-c6h5nh2 

—0.5. .  . . 

. .  2.6 

» 

—  1 1 .O.  .  .  . 

...  97-85  C6 

h5nh* 

— o.Gli .  .  . 

.  .  3.5 

»  1  quad.  pt. ) 

—  10.0.  ..  . 

••  98.4 

l> 

congruent  solutio 

ns  here 

—  9-0 - 

..  98.9 

1 

— o.6(». . . 

. .  95.4 

»  (quad.  pi.  1 

—  8.0 _ 

..  99.35 

» 

— 3.0. . . . 

..  93.7 

» 

—  7.0.... 

» 

— 5.o. . . . 

. .  96.0 

» 

—  6.0. . . . 

» 

Using  an  optical  method,  ChAneveau  (1922)  found  that  100  gms.  of  H2  O  dissolve 
3.78  gms.  aniline  at  160  and  100  gms.  aniline  dissolve  4.68  gms.  Ha  O  at  i5°. 


Solubility  of  Aniline  in  Aqueous  Salt  Solutions  at  i8° 

(Euler  —  Z.  physilt.  Chcm.  49,  307,  ’04.) 


Aq.  Solution. 

Gms.  Salt 
per  liter. 

Gms.  CflHs(NHi) 
per  100  g.  solvent. 

H20  alone 

O 

3.6l 

0. 5  »KC1 

37-3 

315 

1  wKCl 

74.6 

2.68 

1  »NaGl 

58.5 

2-55 

Solubility  of  Aniline  in 

Aq. 

Solution. 

i  nNaOH 
1  nLiCl 
1  wCaCl2 


Gms.  Salt  Gms.  C*H»(NH2) 
per  liter,  per  100  g .  solvent. 


40.06 

42.48 

67.25 


I  .90 
2.80 
3.00 


Water. 


Aqueous  solvent. 


(von  Euler  an  Svanberg,  1917,  1917a,  1926.) 
Gins.  CJI6N1I, 


per  100  cc.  sat.  sol. 


1 .0 

normal 

NaCI . 

2 . 55 

1 .0 

» 

Na  acetate  .... 

2.32 

1  0 

D 

Nabutyrate  .. 

2.53 

1 .0 

» 

Na  isovaler-ite . 

1.88 

1 .0 

» 

Na  benzoate. . 

3.8o 

1 .0 

» 

N1I4  benzoate. 

4.6o 

Aqueous  solvent. 

1 .0  normal  Na  salic)  late 


2.0 
2.0 
o.5 
1 .0 
o.5 
1 .0 


u 

» 

» 

» 


Gms.  C6HsNH, 
per  100  cc.  sat.  sol. 

14 


Kvalerate .  3.37 

Kisovalerate _  3.37 

Anilinechloride 
»  » 

Anilinenitraie. , 

»  »  . . 


4 .60 
5 .3o 

4.60 

5.25 


Determinations  °f  the  solubility  of  aniline  in  saturated  aqueous 
utions  of  sodium  benzene  sulfonate,  sodium  xylene  sulfonate  and 
sou.™  cymene  sullo.ate  at  various  te^tatore/a^^iT^nc*, 

100  gms.  aq.  0.4  normal  sodium  Oleate  solution  (=  , 

per  loo  gms.  solut ion) dissolve  11.5  gms.  C.h/h,  it 
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Solubility  of  Anilinb  in  Aqubous  Solutions  of  Salts. 

(Olasstone,  Brldgeman  and  Hodgson,  1927.) 

The  authors'  original  results  are  in  terms  of  gm.  mols.  of  salt  and  of 
water  required  to  yield  a  homogeneous  mixture  with  1  gm.  mol.  of  aniline. 
The  following  weight  percentage  values  axe  those  recalculated  for  the 
Landoldt  and  Bornstein  Tabellen. 


Salt 


Oms.  per  100  gms.  sat.  sol 

_ _ -/'N— — .  — 


Oms.  per  100  gas.  sat,  sol. 


25  BaCl, 


n 

11 


n 

it 


"  Ba(N03)2 

11  11 


50 

It 

II 

25 

II 

II 


50 

II 

II 

II 

25 

II 

II 

II 


SO 

n 

n 

n 

25 

n 

it 

n 

n 

50 

11 

n 

n 

25 

n 

n 

n 

n 


CsCl 

II 

II 

II 

II 

II 

KC1 

II 

II 

II 

II 

II 

II 

II 

II 

KBr 

II 
II 
II 
II 
II 
II 
II 
II 

KI 

It 
II 
II 
II 
II 
II 

y 

n 

kno3 

n 
n 
11 
n 


0. 

1 


Salt 

1.66 
2.90 
3-48 
7.00 
14.26 
.93 
.91 

2.85 

3.86 
4.85 
4*79 

19.34 

44.70 

4.79 

19.06 

44.71 
.96 
.84 
.73 

14.71 
24.75 

.93 
.82 
■  72 

19.71 
1.91 
4.80 
9.69 

20.l6 
39.51 
1.89 
9-65 
19*75 
39-47 
•  90 

.84 
9.64 

19-53 
59.06 
1.95 
4.84 

19-39 
59.OI 

1.92 

4.83 

9-71 

14.63 

19-59 


1 

4 

9 


l , 
4- 
9 


1 

4. 


'eW 

>>  t 

Salt 

/  Salt 

3.43 

25 

CsBr 

4-79 

3.26 

II 

II 

19.35 

3.18 

II 

II 

43.53 

2.75 

50 

It 

4-75 

1 .98 

II 

II 

19.26 

3.68 

It 

11 

43.56 

3.58 

25 

Csl 

5.58 

3.50 

II 

II 

19.21 

3-44 

II 

II 

33.51 

3.39 

50 

II 

5.41 

3.58 

II 

11 

19.17 

2.98 

II 

II 

33-54 

1-95 

25 

KF 

1.94 

4.01 

II 

11 

4.89 

3-09 

II 

II 

9.87 

1.94 

11 

KOH 

1.96 

3.30 

II 

II 

4.90 

2.86 

II 

II 

9.87 

cehmz 


2.28 

1.76 
0.99 

3.77 
3-15 

2.46 

1.46 
3.48 

3.23 

2.88 
2.29 
1 .12 
4.00 

3.21 

2.47 

1.22 

3-56 

3.52 

3.40 
3-02 
I.46 
4.05 
3.93 
>54 
>59 

•  54 
.32 

•  94 


3 

1 

3 
3 
2 

2.53 

2.17 


3-74 

3- 57 
3.25 
4.24 
3.81 
3-22 
4.00 
4.02 
4.62 

4- 40 


.52 
■  73 
.91 

.04 

.12 


3.07 

2.20 

1.25 


II 

11 

19.92 

0.422 

II 

35.00 

0.055 

It 

II 

49.96 

0.020 

II 

K„CrO. 

1 .97 

3-25 

II 

$  4 

4.97 

2.70 

II 

II 

9.81 

2.02 

II 

It 

18.95 

1.08 

11 

II 

29.83 

0.47 

II 

II 

0.96 

1.95 

3-40 

3.16 

II 

11 

3.87 

2.72 

II 

11 

7.84 

2.00 

II 

KAFe(CN) 

2.02 

2.68 

11 

4„ 

4.41 

2.79 

11 

It 

8.85 

2.15 

11 

II 

17.71 

1.25 

II 

CH,C00K 

1.94 

3.35 

II 

?. 

4.83 

2.98 

11 

11 

9.76 

2.37 

It 

It 

19.70 

1.58 

11 

II 

39.01 

1 .23 

II 

ft 

49.72 

0.57 

If 

(COOK  >2 

1.97 

3-14 

11 

II 

4.87 

2.53 

II 

11 

9.71 

1 .86 

II 

It 

kcio3 

II 

0.95 

1.94 

3-59 

3.50 

|1 

It 

2.86 

3-45 

II 

It 

3.83 

3.38 

II 

11 

4.85 

3.22 
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Solubility  op  Aniline  in  Aqueous  Solutions  op  Salts  (Con.). 

Oms.  per  100  g 


Owa.  per  100  ya.  eat.  sol. 


t° 

Salt 

'  Salt- 

We 

35 

Kj>C03 

1.94 

3.11 

II 

4.98 

2.27 

If 

II 

9.85 

1.35 

II 

II 

19.89 

0.38 

II 

II 

34.87 

0.047 

•1 

LiCl 

1.95 

3-37 

II 

II 

17.94 

1.22 

II 

II 

39*32 

0.37 

50 

II 

1.94 

3.88 

II 

II 

19.71 

1.37 

II 

II 

39.20 

0.43 

35 

LiBr 

1.91 

3.80 

II 

II 

19.39 

3.01 

II 

II 

58.74 

1.72 

50 

II 

1.90 

4.25 

II 

II 

19.32 

3.26 

II 

II 

58.70 

1 .83 

35 

Li  I 

1.89 

3.87 

II 

11 

9.58 

3-94 

II 

II 

31.92 

4.62 

So 

II 

1-90 

4.39 

II 

11 

9*57 

4.38 

II 

II 

31.89 

4.81 

35 

MgS04 

*  I.89 

3.H 

II 

II  * 

4.97 

2.37 

M 

If 

9.86 

I.52 

II 

II 

13.59 

0.35 

•1 

NH.C1 

A 

2.09 

3.46 

9-73 

2.91 

11 

II 

19.83 

2.47 

50 

It 

2.08 

3.81 

ft 

II 

9.72 

3.12 

19.49 

2.47 

35 

NH  Br 

n 

1.97 

3.83 

19.01 

3-45 

It 

it 

38.51 

3-09 

50 

n 

I.96 

4.33 

n 

19.24 

3.84 

It 

ii 

38.74 

3.30 

35 

NH  I 

M 

I.96 

3.70 

19.11 

4.35 

II 

II 

57.0 

5.01 

50 

II 

1.96 

4.19 

II 

11 

18.98 

5.06 

If 

II 

56.53 

5.81 

35 

(COONH. 

O.96 

3.42 

II 

II 

II 

It 

1.88 

2.91 

13.97 

3.20 

a. 99 
2.59 

II 

NaCl 

1.90 

3.18 

II 

II 

4.87 

2.56 

II 

9.74 

1.85 

If 

15.08 

1.25 

11 

It 

25.01 

0.543 

The  author 

also  gives 

similar  r< 

in 

a  number 

of  pairs  of 

salts. 

Salt 


Salt 


s .  sat.  sol. 

wV' ' 


50 

II 

NaCl 

Ii 

4.86 

9-72 

2.91 

2.08 

II 

II 

19.85 

1.993 

2$ 

NaBr 

1.90 

3.50 

II 

II 

4.64 

3*35 

II 

II 

9.71 

2.77 

If 

II 

29-59 

1.46 

If 

If 

44.64 

0.68 

50 

If 

1.91 

3.93 

If 

II 

9.69 

3.13 

It 

II 

29.58 

1.56 

2S 

Nal 

1.85 

3-85 

ii 

II 

4.84 

3-45 

tt 

tl 

9.68 

3-34 

it 

II 

39.04 

2.39 

it 

II 

56.37 

1.17 

50 

II 

1.83 

4.05 

11 

fl 

4.7.9 

3.91 

•1 

II 

59-20 

1.44 

25 

NaNO, 

1.94 

3-42 

ti 

11  ° 

4.83 

3.17 

it 

11 

9.83 

2.70 

it 

ti 

19.60 

1.80 

ti 

it 

39-74 

0.59 

11 

Na2S04 

1.94 

3.02 

tt 

ll*  * 

4.91 

2.22 

it 

It 

9-75 

1-33 

11 

It 

14.79 

0.73 

it 

Na  citrate  1.91 

3.13 

11 

II 

4.90 

2.49 

it 

II 

11.98 

2.07 

n 

II 

19.86 

0.74 

11 

II 

24.76 

0.47 

11 

RbCl 

4.86 

3.31 

it 

II 

19.48 

2.08 

it 

II 

44.70 

0.86 

50 

II 

4.84 

3.73 

11 

11 

19.41 

2.26 

11 

II 

44.63 

0.90 

25 

RbBr 

4.76 

3.57 

11 

II 

19.31 

2.86 

11 

II 

49.o6 

1 .41 

50 

11 

4.76 

4.06 

11 

11 

19.27 

3.08 

11 

II 

49.03 

1.49 

35 

Rbl 

4.77 

3.80 

it 

II 

19.39 

3.69 

11 

II 

43.58 

3.28 

50 

It 

4.80 

4.29 

II 

19.32 

3.99 

43.53 

3.42 

35 

Sr(N03>2 

1.96 

3.58 

II 

tl 

4.16 

3-42 

II 

II 

II 

II 

II 

II 

9.69 

19.49 

3.15 
2.6 p 

39-42 

1-47 

aniline 
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Solubility  of  Anilinb  in  Aqueous  Solutions  of  Salts  at  18.15°. 

(Pedersen,  1934.) 

Results  for  aqueous  solutions  of: 


Sodium  Picrate 

Sodium  Benzoate 

Anilinium 

.  A. 

Sulfate 

Potassium  Sulfate 

As - 

/ 

✓ 

* 

•\ 

A 

A 

Gm.  Equlv 

Om.  Mols. 

Gm.  Equlv. 

Gm.  Mols . 

Om.  Equlv. 

Gm.  Mols. 

Gm.  Equlv. 

Gm.  Mols. 

c6H5NH2 

C6H5C00Na 

CeH5NH2 

(c6hsnh)2so4 

C6H5NH2 

c6h6nh2 

per  liter 

per  liter 

per  liter 

per  liter 

per  liter 

per  liter 

per  liter 

per  liter 

0.000 

O.3818 

0.0000 

O.3818 

O.O289 

0.3791 

0.000 

O.3818 

0.0297 

O.4058 

O.0659 

0.3833 

O.0356 

0.3792 

O.O483 

0.3589 

0.0594 

0.4303 

0.13l8 

O.3827 

O.O968 

0.3792 

0.0970 

0.3384 

O.0889 

0.45S4 

0.1977 

O.384I 

0.1417 

O.3829 

0. 1456 

0.3197 

0.1l8l 

0.8820 

O.2636 

O.385O 

0.1912 

0.3839 

0. 1948 

0.3012 

Solubility  of  Anilinium  Sulfatb  in  Aqubous  Solutions  of  Anilinb  at  18.15°. 

(Pedersen,  1934.) 


Om.  Equivalents 
of  C6H5NH2  per  liter 

0.0000 

0.0298 

0.1444 

0.2905 


Gm.  Mols.  ( CgHgNHg  )gHgSO^  per 
liter  of  sat.  solution 

0.2038 

0.2014 

0.2015 

0.2019 


Solubility  of  Anilinium  Picratb  at  18.15°  in  Aqueous  Solutions  of: 

(Pedersen,  1934.) 


0.00993  n  HC1  containing  NaCl 


Aniline 

.yv. 


Gm.  Mols.  NaCl 
per  liter  solvent 

0.000 

0.0100 

0.0200 

0.0400 

0.0800 


— — — — — ■ — ■  ■■  ■ 

^TmoIs  CflH,NHp.OHCflH?(NoJ3  Gm.  Equlv.  C^NHg  Om7  Mols.  C^NHg.HOCgHgtNOg^ 
per  liter  sat.  solution  per  liter  solvent  Per  liter  sat.  solution 


0.01200 

0.01234 

0.01258 

0.01297 

0.01344 


0.0000 

0.0513 

0.0990 

0.1535 

0.2050 

0.2524 


0.01176 

0.01225 

0.01299 

0.01386 

0.01472 

0.01554 


Anilinium  picrate  exists  in  both  an  unstable  form  ( reeling  pier 
acid  in  color)  and  a  stable  form  (resembling  potassium  picrate  .  T 
solubility  determinations  were  made  with  the  stable  form. 

Solubility  of  Anilinb  in  Aqueous  Solutions  of: 

(Traube ,  Sch'onlng  and  Weber,  1927.) 


Sodium  Benzoate 

- 


_  _ _ _ >  r~ 

Cone,  of  aq.  cc  C^NHg  per  5cc  Cone,  of  aq. 
salt  sol.  of  aq.  salt  sol.  salt  sol. 


Sodium  Salicylate 
_ _ y\ - — 


Sodium  Butyrate 

- 


cc  CgHgNHg  per  5cc 
of  aq.  salt. sol. 


0.0 

2.0  normal 
saturated 


0. 15 

0.6 

1.8 


i  saturated  0.3 

i  saturated  2.8 

•I  00 


Cone .  of  aq . 
salt  sol. 

0.0 

saturated 


cc  CgHjMHg  per  5CC 
of  aq.  salt  sol. 


0.15 

0.  15 


ANILINE 
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Solubility  of  Aniline  in  Aqueous  Solutions  of  Aniline  Hydrochloride. 

(Sidgwick,  Pickford  and  Wilsden,  1911.) 

The  temDeratures  at  which  a  second  liquid  phase  separated  from  homogeneous 
mixtures  ofknown  amounts  of  aniline  +  HC1  +•  H2O  were  determined  for  a  very 
extensive  series  of  mixtures.  The  procedure  consisted  in  first  heating  a  given 
mixture  until  it  became  homogeneous  and  then  cooling  it  slowly,  with  constant 
shaking  A  critical  turbidity  preceding  the  actual  separation  by  a  lew  de¬ 
crees  was  always  noticed.  The  point  of  separation  was  taken  as  that  at  which 
a  small  gas  flame  seen  through  the  liquid  disappeared.  At  higher  temper¬ 
atures,  the  observations  were  made  on  mixtures  contained  in  sealed  bulbs.  In 
the  actual  experiments,  binodal  curves  for  mixtures  of  Aq.  HU  (of  different 
strengths)  and  aniline  were  determined.  By  interpolation  from  these,  the  fol¬ 
lowing*  isothermal  curves  were  obtained. 


Isotherm  for  150.  Isotherm  for  250. 


HgO  Rich  Mixtures. 
Gms.  per  100  Gins. 

Sat.  Solution. 

Aniline  Rich  Mixtures. 
Gms.  pier  100  Gms. 

Sat.  Solution. 

HgO  Rich  Mixtures. 
Gms.  pier  100  Gms. 

Sat.  Solution. 

Aniline  Rich  Mixtures. 
Gms.  pier  100  Gms. 
Sat.  Solution. 

QHjNHi. 

C,H*NH,.HCl. 

HjO.  C,H,NH,.HC1. 

CgHgNH,.  C«H»NHj.HCl. 

H,0.  CeHjNH^HCl. 

3-6i5 

O 

7 . 276 

3025 

3.681 

0 

14 

8.884 

3-7  9i 

1-529 

7-23I 

1.989 

4-020 

3.02 

IO.84 

6.062 

4.144 

5.829 

5.816 

1 -195 

5-38o 

11.40 

6.949 

1 .912 

4.940 

II.44 

5-230 

0.340 

7.O23 

*5-83 

6.043 

0.828 

5  995 

16.03 

5.006 

0.163 

11.86 

19.02 

5-568 

0.363 

10.44 

19-35 

4.960 

0.080 

31-35 

20.15 

5  -311 

0.089 

26.80 

2I.49 

4.942 

0 

59-95 

IS  55 

5-299 

0 

Isotherm  for  40°. 

Isotherm  for  6o°. 

3-941 

0 

15-65 

8-752 

4  58 

0 

14.27 

5-93 

4.187 

I-523 

10.21 

4-243 

4.87 

1 -512 

9-569 

2.632 

4-371 

3.009 

7.874 

2 . 166 

5-13 

2.984 

8 . 109 

1 . 1 1 2 

4.823 

5-8i5 

7 .069 

1-452 

5-67 

5.762 

7.492 

0.4876 

6.210 

11.30 

7.058 

0.9669 

7.69 

II .  14 

7051 

0. 2284 

8.779 

15-55 

6.225 

0.4052 

n-53 

I5-25 

7.047 

0.1138 

38.69 

18 

5-940 

0.0960 

22.80 

16.66 

7.030 

0 

64.20 

12.84 

5-930 

0 

51.10 

I4-36 

Isotherm 

for  8o°. 

Isotherm  for  ioo°. 

5-66 

0 

12.31 

3  387 

7 . 10 

0 

4i-57 

n-45 

5  95 

1-495 

9.848 

1-350 

7.68 

1 .467 

18 . 16 

4-995 

6.26 

2.950 

8.998 

0-5857 

8 . 10 

2.891 

12.76 

1.784 

7. 11 

5.678 

8.524 

0. 2769 

9.60 

5-522 

n-37 

0.1836 

9-95 

10.85 

8.512 

o.i387 

13.60 

10.41 

11.90 

0 

31.18 

1485 

8.500 

0 

Isotherm  for  120°. 

Isotherm  for  140°. 

9-30 

0 

17.94 

2-459 

13-75 

0 

29.52 

4-043 

21.21 

9-497 

14-45 

0 

38.75 

7-384 

21 .09 

0 

wiShi'lSw  a-S?  .<?alc.ulated  ^he  position  of  tie  lines  for  the  binodal  curves 
with  the  aid  of  distribution  coefficients,  which  they  determined  at  2s0  and  which 
^  quoted  m  a  subsequent  table  (page  420  following).  5  ‘Ch 

Additional  data  for  the  system  aniline  +  HU  +  H,0  at  0°  2  s0  and  at 
are  given  by  Thonus  (1913),  and  for  aniline  +  HC1  by  Leopold’  (1910).  35 
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Solubility  of  Aniline  in  Aqueous  Aniline  Hydrochloride 

Solutions  at  i8°. 

(Lidow  —  J.  russ.  phys.  chem.  Ges.  15,  420,  ’85;  Ber.  16,  2297,  ’83.) 

Per  cent  C*H*NH2HC1  Gms.  C«N»NHj  Per  cent  C«H»NHj.HCl  Gms.  C«H«NHj 

in  Solvent.  per  100 g. Solvent  insolvent.  per  100  g.  Solvent. 

5  3-8  30  39-2 

12  S3  35  50-4 

Solubility  of  AniljNe  in  Aqueous  Solutions  of  Acetic  Acid. 

(  Angelescu  and  Motzoc,  1925. ) 

The  determinations  were  made  by  adding  aniline  drop  by  drop  to  water  or  aqueous 
acetic  acid  just  to  the  appearance  of  clouding  at  a  definite  temperature.  The 
quantities  of  the  three  constituents  were  determined  by  careful  weighings. 


Results  at  0°. 

Gms.  per  100  gms.  sat,  sol. 


C,HSM1,. 

3.68 
7.  >3 

10.00 
i3.59 
17. 10 

20 . 82 
26.76 
3o.  10 
32.17 

34.75 

37.76 
38.72 

47.68 
58 . 1 5 
68.92 

76.83 
83.36 
00.37 
95.71 


CH,  COOH. 
0.00 
2.89 
5.91 
9-74 
12.41 

14.02 
15.33 
i5.73 
15.88 
16.01 
16. 16 
16.20 
16.26 
i5.6o 
1 3 . 38 

10.68 
6  23 
4.02 
0.00 


H,0. 
96.32 
89.98 
84.09 
76.67 
70.49 

65.16 

57 . 88 

54.17 

5i  .95 

49.24 
46.08 
45.o8 
36.o6 

26.25 
17.70 

12.49 

7.41 

5.6i 
4.29 


qS  71  u.uu  *4  •  ^  it  '  ,  % 

•  •  u  the  above  mixtures  represent  the  upper  an 
In  order  to  determine  which  '  •  „  of  determinations  of  the  distn- 

w“'aniLe  was  needed.  The  results  o(  these 


iJUUUii  V/*  - -  a  || 

determinations  at  20°,  are  as  follows 
Gras.  CH.COOH  per  100  gras 


Gms.  CH, COOH  per  lOO  gras. 


H. O 

layer  (C,). 

I. 68 
2.  i5 
3.o5 
4.65 
5.22 


c,h5nh, 

layer  (0,). 

o.65 
0.92 
1 .5i 
2.56 
3. 1 1 


c, 
c,’ 
2.58 
2.33 
2.02 
1 .82 
1.68 


11,0 

layer  (C,). 

6.82 

8.77 

9.63 

11.19 


C,HSNH, 
layer  (C,). 

4.33 

6.22 

7-25 

9-3° 


&. 

c, 

1.57 

1.41 

1.33 
1 .20 


The  authors  next  determined  ‘^n^XMotaceUe^ add  and  varSble  percentages 

of  water  and  acetic  acid,  "S’JjJJJf.iixtiiM*  of  these  two  solutions  yield  »«"S 
acetic  acid,  were  prepared.  Var  ^l®  constant  concentration  of  acetic  acid  On 
case  a  ternary  mixture  containing  ternary  mixtures,  containing  re8Pec*1 

fe‘v  ndhe.6T6Ppear  cent 

Sri ^d  eS^»,^hru^  and  a  lower  entie.l 
temperature  of  solution. 
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Variation  of  the  Temperature  of  Solution  in  Ternary  Mixtures  Containing  : 


15. 

83  °/0  CH,C00lfc 

Gms. 

ct  II5NH, 

per  100  gms. 

Lower 

Upper 

mixture. 

temp. 

temp. 

56. 60 

-+-  2.0 

35.6 

55.40 

—  10.3 

43.o 

54.22 

not.  det. 

47-5 

52.32 

)) 

52.0 

5i  .0 

» 

54.6 

49.34 

» 

57.6 

47.25 

)) 

60.2 

45.67 

» 

62.0 

43.85 

I) 

63.2 

41.98 

» 

64.2 

4o.3i 

)> 

65.1 

38.77 

» 

65.o 

37.53 

» 

65.1 

36.33 

» 

65 . 4 

35.i4 

—  8.6 

65.3 

33.8i 

—  5.3 

65.2 

32.87 

—  2.8 

64  •  9 

3 1 . 81 

-+-  0.2 

64 . 2 

30.82 

3.3 

63  3 

29 .  5 1 

8.0 

61.4 

28.38 

12.8 

58.7 

27.74 

16. 1 

56.4 

27 . 37 

18.2 

55.6 

26.85 

21.7 

52.7 

26.42 

25.3 

5o.o 

26.06 

29. 1 

46.6 

25.84 

3-i.6 

43.6 

25.73 

35.7 

4o.O 

16,25 

»/,  CIIjCOOH. 

Gms. 

Cc  H,  mi. 

per  100  gms. 

Lower 

Upper 

mixture. 

temp. 

temp. 

5i.88 

10.4 

34-9 

49.88 

3.8 

42.2 

47-89 

0.4 

46.4 

45.46 

0  2 

49-8 

42.71 

1 .0 

52.8 

39  91 

3.7 

54.5 

36.95 

7-4 

55.5 

35.43 

9-9 

55  5 

34.6i 

1 1 .5 

55.3 

3  3.94 

12.7 

54-7 

33.38 

13.9 

54.2 

32.76 

1 5 . 5 

53.7 

32.  i5 

17.2 

53.0 

3i.49 

19.3 

5 1 . 8 

3o.85 

22.0 

49-9 

30.27 

25.0 

47  9 

?-9  •  97 

26.8 

46  3 

29.66 

29  4 

44  3 

29.43 

31.9 

4i.8 

18.50  •/«  CH,  COOH 


Gms. 

C,  IIjISH, 
per  100  gms. 

Lower 

Upper 

mixture. 

temp. 

temp. 

47.25 

22.7 

2Q.O 

46.52 

20  5 

33.5 

45.42 

I&.8 

36.1 

44-io 

18.O 

38.8 

42.79 

17.7 

40.6 

4 1 .3o 

18. 1 

42.3 

39.82 

H)-4 

43.o 

38.53 

20.5 

43.i 

37.14 

22.7 

43  0 

35.87 

25  2 

42.7 

35.09 

27.6 

4 1 . 1 

34 . 32 

3o.3 

39.3 

33.43 

33.6 

- 

With  mixtures  containing  16.75  °/o  CHjCOOH 
two  layers  were  not  formed  but  an  intense  opa¬ 
lescence  between  25°  and.3o°  was  observed. 


Solubility  of  Aniline  in  Aqueous  Solutions  of  Ethyl  Alcohol, 
and  of  Mixtures  of  Ethyl  Alcohol  and  Nitrobenzene. 

(Rossett,  M  range  and  Vinter,  19.»3. ) 


t*  of  clouding . 

Inmixlurescomposedof  10  gms.  C$H5NH,  } 
-h  5  cc.  of  Aq.Cj  HsOH  of:  ) 


20.5.  22.5.  H.6.  8.0.  2.5, 

57.50/0  58.3  o/0  59.30/0  6i.2«/0  6'2.80/o 


In  5  CC.  Aq.  59.3  #/»  jh  s  cc  A(J  50  ,  «, 

C,  H,OH-+- 10  cc.  C,n5Oll -hiocc. 

.  of  "  m'^ure  .  of  a  mixt  .re 

,  01  C,H5NH,-t-C«HjNO,  t»  of  C,  H,  Ml,  -t-  C,  Hs  NO, 

of  clouding.  containing.  of  clouding.  containing  : 

lj‘5 .  °-°  •'.C.H.NO,  24-5 .  5.84  °/o  C,  HjNO, 

,6*°> .  1-005  .)  34  O . .  11.54  >» 

20 .  OO ......  3.26  »  41*5 . .  17. 22  » 


In  5  CC.  Aq.  C8.2  #/0 

C,  If,  OH  -t-  10  cc. 
of  a  mixture 

In  5  cc.  Aq.  80  °/0 

C,  II5OHh-  10  cc. 
of  a  mixture 

V 

of  CoILNHj-t-Ct  II,  NO, 

t" 

of  C,  II,  NH.-t-C,  ILNO. 

t” 

of  clouding. 

containing: 

of  clouding.  containing  -. 

of  clouding. 

14-0. . . 

22.89  VoCelhNO, 

19.  .  . 

78.13  °/o  G*  H;N0, 

6.0. . . 

21.0... 

28.16  » 

26.  .  . 

82.13  ,) 

10.5... 

29  .  •  •  . 

87 . 43  .) 

88... 

87,43  » 

1 3  5... 
16.0. . . 

In  5  cc.  Aq.  89  #/„ 
C,IIs0ll  -+-  10  cc. 
of  a  mixture 
of  C,IISNM1+C,  IIjNO, 
containing  : 

91  •  19  °/oC6HtNO, 
95.57  » 

98 • 27  » 

100.00  ») 


6  7 
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ANILINE 


Solubility  of  Aniline  in  Aqueous  Solutions  of  Lactic  Acid. 

(Angele»co,  1925.1 

The  determinations  were  made  by  adding  aniline  drop  by  drop  to  water  or  aqueous 
lactic  acid  just  to  the  appearance  of  clouding  at  a  definite  temperature.  The 
quantities  of  the  three  constituents  were  determined  by  careful  weighings. 


Results  at  0°. 

Gms.  per  100  gms.  sat.  solution. 


Results  at  20". 

Gms.  per  100  gms.  sat.  solution. 


C6H5NHs. 

3.68 
5.43 
7.86 
9-78 
11-89 
i4.57 
17.00 
9.1 .23 

27  -94 
34*07 
4o .  56 
48.19 
52.07 
56.27 
60.97 
65.82 
72.60 

78.84 
85.i4 
9*  -95 

95.71 


CHjCHOH.COOH. 
0.00 

1  -91 

4-34 

6.25 
8. 19 
10.40 
1  1  -74 

12.96 
i3.68 
13.72 
1 3. 48 

12.97 
12.60 
I2.o5 
11.28 
10.32 

8.65 
6.83 
4.62 
1 .93 
0.00 


11,0. 

96 . 32 
92 . 66 

87.80 

83.97 

79- 9* 
75.o3 
71.26 

65. 8 1 
58.38 
52.21 
45.96 
38.84 

35.33 
3i.68 

27.75 
23.86 

18.75 

14.33 
10.24 

6.12 
4.29 


C6H6NHS. 

3.59 
6.73 
8.85 
10.99 
14.07 

17.59 
21 .96 
29.45 
42.76 

45.59 

48 . 4° 
50.79 

53. 3i 
60. 16 
66.18 
71.36 
76.70 
81 .90 
86.53 
92 . 24 
94  -84 


CHj.CHOH.COOH. 

0.00 
2.96 
5.02 

7-‘-4 

9.52 
11.42 
12.65 
l3.3q 
I  3. 02 
12.82 

12.52 
12.35 

11.84 
1 1 . 14 
10.02 
8.99 
7.31 
5.66 
3.91 
1.61 
0.00 


H,0. 

96.41 

90.31 

86.i3 

81.87 

76.41 
70-99 
65.39 
57. 16 
44-22 
4i.5g 
39.06 
36.86 
32.85 
28.70 
23. 80 
19.65 

1 5 .99 
12.44 
9-55 
6.  i5 
5.i6 


In  order  to  have  complete  information  in  regard  to  the  at'oo^ 

also  determined  the  distribution  of  lactic  acid  between  water  and  an.hne  at  no  . 


Gms.  CHjCHOH.COOH 
per  100  gms. 


H,  0  layer  (C,). 
2.29 
4-  '4 

7.88 

9.43 


Aniline  layer  C,. 

0.32 

0.64 
i .  85 
2.80 


£1 

c,* 

7. 16 

6.47 
4 .26 
3.37 


Gms.  CHjCHOH.COOH 
per  100  gms. 


HjO  layer  (C,). 
11.62 
12.85 
1 3 .  '>7 


£. 

c,‘ 

2.24 
1 .56 
i.36 
1 . 1 5 


Aniline  layer  C, 

5.l8 
8.20 
10. OI 

i3  5o  11.70 

9-43  2. ao  .ru  PHOHmOH. 

The  critical  concentration  at  20°  is  aPPr0”“*te^  of  "different  percentages 

The  author  also  determined  the  temperatu  ,  ti  acid.  The  following  results 

werTS  iromlhe  the  author’s  determinations. 


They  Show  the  Solubility  of  Aniline  in 


Aq.  Lactic  Acid 
of  1 3 . 27  °'o  cone. 

Gms.  CKH5NH, 
per  100  gms. 

t*  lower  layer,  upper  layer. 


A'].  Lactic  Acid 
of  1 3 . 5  °/o  cone. 

Gms.  CfiH5NHj 
per  too  gms. 


Aq.  Lactic  Acid 

of  1 3 . 8  °/o  cone. 

Gms.  CjHjNHj 
per  100  gms. 


— 7- 
—5.. 
—3.. 
—  1 .. 
o. 

- 1 .. 


25.2 
26.1 

27.2 

28.4 

29.4 

30.7 


3q.5 
38  o 
36.2 
34-5 
33.5 
32.0 


-7- 

o.. 

-t-5.. 

10.. 

15.. 

20.. . 


lower  layer. 

22.3 
24-  I 

25 . 4 

26.8 

2.8.2 

3o.o 


upper  layer. 

45.3 
4l-7 
39-6 
37.8 

36.3 
34-9 


I .  I  (orlt.  temp.)  3  1.6 


23  (orlt.  t.)-.  32 . 4 


t”. 

-  7 
o 

10 

20 

3o 

4o 

43 


lower  layer,  upper  layer. 

49.0 

45.1 


20.9 
22  2 
24.2 
26 . 1 
28.0 
3o.  5 
4  (crlt-  t.).  33 .  o 


42.1 

39-9 

38.2 
36.o 
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Cgfi? 


Solubility  of  Aniline  in  Aqueous  Solutions  of  Glycerol  and 

Vice  Versa. 

(Kolthoff,  1917) 

(The  liquids  were  measured  from  burets.  The  determinations  at  ioo°  were 
made  in  sealed  tubes.  The  others  were  made  in  open  tubes.) 


Results  for  the  Solubility  of  Aniline  in  Aqueous  Glycerol. 

Per  cent  Glycerol  in 
Aq.  Mixture  used. 

cc. 

Aniline  dissolved  by  100  cc.  of  Aq.  Glycerol  of  Cone,  shown  at: 

r 

1 8°. 

2S°- 

36°. 

IOO°. 

0  (=  water) 

3-25 

3-4 

5-6 

9.9 

39 

56 

65 

5*5 

7-5 

5-3 

7.6 

•  •  • 

•  •  • 

28  (58%  Glycerol) 

10 

•  •  • 

38  (66%  “  ) 

74-3 

n-75 

12. 1 

•  •  • 

•  •  • 

78 

20 

20 

16 

•  •  • 

87 

70 

•  •  • 

•  •  • 

•  •  • 

Results  for  the  Solubility  of  Aqueous  Glycerol  in  Aniline. 

Per  cent  Glycerol  in 

cc.  of  Aq.  Glycerol  Mixture  dissolved  by 

100  cc.  Aniline  at: 

Aq.  Mixture  used. 

r  “ 

180. 

25*. 

36°. 

IOO°. 

0  (=  water) 

4.6 

5 

4 

5-3 

39 

. . . 

6.4 

•  •  • 

47 

5-2 

•  •  • 

•  •  • 

56 

7-9 

7-7 

15  (58%  Glycerol) 

74-3 

*3-i 

11  -7 

17  (66%  “  ) 

78 

17. 1 

14.8 

•  .  • 

Solubility  of  Aniline,  Phenol  Mixtures  in  Water. 

(Schrcinemaker —  Z.  physik.  Chtm.  29,  584;  30,  460,  00.) 


M  tturc  used  =  25.4  Mols.  Anilin 
+  74  6  Mols.  Phenol 
Gms  of  Mixture  per  100  Gms 


40 

60 
80 

IOO 
IIO 

104  (crit.  temp.) 


Aq.  Layer.  A  +  P  Layer. 

5  0 

5  5 
8.0 


12  5 
19  o 


86  o 

82  0 

77  o 

67  o 

56  5 


33 


t°. 

40 

80 

100 

120 

130 

*35 


Mixture  used  =  50  Mols.  Aniline 
+  so  Mols.  Phenol 
Gms  of  Mixture  per  100  Gms. 


Aq  Layer. 

40 

5  5 

8  o 

J3  5 
19  o 

23  5 


140  (crit.  temp.)  35 


A.  -J-  P  Layer. 

91-5 
85  5 
82  o 

73  5 

66  o 

58.0 


Determinations  in  above  table  by  “Synthetic  Method,”  see  Note,  n.  2Q2 
cht-einemakers  gives  results  for  several  other  mixtures  of  aniline  and*  phenol 
which  yield  curves  entirely  similar  to  those  for  the  two  mixtures  here  shown. 

So«,b,l,tv  OP  Mixtures  op  Aniline,  Oils  and  Water.  a„d  s-hut,  , 

Results  for  Ra„e  Oil.  r...  P  OU' 


Per  cent  of  H,  0 
in  aniline. 
0.0 
I.lG 
2.07 
3.11 
4-22 
4.87 


t*  of 
clouding. 

37.6 

44.6 
5o,  4 

57.3 

64.5 

69.3 


Results  tor  Soya,  Peanut  and  Corn  Oil. 

Per  cent  of  H,0  _  V  of  clo^,lnK  w  tli 

In  aniline.  Soya  Oil. 

0.0  8.7 

*•01  i3.6 

1 *98  18.6 

3oi  -24.3 

4.07  3o.6 

4-7*  34.o 


Penn  .t  Oil. 

26.2 

3i  .6 

37.3 

43.5 

5o.  3 
54.i 


Corn  Oil. 
II  O 

15.5 

20.4 

25.6 
3i  .6 
35.o 
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C6  H7 


Distribution  of  Aniline  between: 

(Vaubel  —  J.  pr.  Chem  [2]  67,  477,  ’03.) 


Water  and  Ether. 


Composition  of  Solutions.  Gms.  CfiHgNHoin: 


D.C#H5NH2 

Used  solvent. 

Aq. 

Layer. 

I.2478 

50  cc.  H20 

+  20  cc.  Ether 

0.1671 

1.2478 

50  cc.  H20 

+  50  cc.  Ether 

0.0835 

I.2478 

50  cc.  H20 

+  100  cc.  Ether 

O  0594 

Ether 

Layer. 

1.0807 

1.1643 

1. 1884 


Water  and  Carbon  Tetrachloride. 


.  Composition  of  Solutions.  Gms.CflH^NHg  in. 


G.  CflH5NH2 
Used. 

0.3478 

1.2478 

1.2478 


Solvent. 


Aq.  CC14 
Layer.  Layer. 


50  CC.  H20 

+  2occ.CC14  0.33580.012 
50  cc.  HoO 

+  50CC.  CC14  0.2767  1. 971 
50  cc.  H20 

-fioocc.CCl4  0.1845  1.063 


Distribution  of  Aniline  between  Water  and  Benzene  at  250. 

(Farmer  and  Warth,  1904.) 


Gms.  CjH6NH2 

per  100  cc. 

Ratio. 

Water  Layer. 

CjHj  Layer. 

O.OI35 

O.I3I2 

9-7 

O.OI22 

0.1282 

10.5 

O.OO65 

O.0656 

10. 1 

Data  for  the  distribution  between  water  and  benzene  at  250  of  each  of  the  fol¬ 
lowing  substituted  anilines;  0,  m  and  p  nitraniline,  chloramline,  bromamline, 
p  nitrosmethylaniline,  and  p  nitrosodimethylanihne  are  given  by  Farmer  and 
Warth  (1904). 


Distribution  of  Aniline  between  Water  and  Toluene  at  250. 

(Riedel,  1906  ) 

Note.  —  Mixtures  of  aniline  and  toluene  were  shaken  with  water  and  after 
separation  of  the  two  layers  the  Sp.  Gr.  of  the  A  :  T  mixture  (layer)  was  de¬ 
termined  and  also  the  amount  of  aniline  in  each  layer. 


Vol.  per  cent 

Sp.  Gr.  of  A  :  T 

Solution  Shaken  with 

Aniline  :  Toluene 

Mixture  after 

A :  T  Mixture. 

in  Mixtures  Used. 

Separation. 

HjO 

5o:  5° 

0-9257 

u 

25:75 

O  .8928 

«( 

12.5:87.5 

08737 

<( 

5  5:94-5 

O  866l 

u 

2 • 5 : 97 • 5 

O  8627 

Gms.  CeHsNIb  in  100  cc.  of: 

A  :  T  Layer.  Aq.  Layer. 

4I.5  2.14 

20.7  1-5 

8.62  o-86 

387  045 

1.68  o  21 


The  author  also  gives  data  for  the  distribution  of  aniline  between  toluene 
and  aqueous  solutions  of  K,SO„  KB0„  BafOH),.  Sr(OH),  and  Ca(OH),. 


—  -  Amu,.  WATE" 


Milllmols.  C,HSMU  per  liter  of 


H,  0  layer  (Ct). 

o.  i5o 
0 . 2o3 
0.279 

0 . 3y  8 


Xylene  layer  (C,). 

0.45 
0.67 

I  .  20 
9. .  OO 


(Cj). 

(C|| 

2.9 

3.3 

4.3 

5.3 


Smith,  1921-1922.; 

Milllmols.  CeH,(CH,)NHi  per  liter  pf 


H,0  layer  (C,). 

0.125 
O.  1 85 
o.3oo 


Xylene  layer  (C«). 

i  .3i 

2.10 

3 . 4° 


and  Xylene 


(Cji 
IQ)' 
io.5 
10.9 
1 1 .3 
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c6h7 


Distbibotxon  op  Aniline  B.tkein  Aqueous  Sopium  Oleate 
Solutions  and  Ethyl  Acitatb  at  2 5  • 


t  1  r.h .  1  asea . ) 


nltlal  Cone. 

ora.  CflHsNH2  per  100  gms . 

2 

q.  Na  Oleate 

f  Aqueous 

Acetate 

1 

percent 

layer(l) 

layer  (2) 

0.0 

O.OO182 

O.0561 

30.7 

0.0 

O.OI46 

0.442 

30.2 

0.0* 

O.OI46 

O.481 

33-0 

0.0 

O.O182 

0.550 

30.3 

0.0 

0.157 

4.62 

29.5 

l.S 

0.0242 

0.542 

22.4 

2.95 

0.0320 

0.539 

16.8 

2.95* 

0.0256 

0.399 

15-6 

4.37 

O.O360 

O.436 

12. 1 

5.73 

O.O303 

O.316 

10.5 

8.36 

0.0502 

0.396 

7-9 

*  In  these  cases  NaCl  was  present  to 


Initial  Cone. 
Aq.  Na  oleate 

In  Percent 

Oms .  CgHgNHg  Per  100  F™  • 

/  Aqueous  Acetate 

layer(l)  layer(2) 

2 

1 

IO.83* 

O.0610 

0.422 

6.9 

IO.83’ 

O.0648 

0.439 

6.8 

IO.83 

0.0728 

0.517 

7.1 

IO.83 

0.0752 

O.528 

7.0 

IO.83 

0.534 

3«82 

7.15 

IO.83 

2 .239 

16.90 

7-55 

13*2 

0.0844 

0.501 

5-93 

17.55 

0. 1 106 

0.509 

4.61 

21.5 

0. 1507 

0.620 

4.11 

21.5 

0. 1584 

O.649 

4. 10 

26.7 

0. 1229 

O.469 

3-82 

extent  of  0.5  normal. 


Solubility  of  Aniline  in  Sulphur. 

(Alexejew  —  Ann.  Physik.  Chem.  28,  305,  '86  ) 


Gms.CeHjNH*  per  100  g. 

t  0 

Gms  G1H5NH2  per  too  g 

t  • 

S.  Layer. 

Anilin  Layer. 

S.  Layer. 

Anilin  Layer. 

IOO 

4 

75 

130 

15 

58 

no 

6 

70 

i35 

17  5 

47 

120 

TO 

64 

138  (crit.  temp.) 

23  .. 

Reciprocal  Solubility  of  Aniline  and  Hexane. 

(Keyes  and  Hildebrand.  1917  ) 


t"  of  Complete 

Gms.  Hexane  per  100 

t°  of  Complete 

Gms.  Hexane  per  100 

Miscibility. 

Gms.  Mixture. 

Miscibility. 

Gms.  Mixture. 

26  .  I 

9.6 

59-2 

35-9 

43-9 

14.8 

59-4 

41 .6 

45-9 

16.3 

59-6 

48 

49.9 

20 

57-9 

62.9 

514 

21 

53-9 

73  -i 

56 

27 . 2 

47.2 

80.6 

58.2 

31 

35-6 

88.1 

58.2 

34-6 

16.5 

93-8 

Reciprocal  Solubility  of  Aniline  and  Phenol,  Determined  by  the 

Freezing-Point  Method. 

(Schreinemakers,  1899.) 

Mols.  C,HjNH2 


t°  of  Melting. 

—  6.1 
~  8.9 

—  1 1 . 7  Eutec. 
“  6.5 
+  10. 1 
22 

28.5 


per  100  Mols. 
Mixture. 

IOO 

96 

92. 
90 

80 
70 

60 


Solid  Phase. 

t°  of  Melting. 

—  — -  —'m- -  ——a 

per  100  Mols. 
Mixture. 

Solid  Phase. 

C#HbNHj 

30.4  m.  pt. 

50 

1.1 

«( 

28.6 

40 

C«H»NH,+i.x 

22.3 

30 

<1 

x.i 

14.8  Eutec. 

21 . 2 

i.i+C«HtOH 

a 

18.4 

20 

C,H,OH 

u 

31-4 

IO 

U 

a 

37-3 

4 

(( 

I.I  =  C6H6NH2.C6HsOH. 


Data  for  the  solubility  of  aniline  in  cyclohexane  at  pressures  up  to  too  at 
mospheres  are  given  by  Kohnstamm  and  Timmermans  (1913). 
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C6H7 


Mutual  Solubility  of  Aniline  and  Cyclohexane.  (Buchner  and  Kleyn,  1924.) 

Saturation  temp.  is°.a.  29*. 8.  3i*.2.  3l*.3.  3I'.3.  :to*.:i.  29*.*.  2V'.fi.  23°.B. 

Gms.  CcHr,NH,  per  ion  sms.  sal.  sol...  11.5.  Ip.3  26.8  4°-°  5;. 2  (>4-9  08. 0  7D.0  76. 0 

Later  very  careful  determinations  of  this  system  are  given  by  Schlegel, 

1934. 


Critical  Solution  Temperatures  of  Aniline,  in  Various  Solvents.  (Thiry, 


Solvent. 

Cyclopentane . 

Methyl  cyclopentam 
Ethyl  » 

Propyl  » 

Butyl  v 

Cyclo  liexano 
Methyl  cyclohexane 

Hexane . 

Methyl  3  pentane 

Isohexane . . 

Trlmelhylethylmethanc 


t.  pt. 

-  91.8 

-t4i.o 
-|37.q 
-120.3 
-108.2 
+  6.55 
-'4 7-5 

-  94*65 


b.  pt. 

49.37(49.5) 

7!-9  (72.0) 
io3.o 
i3i-4 
i56.8 

80.77  (80-8) 
100.5  (100.4) 

69.0  (69.0) 

63.2 


Constants  of  the  solvent. 

da. 


—  1 37. 1 

-  98.2 


o.75o5  (0.750) 
0.7628  (0.7533) 
O.7710 
0.7813 
0.7887 

0.7830  (d|0.7967) 
0.7693  (d^0.798) 
0.6780  (0.6638) 
0.6687 


Mol.  wt. 
70  08 

84.1 

98..  I 
112.10 

1 26. 1 5 
84.o36 
q8.i  12 
86  112 


1925.) 

Solubility  results. 

Per  cent 

Critical  cone, 
solution  C6H5NH, 
temp.  at  C.  S.  t. 


16. 8(18®) 
35.2(35) 
39.8 
45.5 

5 1 .  i 


37.5 
3o.o 
35.o 
4o.O 

42.5 
4o.° 


3o.8(3l.0) 

4 •  .0  (4i.o)  40.0 
69. 2  (69.0)  41  0 

69.6 


74.9  (7J-S) 
80. 65 


41.5 

37.5 

40.0 


60.18  (61.7-62.4  )  0.6580(0.658) 

........  . . .....  19.70  0.6538 

The  results  given  in  parentheses  in  the  above  table  are  those  of  Chavanne  and 
Simon,  1919  and  1920.  These  authors  also  give  for  mixtures  containing  aniline 
the  following  additional  critical  solution  temperatures.  Isopentane  (b.  p.  27°-29°, 
d„  =0.6394)  770;  Pentane  (b.  p.  35°.8-36°.3;  d,,  0.6454)  72°:  Isoheptane  (b.  p.  90-91°; 

din  =  0.6842)  72°.  8;  Heptane  (h.  pt.  98°-98°.3;  =  0.6879)  700;  Isooctane 

(bfp.  116°)  74°;  Octane  (b.  p.  125,8°;  d^  =  0.7063)*  72°;  Dimethylcyclopentane 
(b.  p.  9i°-94°)  45°;  Dimethylcyclohexane  (b.  pt.  I2i.2°-I2i.8°;  dj_r,  =0.775)  49°- 
Van  Rysselberge,  gives  4*2°  as  the  C.  S.  T.  of  Aniline  +  Dimethyl  1.2  Cyclopentane. 


Critical  Solution  Temperatures  of  Mixtures  of  Anilinb 
and  Other  Compounds. 


Mixture  of  Aniline  and: 

Cyclohexane 

It 

q  Decane 

If 

Di  i  so  butyl 

2.5  Dimethyl  hexane 

2.2  Dimethyl  pentane 

2.3  " 

2.4 

3-3 

2  Dodecane 

3  Ethyl  pentane 
A  Heptane 


c.s.T. 

30.2(4) 
31.0(3) (7) 

77.5(2) 

77.6(3) 

78.3(5) 

77.2(1) 

68.1(1) 

78. 8( 1) 

71. o( 1) 
83.7(2) 
66.3(1) 
67.3(4) 
69.9(2) 
70.0(1)13) 


Mixture  of  Aniline  and: 


Hexane 


Methyl  cyclo  hexane 

11  H  » 

"  cyclo  pentane 

2,  Methyl  hexane 

3. 

a  Nonane 
a  Octane 
a  Pentane 

2,2,3  Trimethyl  butane 
a  Undecane 


40 

41 


C.s.T. 

65.9(8) 

67.3(4) 

69.0(2) 

70.0(7) 

(4) 

(6) ( 7) 
34.7(3) 

74.1(1 ) 

70.5(1* 

74.4( 2) 
71.8(2) 
71.4(2) 

72. 4( I* 
80.6(2) 


til  Edgar,  Calingaert  and  H-kea ,  lal  Shepard, 

Jr.,  1931;  l3l  "jCk|‘,rximermaas  and  Heanant-Roland,  1932;  161 

‘aMBr^!3^!;  Ol  Dessart,  9,26;  .81  Drncker,  9,23. 
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Reciprocal  Solubility  of  Aniline  and  Hydrocarbons.  (Tizard  and  Marshall,  1921.) 

The  authors  desired  a  method  for  the  determination  of  aromatic  hydrocarbons 
in  certain  mixtures.  For  this  purpose  they  made  a  long  series  of  experiments 
showing  the  effect  of  the  addition  of  various  aromatic  hydrocarbons,  upon  the 
temperature  of  clouding  of  mixtures  of  equal  volumes  of  aniline  and  a  sample  of 
«  petrol  ».,  free  of  aromatic  hydrocarbons.  The  results  are  presented,  for  the  most 
part,  in  the  form  of  curves. 

The  Freezing-points  of  Aniline  Containing  Small  Amounts  of  Impurities. 

(Sanderson  and  Jones,  1920.) 

Mixtures  of  pure  dry  aniline  and  the  several  compounds,  each  carefully  purified 
and  dried,  were  prepared  and  their  freezing-points  determined.  Ihe  table  shows 
the  percentage  by  weight  of  aniline  in  the  mixture  and  the  corresponding  freezing- 


point. 

Wl. 

per  cent 
of 

Aniline. 

Freezing-point  of  the 

dry-  binary 

mixture  of 

aniline  with 

®  llen/.cno. 

Phenyl 

hydroxyl 

amine. 

Nitroso 

benzene. 

f>  Amino 
phenol. 

Nitro 

benzene. 

0  Tolul- 
•  dine. 

i)  Tolui- 
iline. 

in  Phenyl- 
ene 

diamine. 

Xylidlne. 

lot) 

— 6.00 

— 6.00 

— 6.00 

— 6.00 

— 6.00 

—  6.00 

— 6.00 

— 6.00 

—  6.00. 

(19 

-7.18 

-6.I7 

—6.58 

—6.58 

—6.53 

—  6.60 

—  6.65 

—  6.60 

— 7-00 

98 

— 8.00 

—6.94 

—7.16 

—  7.16 

— 7.03 

-  7.18 

— 7.25 

-7.18 

—  7.70 

97 

—8.70 

—7.41 

-7-74 

—  /  •  7 4 

— 7-5o 

—  7.75 

—7.85 

—7.75 

— 9. OO 

96 

— 9-3o 

- 

- 

- 

—7-97 

—  8.33 

—8.45 

- 

- 

95 

- 

- 

- 

—8.43 

—  8.95 

—9.05 

- 

94 

- 

—8.85 

—  9.53 

—9.63 

- 

- 

98 

- 

- 

- 

- 

—9-27 

— 10. 1 1 

- 

- 

- 

Freezing-point  data  are  given  for  mixtures  of  Aniline  and: 


Acetanilide! 15) 

Acetic  acid(8) ( 12) ( 14) 

Acetone! 16) ( 17) 

Amino  phenol! 3) 

Allyl  mustard  oil(2il(22) 

Allyl  phenyl  thio  urea  ( 15) 

Benzene! 2) (9 ) 

Benzoic  acid(8)t23)  _ _ 

Carbon  tetra  chloride! 16) ( i7)Ethyl  ether! 17) 
Chloroform ( 25 )  Guaiacol(i3) 

Chloro  phenol(26)  Hydroquinone! 28) 

Chloro  nitro  benzenes (27) 128) Iso  pentane<32) 
Cresols(29» (30)  Mercuric  acetate! 11) 

Crotonic  acid  nitrile! 10)  Naphthols(s) 
Cyclohexane!  1)  (9 )  Nitro  benzene^)  (  31) 


Dibrom  ethane! 17)  Nitro  phenols! 28) 

Diethyl  aniline! 19) (20)  Nitroso  benzene<3i) 
Dinitro  benzenes(28) (31 INitroso  dimethyl 
Dinitro  phenol! 29)  aniline(3i) 

Dinitro  toluenes! 6 M 29)  Nitro  toluene(3i) 

Ethyl  acetate! 18)  Phenol! 1) 

Ethyl  aniline! 20)  Pyrocatechol(29) 

Ethylene  bromide! 16) l 17 IPyrogallol ! 7 ) 

Resorcinol (28) 
Toluene! 16) ( 17) 
Toluidine(9) 

Trinitro  benzene  (31) 
Trinitro  toluene<29) 
Triphenyl  methaneU) 
Vinyl  acetic  nitrile 


Hohl  S  Li9?’’  2  K^!mfnD  aDd  Borjanovics-  I9i6;  (3)  Kremann  and 

an5  Zaiodskv  f  ^  Zaw0dsky’  WU  (5)  Kremann,  Lupfer 

and  Zechner^' iqi8^'  (8M(r!»m '  H°nAg^ber^  and  Mauermann,  1923;  (7)  Kremann 
I,  ,  l’  9  8’  8  Kremann-  Weber  and  Zechner,  1925:  (9)  Linard  10,0 

3  Pusch  n'^d1?331  ‘“’/T11  C°CCOni-  .»»  0 ' Connor^ *  1921^ * 

Q*3!  vf.  d  Vaic’  1926 •  (l9>  Puschin  and  Rikovski  10^2-  iKi  9  ’ 

WroczynskiDand9r°;  U6’  Timmerma;s’  ^38;  (17)  Timmermans ,  1930 ;( 18 ) 
Km  10  ■  ye!  Yamamura’  1926;  (20)  Yaginuma  and 

1916-  <  ’  )rv  Kurnakof  and  Kviot,  1913;  (22)  Kurnakov  and  Solover 
a  \  5  °V’  1913;  (25)  Tsakalatos  and  Guye,  i910-  (26)  Braml^v 

1906;'  ( 30)  Philip" 3^’ K^emmann  ^  Rodinis>  l9o6>  <29>  Kremani, 
m3.  P’  19°3>  ,3l)  Kremann’  1904!  (32)  Campetti  and  del  Grosso, 


CgH? 
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ANILINE  HYDROCHLORIDE  C«H,NH,.HC1. 

IOOCC  H20  dissolve  17.8  gms.  of  the  salt  at  15°.  (Niementowski  and  Roszkowski,  1897.) 

IOO  gms.  HiO  dissolve  107.1  gms.  of  the  salt  at  250.  (Peddle  and  Turner,  1913.) 

100  gms.  satt  solution  in  water  contain  52.1  gms.  s IN H2 •  a ^  2  5  -0 

100  etns.  sat.  solution  in  aniline  contain  8.89  gms.  CeHsNrhi.HLl  at  25  . 

°  (Sidgwick,  Pickford  and  Wilsden,  1911.) 

Distribution  of  Aniline  Hydrochloride  between  Water  and  Aniline  at  250 

^  1  *  1.  — —  A  M'ilrrlan  T  f\ T  T  1 


C„. 

0.006 
O  020 
O.O43 
O.086 
O.I46 


Caq./Cnn. 

19.30 

IO 

6.98 
4-65 
3  42 


C  aq. 

Can 

Caq.  /Can. 

Caq. 

Can.  Caq. /Can. 

0.6 

0.219 

2.74 

I 

O . 804  I . 24 

0.7 

0.327 

2.14 

I .  I 

I .005  I 

0.8 

0.471 

I  .70 

1.2 

1.228  O.98 

0.9 

O.63I 

i-43 

1*3 

I. 412  0.92 

c„.  =  grns.  salt  per  ioo  gms.  ani- 


O.  II 
0.2 
0-3 
0.4 
o-5 

C*.  =  gms.  salt  per  ioo  gms.  aq.  layer, 
line  layer. 

Freezing-point  data  for  mature.  of  C0HSNH,.HC1  + AsBr,  are  given  by  Pusehin 
and  Lowy,  19116. 

ANILINE  OXALATE  C8H6NHg . ICOOH > 2 . 

■  T1It  Oialat*  and  of  Ethyl  Anilink  Oialatr 

SOLVZITol  Salim  *mS  S.raraT.rv  » 

Watir  and  in  Aqdroos  Alcohol. 

(Desvergnes,  1930.) 


Solvent 


Water 

II 

II 


0 

16.5 
50.0 

0 

20.5 
50.0 

0 

18.5 


'Aniline 

oxalate 

0.748 

1.542 

3*01 

0.430 

0.748 

2.93 

0.201 

0.513 


Gtos .  per  100  gag-  solvent  - 1 

Ethyl  aniline  Dimethyl  aniline 
Oxalate  Oxalate 


4.4  39 
6  •  882 

7.736 

16.716 

103*47 

2.591 

3*959 


2.706 

14.214 

49*23 

7*317 

14*111 

59*39 

1.738 

2.131 


Aq.  50  wt.  %  CgHgOH 

11  "  " 

Aq.  9S7wt-  %  CeH50H 

11  »  " 

aniline  sulfate  c6h6nh2.h2so4. 

100  cc  H20  dissolve  6.6  gms.  C«H6NH2.H2S04  a^e5m;ntowslti  and  Roszkowski,  1897.) 
ANILINE  HELIANTHATE  C.H.NH!.CuH„N,S03;»Iso  MethyUndDinte- 

thyl  Aniline  BeKanthates.  Helianthatealio"-l5“|S«»k..dD.to, 

iooocc.  H*0  dissolve  0.26  |in.  .  .  *. 

,OOOC°-  I  070  gm.  Dimethyl  »  “ 

aniline  |D™“’ ,9,!' 

00  cc.  llsO  dissolve  about  «•»  g' 

Methy,  PYRIDINES  fPicolinesI  W  ^  ^ ?  picoline)  and 

Data  for  the  recipr^al  fO  nb.1.^  0^0,  and  water  metlnd  pynd.nej  ^y 

>>V  «JJ  ****'• 
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PHENOLS 

Amino  PHENOLS  o,  m  and  p  C6H*.OH.NH2. 

Solubility  of  Each  Separately  in  Water  and  in  Benzene. 

(  Sidgwick  and  Callow,  1924.) 

The  determinations  were  made  by  the  sealed  tube  method.  In  the  case  of 
meta  amino  phenol  it  was  difficult  to  avoid  supersaturation.  .  By  proper  care  the 
two-liquid  curve  (L)  lying  some  6o°  below  the  stable  solid  curve  (S)  and  even  the 
meta  stable  ice  curve  in  dilute  solution,  could  be  determined. 


Results  for  the  Solubility  in  Water  : 


Ortho 

Amino  Phenol. 

Meta  Amino  Phenol. 

Wt.  per  cent 

Wt.  per  cent 

t". 

C6Ht.OH.NIl,  (0). 

t”  (S'. 

t”  tU.  C.H 

j.OH.NH,  (/«) 

0.0. 

1.7 

c 

0 

Cl 

.... 

2/6 

80.8.. 

3 . 02 

32.6 . 

....  “ 

3.69 

88.0. 

..  4.04 

47-9* • 

.... 

8.0 

100.2. . 

7.10 

53.0.. 

.... 

10.69 

1 07 . 1 . . 

..  9.98 

60.4. . 

....  -7  L* 

18.  i3 

116.7.. 

..  17.93 

—  4 . 2  L 

*  lice ) 

18.  i3 

120.9. . 

. .  25 . 08 

—  . 

_  —  4-6  L* 

20.16 

123.8. . 

..  31.96 

-  . . 

25.47 

126.2.. 

. .  40 . o3 

66.4. • 

....  -+-0.3  L* 

3o .  62 

128.6. . 

50.17 

68.9. • 

....  +1.3  1/ 

40.18 

131.7. . 

..  59.73 

70.2 . 

-  41.9L* 

46.93 

1 35 . 8 . . 

..  69.61 

71.5.. 

52 . 67 

i43.o. . 

..  80.46 

73.2. . 

59.27 

i55.6.. 

..  90.48 

77.2. . 

68.87 

177.0.. 

..  100.0 

85.2. . 
96.0. . 
1 22 . 1 . . 

-  -  88.84 

Para  Amino  Phenol 


—  4.0  tr.  pt. 


21.5 


Orlho  Amino  Phenol. 


-1-1.9  crit.  sqI.  pt.  - 
Results  for  the  Solubility  in  Benzene 

Mela  Amino  Phenol. 


t“. 

114.9. 

1 32 . 2 . 

141.8. 

146.8. 

*49-7  - 
1 5 1 .5. 
r53.6. 
155.7. 

1 58. 4 . 

161 .5. 

1 65 . 2 , 
1 68 . 2 


Wt.  ppr  cent 
C,H,.OH.NH,  ( u ). 

3.87 
9.02 
16.  I 

23.2 

29.3 

34.  1 

41.3 

49-3 

59.7 

69.8 


•  •  •  OU  . 

87.fi 

x77  *° .  100.0 


Wt.  per  cent 

t°-  C6n,.OH.NH,  (ml. 

96.5 .  4.87 

105.9(100.8  L*).  10.4 

1 1 4 •  3  L .  20.3 

121.2  L .  3,  .3 

1 22 . 1  L . 

122.3  L  (crit.  t.) . 

122. 1  L . . 

121 .9  I. . 

119.3  1 . 

I  u .  2  L ..... . 

no  8  (io5.8  L*). 

1 1 1  •  4  (  96.9  L*). 

II2.fi . 

I I  fi .  4 . 

1 10.6  (tr.  pt.). .  . 

1 10.6  (tr.  pt.). . . 


37.7 
4o.o 

46.i 

5°.  9 
5q.  o 
68.9 
72.5 

76.4 
82 .  fi 

91 .8 

16.5 
69.4 


Wt.  per  cent 

t°. 

C0II,.OH.NH,(/>) 

0.0 

.  .  .  .  I  •  I 

5tj.. 

. . . .  3.01 

77*  • 

86.7 

—  10  09 

96.6 

. . . .  19.53 

102.0 

.  33.42 

103.7 

. ...  40.34 

io6.5 

50.79 

1 10. 1 

—  59.95 

116.5 

—  69.95 

128.0 

. ...  79.93 

i45.8 

89.48 

186.0 

...  100.0 

L  indicates  that  a  second 

liquid 

phase  separates. 

indicates  metastable  points. 

ENE  : 

Para 

Amino  Phenol. 

Wt.  per  cent 

t". 

CtII,  .OII.NHj  ( p)’ 

103  .... 

124.... 

i3o. . .  . 

1 35 .... 

20 . 4 

1 38 . 5 . , 

•43.... 

1 15 ... . 

.  .  5 1 . 0 

i-49  -  •  •  • 

154. . . . 

18G. . . . 

c6h7o, 

AMINO  PHENOLS 
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Freezing-point  data  are  given  for  mixtures  of_o,  m  and  p  Amino  phenols 
by  Hrynakowski  and  Szmyt,  1936.  Results  are  given  for  mixtures  of  amino 
phenols  and  each  of  the  following  compounds. 


Aniline  (Kremann  and  Hohl,  1920.) 

Anthracene  (Bernoulli  and  Lotta,  1933.) 

Antipyrine  (Pfeiffer  and  Seydel,  1928b.) 

Cineole  (Bellucci  and  Grassi,  1913. ) 

Dinitro  benzenes  (Kremann,  Lupfer  and  Zawodsky,  1920.) 
Hydroquinone  (Kremann  and  Lupfer,  1920.) 

Naphthalene  (Bernoulli  and  Lotta,  1933*1 
Naphthols  (Kremann,  Lupfer  and  Zawodsky,  1920.) 
Naphthylamines  (Kremann  and  Hohl,  1920.) 

Nitro  phenols  (Kremann,  Lupfer  and  Zawodsky,  1920.; 
Phenanthrene  (Bernoulli  and  Lotta,  1933.) 

Phenol  (Kremann,  Lupfer  and  Zawodsky,  1920.) 

Phenylene  diamine  (Kremann  and  Hohl,  1920.) 

Pyramidon  (Pfeiffer  and  Seydel,  1928b.) 

Pyrocatechol  (Kremann,  Lupfer  and  Zawodsky,  1920.) 
Pyrogallol  ( 

Resorcinol 

Sarcosine  anhydride  (Pfeiffer  and  Seydel,  1928.) 
Toluidine  (Kremann  and  Hohl,  1920.) 

ANILINE  SULFONIC  ACIDS,  o  and  m  C6 H4(NH2). S03 H. 


IN  Water.  (Philip  and  Colborne,  1924.) 


Solubility  of  Each 
Results  fm 

Aniline  Ortho  Sulfonic  Acid. 

Gms. 

o  C6H,(NH,)SO,II 
per 


t*. 

100  gms.  sat. 

sot.  Solid  Phase. 

O.O. 

..  O.794 

oC6H4(N  H2)S0jH.H20 

8.25. 

i .  1 3o 

)) 

12.3.. 

..  i.3o5 

)) 

i5.55. 

1.465 

0  C6H4(NH*)S(HH 

16.75. 

..  1.52 

» 

25.0. 

..  1.93 

)) 

4i.3. 

3.oi 

)) 

55  0. 

..  4.29 

» 

70  0. 

..  6.36 

)) 

85.o. 

..  8.98 

)) 

Results  for  Aniline  Meta  Sulfonic  Acid 
(  Melanilic  Acid). 


Gms. 

m  C0II.(MI,)SOjH 

t". 

put 

100  gms.  sat. 

sol.  Solid  Phase. 

0.0. . 

..  0.790 

m  C6Ht(NHs)«SO,H 

7.75. 

1.022 

» 

16.7.5. 

..  1.32 

)) 

24.95. 

...  1.635 

)) 

4o.o.. 

..  2.391 

)) 

55.0.. 

..  3.42 

» 

70.0. 

...  4-7° 

» 

85.o. . 

...  6.5o 

» 

0.0 . . 

107 

2C8H;(NH2)S03H.3Ht0 

8.35 

i. 61 

»  (unstable) 

1 5.55 

...  2.64 

» 

16.8. . 

...  2.37 

)) 

Considerable  difficulty  was  experienced  in  preventing  supersaturation  of  the 
anhydrous  meta  aniline  sulfonic  acid. 


Solubility  of  Amino  Bbnzenb  Sulfonic  Acids  in  Water 

(Vaubel,  1895.) 


Acid 


Formula 


Oms.  acid  per  100  gms.  sat.  sol. 


Ortho  Aniline  Sulfonic 


Meta 

Para 


II 


acid 

II 


7 

7 

6 


H 


it 


ii 


i  .06 

1.276 

0.592 
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SULFANILIC  ACID  p  NH2.C6  H4 S03  H.  H2  O. 

Solubility  in  Water. 

(Philip,  1913;  results  for  60°  and  over  by  Dolinski,  1905.) 


Gms.  NH,.- 

t°. 

qh4.so3h 

per  100  Gms. 

Solid  Phase. 

Sat.  Sol. 

0 

O.444 

NH2-QIh.SO3H.2H2O 

7.2 

0.622 

<« 

133 

00 

6 

M 

18.9 

1-093 

M 

18.0 

I-I37 

NH2.QH4.SO3H.H2O 

251 

1-384 

<1 

31  • 1 

1 . 662 

a 

37-2 

2.004 

« 

t°. 

Gms.  NH2.- 

qh4.so3h 

Solid  Phase. 

44 

per  100  Gms 
Sat.  Sol.  ' 

2-44 

NH2.QH4.SO3H.H2O 

44 

2.36 

NHj.QH4.SO3H 

47-5 

2.52 

<« 

54-5 

2.85 

tt 

60 

3.OI 

II 

70 

3-65 

U 

80 

4-32 

II 

100 

6.  26 

II 

Solubility  of  Sulfanilic  Acid  in  Water.  (Philip  and  Colborne,  1924.) 

Gms.  NH,.C,H  SOa!t 


t°-  per  100  gms.  sat.  sol.  Solid  Phase. 

69-9 .  3.74  nh2.c6h4so3.h 

85.o .  4.74  » 


Data  for  the  solubility  of  trimethyl  sulfanilic  acid  in  water  and  in  aqueous 
solutions  of  acetic  and  hydrochloric  acids  are  given  by  Katayama  and  Yamada,  1920. 


Solubility  of  p  Amino  Benzene  Sulfonic  Acid  in  Aqubous 
Solutions  of  Barium  Nitrate  at  20°. 

(Yajnlk,  Jain  and  Nath,  1925.) 

The  results  are  given  only  in  the  form  of  a  curve  from  which  the  fol¬ 
lowing  approximate  values  have  been  taken. 


Gm.  Mol.  Ba(N03)g 
per  liter  aq.  solvent 

0.0000 

0.00005 

0.0001 

O.OOO4 


Gms.  NH2C6H4S03H 
per  100  gms.  solvent 

1 .00 
1 .08 
l.l6 
1.32 


Orn.  Mol.  Ba(N03)g 
per  liter  aq.  solvent 

0.0008 

0.0016 

0.0024 

O.OO32 


The  authors'  results  for  the  solubility 
1«45  gm.  at  30°  and  1.95  gm.  at  40°, 


in  water  are 


1.0 


Ctas.  NHgC6H4S0sH 
per  100  gms.  solvent 

1.40 

1.51 

1.56 

1-59 

gm.  at'  200, 


Data  showing  the  effect  of  increasing  amounts  of  sever 

0f  Wa"r  a  revive 


gum  arabic  sols, 
by  Brintzinger 


100  gms.  sat.  solution  of  Sulfani 
gms.  NHg.C0H4SO3H(?.H  0)  at  (?)t°. 


lie  acid  in  liquid  ammoni 
( DeCarli ,  1927.) 


a  contain 


28, 


^6H8 


424 


PHENYL  HYDRAZINE  C6H6NH.NH2. 

Reciprocal  Solubility  of  Phenylhydrazine  and  Water,  Determined 
by  the  Freezing-point  Method.  (Bianksma,  1910.) 

_Gms. 

Solid  Phase. 


Gms. 

Gms. 

t*. 

C,H*NH.NH, 
Dcr  100  Gms. 

Solid  Phase. 

f 

C,H6NH.NH, 
per  100  Gms. 

Sat.  Sol. 

Sat.  Sol. 

0 

O  Ice 

19. 

8 

60 .  I  C,1 

— 

0. 

3 

2.2 

«< 

20. 

4 

64 . 2 

— 

0. 

6 

3-9 

it 

21  . 

8 

75 

— 

0. 

7 

4.6 

“  +C,H,NH.NH,.lH,0 

23 

79.2 

+ 

I 

4-7 

C,H,NH.NH,4H40 

24. 

.  2 

83-7 

j 

6 

it 

26 

.  1 

91 

II 

.6 

7 

it 

26 

.  2 

92 -3. 

15 

8 

«« 

25 

•7 

93-7 

16 

.8 

9.6 

it 

23 

.2 

97.2 

19 

.6 

10.9 

it 

17 

98.8 

l6 

.6 

99 

t°  of 

Separation. 

19.8 

34 

45 

49-4 
52  4 
54 

54-4 


Gms.  CjHjNH.NHj 
per  100  Gms. 
Mixture. 

II  .6 

13.8 

l6,5 

18.7 

21 .9 
2^.2 
28.3 


t°  of 
Separation. 

5°.6 

50 

46 

44.2 

39-<> 

24 

19.8 


Gms.  C,HSNH.NH, 
per  1 00  Gms. 
Mixture. 

48. 

51 


+C,H»NH.NH, 

i9.6m.pt.  IOO  CeHi.NH.NH, 

Between  the  concentrations  10.9  and  60.1,  two  liquid  layers  are  formed. 

The  temperatures  of  separation  into  two  liquid  layers  of  mixtures  containing 

from  10.9  to  60  per  cent  CsHsNH.NHj,  are: 

.  Gms.  CeHeNH.NK, 

*  °:  per  100  Gms. 

Separation.  Mixture. 

54.6  29.7 

55  j  31 .4 

55.2  crit.  t.  33-6 

55-2  36.9 

55  39-3 

54  4i-7 

52.6  46 

Additional  date  to  concentrations  of  C6H5NH.NH2  above  60  per  cent,  are  given 
by  Oddo  (1913)* 

Freezing-point  data  are  ^^PuschiiTand  Rikovsky,  1932a.) 

Phenol  (Cuisa  and  Bernardi,  1910.) 


53 

54 

56 

59 

60 


.9 

.2 

•5 

7 

7 

5 

1 


phenvlenx  famines  ,9„ 

IOO  cc.  sat.  solution  contain  23  8  gms.  *£$$$$*  d!o  of  sat.  sol.  =  1.0038. 

100  -  —  AT5: 


Results  for  0  Phenylene  Diamme. 

Gms.  o  C,H<(NH,)2per^  RatioC™£_^. 

- - -  ,t  cone.  H,u 

socc.  C,H,.  IOOOCC.HA  s 

o  0273  0.9818  0.556 

0.2040  7-5470  0541 


:n,  iyo<w  ,  . 

Results  for  m  Phenylene  Diamme. 

Gms.  mQH,(NH,),per_  Rati()Conc_gH.. 

it  cone,  njv 

1000  cc.  n2w. 

0.182 


50  cc.  C(H«. 
O.0828 

o . 0463 


9 .088 

5.26° 


O.I76 


425 


C6H8 


PHENYLENE  DIAMINES  o,  m  and  p  C*H*(NI1j)j. 

Solubility  of  Each  Separately  in  Water.  (  Sidgwick  and  Neill,  1923. ) 

The  determinations  were  made  by  the  synthetic  metrfl°d.  {  enantio- 

m  nhenvlene  diamine  was  found  to  be  dimorphic.  The  two  forms  are  enan 
tro^i?  with  a  transition  point  at  36o.  The  a  form  (stable  above  36<>)  consists  of 
brown  needles,  the  (3  form  (stable  below  36°)  of  mauve  plates 


Results  for  the 
Orthocompound. 


Results  for  the  two 
forms  of  the  Meta  compound. 

[3  Form 


Results  for  the 
Para  compound. 


a  Form 


Gms. 

Gms. 

Gms. 

C.H.tNH.I.Im) 

C,!I,|01I,),  (vn) 

per  100  gms. 

per  100  gms. 

per  i  00  gms. 

t°. 

sat.  sol. 

t°- 

sal.  sol. 

t* 

sal.  sol. 

35.i.. 

4-o5 

0.3 . 

8.71 

0.3... 

3.27 

45.8. . 

5.85 

4.6. 

12.64 

l4-3.  .  . 

9.22 

56.3.. 

11.86 

9.3. 

.  .  17.16 

18.3... 

12.64 

6i.3.. 

18.72 

11.7. 

.  .  21.21 

22.0.  .  . 

17.  l6 

62.8.. 

23.43 

16. 1 . 

32.83 

24.1 .  .  . 

21 .21 

64-2. . 

.  3 1 . 55 

18.7. 

49-83 

26.3  .  .  . 

32.83 

66.  i . . 

.  46.8i 

20.8. 

61.94 

27.I  . . . 

40.62 

67.7 . . 

.  62.53 

22.7 . 

69.63 

27.9.  .  . 

49-83 

71.3. . 

-  74-74 

26.0. 

75.52 

29.O  .  .  . 

56.5i 

80.8. . 

.  88,36 

32.6. 

..  83.83 

29. 1  .  .  . 

61  -94 

88.1.. 

.  93.83 

43.5. 

92.32 

30.2.  .  . 

69.63 

917- • 

.  96.15 

53.6. 

96.81 

3 1 .5 . . . 

75.52 

95.5. . 

•  97-72 

57.6. 

..  98.40 

32.8... 

79.15 

io3.8. . 

.  100.00 

62.8 

..  100.0 

34.4... 

83.83 

Solubility 

OF  O, 

m  and  p  Phenylene 

Diamines 

(  Sidgwick  and 

Neill,  1923.  ) 

Results  for  the 

Results  fo 

r  the 

Orthocompound. 

Meta  compound. 

Gms. 

Gms. 

Gqis. 

C.IhiNH.Mo) 

C„H,tMl,),(m) 

per  100  gms. 

per  100  gms. 

per  100  gms. 

t*. 

sat.  sol. 

t‘- 

sat.  sol.  t‘ 

sat.  sol. 

t*. 

3.6. 

23.7. 

37.8. 

49-9- 

59.2. 

64-6. 

69.2. 

75.5. 

80.3 . 

88.5. 

95-9- 

107.0. 

125.1 

139.7. 


Gnrs. 

per  100  gms. 
sal.  sol. 

1  .08 
3.70 
9. 85 
18.70 
27 . 22 
34-43 
41.75 

5 1 . 80 
59 . 02 
7o.o3 
78.10 
86.63 
95.04 
100.00 


Results  for  the 
Para  compound. 

Gms. 

C6Ht(NIIj),  (p) 
per  100  gms, 


22.2. 

36.o. 

58./,. 

72.1. 

76-9- 

80.0. 

82.5. 

85.6. 

91. 1. 
96.8. 

100. 1. 
io3.8. 


3. 1 3 
9-35 
21.06 
3i.43 
40.95 

49-47 

62.05 

77-94 

90.04 

95.12 

100.00 


19.0.. . 

34.1..  . 

46.8.. . 

50.7. .  . 

59.8.. . 
69.0. . . 
69.0  crlt. 

68.8..  . 

66.5.. . 

64.2. .  . 
60.0. . . 


1 .02 

2.84 

7.43 

9-75 

19.36  L 

39.04  L 

50.91  L 
61.60  L 

65.91  L 
71.04  L 


58.8. . 

55.5.. 
54.7-  • 
53.8ir.p 
53.9-. 

54.1. . 

54.2. . 
54.7.  . 

56.3. . 

57.2. . 

62.8 . . 


72.1/,  L 
74-56  L 

74.84  L 

75.0  L-t-S. 

75.33 

76.84 
78.57 
79-3 1 

85.85 
88.64 
100.00 


L  indicates  two  liquid  layers  ;  S  indicates  solid  phenyl 


t”. 

5g.I  . 

79-9- 
98-5. 

1 10.6. 

1 12.9. 

1 13.9. 

1  15.2. 

1 17.1 . 
124.0. 
i35.5. 

139.7. 
ene  diamine. 


sal.  sol. 
1.20 
3.25 
9-67 
20.14 
33.3i 
4i.o4 
49.10 
59.12 
77.86 
94.75 
100.00 


One  liter  of  sat.  solution  of  p  phenylene  diamine  in  water  contains  47-23  gms. 
tA ™2)2  ^Lat  25°‘  The  corresponding  figures  for  aq.  0.2  n  salt  solutions  are  ■ 

3;  KC1,  46.85;  K2S04,  43.21  ;  Li  Cl,  48.32;  NaCl,  47.23 

(  Kruyt  and  Robinson,  192<i. 


KI,  5 1 . 68  ;  KBr,  49-68 


PHENYLENE  DIAMINES 


Freezing-point  data  are  given  for  mixtures  of  Phenylene  Diamines  and: 


Acetic  acid( 15)1 19) 
Amino  phenols!?) 
Antipyrine! 18) 
Anthracene(a) 

Benzo  hydrol(4) 

Benzoic  acid(is) (21) (24 
Butyric  acid! 15) 
Cinnamic  acid(i5)l2i) 
Dinitro  benzene! 14) ( 19 ) 
Dinitro  phenol! 17 )( 19) 
Dinitro  toluene(i4) 
Dioxy  naphthalene  ( 1 1) 


Diphenyl  methane(6) 
Erythritols(20) 
Guaicol (3) 

Hydro  quinoneli4> 
Menthol ( 21 ) 
)Naphthalene(2) 
Nitroso  dimethyl  an 
Naphthols  (14) 
Phenanthrene(2) 
Phenol l 12) 

Phenylene  diamines! 
Phloro  glucinol(5) 


Pyrocatechol! 5) ( 14) 
Pyrogallol! 16) 1 1)  (5) 
Resorcinol ( 14) 

Salicylic  acid! 15) 

Salol (21 ) 

Sarcosine  anhydridel 22) 
ilineSuccinic  acid! 15) 
(25)Trinitro  benzene(8) 

Trinit'ro  toluene (8) 

Thymol ( 21 ) 

21 )  Triphenyl  carbinol ( 10 ) 

Triphenyl  methane(9) ( 13) ( 23 ) 


(1)  Beets,  1937;  (2)  Bernoulli  and  Lotter,  1933;  (3)  Dezelic,  1932; 

(4)  Kremann  and  Drazil,  1924;  ( 5 )  Naegeli  and  Kaltman,  1933;  (6)  Kremann 
and  Fritsch,  1920;  (7>  Kremann  and  Hohl,  1920;  (8)  Kremann  and  Mauermann, 
1922;  (9)  Kremann,  Mauermann,  Muller  and  Rosier,  1923;  (10)  Kremann,  Hohl 
and  Miiller  II,  1921;  (11)  Kremann,  Hemmelmayr  and  Riemer,  1922;  (12) 
Kremann  and  Petritschek,  1917;  ( 1 3 >  Kremann,  Odelga  and  Zawodsky,  1921; 
(14)  Kremann  and  Strohschr.eider ,  1918:  (15)  Kremann,  Weber  and  Zechner, 
1925;  (16)  Kremann  and  Zechner,  1918 1  (17)  Kremann  and  Zawodsky,  1921; 

(18)  Pfeiffer  and  Angern,  1926;  (19)  Puschin  and  Rikovski ,1930; 1932  a  ;  (20) 
Puschin  and  Dezelic,  1932:  (21)  Puschin  arid  Dezelic,  1938;  (22)  Pfeiffer, 
Angern  and  Wang,  1927;  (23)  Rheinboldt  and  Kirscheisen,  1926;  (24)  Puschin 
and  Wilowitsch ,  1925;  1 25 >  Kremann  and  Wlk,  1919- 


METHYL  BARBITAL  (Methyl  Veronal)  N HCON HCOC ( CH^ )  gCQ. 


Freezing-point  data  for  mixtures  of  methyl  barbital  and  pyramidon  and 
for  methyl  barbital  and  sarcosine  anhydride  are  given  by  Pfeiffer  and 

Seydel,  1928. 


FUMARIC  ACID  DIMETHYL  ESTER 
MALEIC  ACID  DIMETHYL  ESTER 


CCHCOOCH  )  2. 
( :  CHCOOCH  3)  2- 


100  gms.  ligroine  dissolve  0.018  gm. 
ester  at  -39°* 

100  gms.  ligroine  dissolve  0.031  Sm- 
at  -390 . 


trans  fumaric  acid  di  methyl 

cis  maleic  acid  di  methyl  ester 
(Wasserman,  1930.) 


Freezing-point  data  are  given 


for  mixtures  of: 


Fumaric  acid  Dimethyl  Ester  + 

..  m  "  "  + 

Maleic  "  "  "  t 

Fumaric  acid  Ethyl  Ester 

w  1  .  H  »  + 


Dimethyl  Succinate 
Diphenyl  Butadien 
Dimethyl  Succinate 
Ethyl  Succinate 

.1  » 

"  Formate 
Methyl 


(Viseur,  1926.) 

( Kuhn  and  Wagner-Jauregg , 
(Viseur,  1926.)  (1929.* 


dium  TRICARBALLATES. 


Solvent 

60  voi.%  c2h5oh 
67  " 

58  " 


23-25 

M 


Compound 


Oms.  compound 
per  lOOcc  solvent 


( CHj, )  PCH  ( COOH )  o  ( COONa ) 

(CHp) pCH(COOH) (C00Na)2 
(CH2)2CH(C00Na)3 


6.23 

5.18 

3.21 


(McDermott , 


1940. 

Il 

•l 
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c6h8o7 


CITRIC  ACID  (CH2)sCOH(COOH)3.HsO. 

SOL-UDILITV  OF  ClTRIC  AciD  IN  WATER,  DETERMINED  BY  THE  FrEEZINC-PoINT 

Method.  (Kremann  and  Eitef,  1923. F 


t*  of 

crystallization. 

Gms. 

(Cn,),C0ll|C00H), 
per  100  gms. 
sat.  sol. 

Solid  Phase. 

t*  of 

crlsialllzatlon. 

Gms. 

(CH,),coincoon), 
per  100  gms. 
sat.  sol. 

—  O.Q.  .  . 

7-9^ 

Ice 

1  i.3o  . . . . 

..  45.71  Ice 

—  I.67.. 

12A9 

» 

—  1  1.8  (Enlecli 

46.47  »-*- 

—  I.60.. 

1 3.8 1 

» 

—  1 2.63 .... 

.  47.35 

—  2.40.  . 

i8.53 

» 

— 12.81  .... 

.  48.14 

—  3.00.. 

21.37 

») 

— 10.20 .... 

—  3.78.. 

25.46 

)» 

8.5..... 

.  49  93 

—  4 -87. . 

29.26 

» 

—  3.0 . 

54.30 

5.4o. . 

32.o5 

» 

-4-  1.6 . 

.  56. 3i 

■—  6.3. . . 

3, '.93 

l> 

1.2 . 

.  56.56 

—  7.91. . 

38.54 

)/ 

0.0 ..... 

.  56.77 

8.00. . 

39.89 

>1 

10.8 . 

8.73.. 

4 1.  >0 

)> 

10.0 . 

.  59.3o 

— io.45. • 

43.83 

» 

1 5.o . 

.  59 . 06 

Solid  Phase. 


Ice  (unstable) 

» 

:n,i,C0H(C00ro,.rrJ< 

» 

» 

» 

» 

» 

» 

» 

» 


o 

S 

10 

15 

20 

25 

30 


Solubility  of  Citric  Acid  in  Water,  Determined  by  Titration 
of  the  Saturated  Solutions. 

(Dalman,  1937a.) 


Oma.  CgH^Q^  per 
100  gms.  3a t.  sol • 

48.956(48.72) 

51.571(51.21) 
54.187(54.68) 
56.802(60.34) 
59.418 
62.033 
64.658 


Solid 

Phase 


c„h7o,.hso 


One.  C6Hj07  per  Solid 

100  gms.  sat.  sol.  Phase 


+  w7 


35.8tr.pt. 

40 

50 

60 

70 

80 

90 

100 


67.222 
68.320 
70.936 
73.552 
76. 168 
78.784 
81 .400 
84.017 


C«"707 


35.8lr.pt67.683 

The  results  in  parentheses  are  by  Guttmann  and  Klewa,  1927. 


Solubility  of  Citric  Acid  at  25°  in  Aqueous  Solutions  of 


Phosphorus  Acid(H,PO,> 

(Red  fie  Id  and 

King.  1936.) 

Normality  of 

Normality  of 

AQ.  H3PO3 

dissolved  CqHqO. 

0.0 

12.6l 

6.18 

11.42 

11.64 

9.13 

15.21 

8.07 

21.01 

6.15 

25.6l 

5. 12 

30.77 

3.70 

37.38 

2.66 

41-42 

2.22 

Phosphoric  Acid(H3P04) 

(Walton  and  Kepfer.  1930.) 


Normality  or 

Normality 

Aq.  H3P04 

dissolved  Cfl 
0 

0.0 

12.54 

5.32 

9.88 

13.02 

6.61 

16.61 

5.23 

23.44 

2.89 

33.14 

1. 20 

34.92 

1.02 

36.  10 

O.96 

39.70 

O.92 

h 


Equivalent  Normality. 

II  Cl.  0,11,0,. 

9.635  3.46 

io.36  3.35 

11.09  3.29 


^6  ^8^7  428 

Solubility  of  Citric  Acid  in  Aqueous  Solutions  of  Hydrochloric  Acid 

at  25°.  (Knox  and  Richards,  1910.) 

Equivalent  Normality.  Equivalent  Normality^ 

HC1."*  HCl‘  0,  H,  °7* 

0.0  12.54  3.795  7-36 

0.949  11. o3  5.718  5.38 

2.189  9-3o  7-736  4.09 

Solubility  of  Citric  Acid  in  f0™™™  °F  SuLFURIC  AclD  AT  23° 

(Knox  and  Richards,  1919.) 

Equivalent  Normality.  Equivalent  Normality. 

n.so,.  c.H.o,.  H,sot.  c.H.o,. 

10  83  3.28  x8  18  1.76 

n.46  3.07  ™-59  2.00 

i/5  o'!  2  23  22.37  2.00 

7.145  5.01  1 4  •  2d  2.20  .  .  .  .  .  nf-0 

J  ,  T_c0  t  nfio  dissolve  0.034  era.  citric  acid  at  22  . 

100  gms  para  cymene  (b.  pt.  I7b°-i7b  .5)  ais  »  (Wheeler,  1920.) 

cnr  I1BI1  IXY  of  Hydrated  and  of  Anhydrous  Citric  Acid,  Determined 
S°“B  Separately™,*  Aqueous  Solutions  of  Ethyl  Alcohol  at  e5  • 

(Seidell,  1910.)  .  »  •  « 

Results  for  Hydrated  Citric  Acid.  Results  for  Anhydrous^  Citnc^c.^ 


Equivalent  Normality. 

H,  SO,.  C.H.O,. 

I. 689  10.57 

4.206  7-97 

7.i45  5.6i 


Wt.  %  CdUOH 
in  Solvent. 


,  ,  Gms.  (CH»)2COH-  Wt.  %CaH6OH  diS  of  (COOHL^r^ioo  Gms 

c*»2*.  (C00H)3.H;0  per  100  "jr/solvent.  Sat.  Sol.  (  Sat  Solution. 

Sat.  Sol.  Gms  gat.  Solution.  , 


0 

I.311 

67  5 

20 

1 . 286 

66 

40 

1.257 

64-3 

5° 

1.237 

63-3 

60 

1 . 216 

62 

70 

80 

1 .192 

1 .163 

60.8* 

58.1* 

90 

IOO 

1 .125 

1 .068 

54-7* 

49.8* 

20 

40 

60 

70 

80 

90 

IOO 


I.2Q7 
I.246 
I  .190 

I  .  l6o 

I  .120 

I  065 

I  .OIO 


62.3 

59 

54-8 


52 

48 

43 

38 


Solid  phase  dehydrated  more  or  less  completely 

ous  Citric  Acid,  Determi> 
:iDS  AT  25°.  (Seidell,  1910.) 

Results  for  Anhydrous  Citric  Acid. 

Gms. 


Solvent. 


Gms. 

.  ,  (CHjhCOH 

°f.  (COOH), 
Sat.  Sol.  per  too  Gms. 

Sat.  Sol. 


0.8861 
0.7160 
I . 4880 


4.22 
I  05 
o 


SOLUBILSpa^telJin  SEVcRtABcAddANIC  AC1™^* for AnhvdrousChr 
Results  for  Hydrated  Citric  Acid 

Gms.  (Uli)r 
^  f  COH  ^ 
c  . ,  .  °f .  (C00H),.H,0 

Solvent.  Sat.  Sol*  per  ioo 

Amyl  Acetate  of  *.=0.8,5°  °  gif  3f'  &T 

Amyl  Alcohol  of  — ° •  7°  ^  5276  Chloroform 

Ethyl  Acetate  of  *1-0.89  5  0.917J  5^7  CtH#,  CS, 

Ether  (abs.)  of  14850  0.007  CCU  or  CaHsCH,  . . .  0 

Chloroform  of  dn  1.47°  *4  3  •  •  at  20°.  (Aschan,  1913) 

ISird^lXTene  di“  "gW  <**'* 

“  trichlorethylene  °-°12  _  “  “  11  19°-  (Timofeiew,  1914) 

“  methyl  alcohol  u  *97  ’  «  “  “  “  . 

“  Pr°Pyl  alcoho1  '  Water  and  Ether.  (Pknow,  *9*^ 

Distribution  of  Citric  Acid  bet  Results  at  25.50. 

Results  at  15  •  Mols.  Citric  Acid  per  Liter.  p;st  Coef. 

114 
155 
155 
158 


Mols.  Citric 

Acid  per  Liter. 

Dist.  Coef. 

In  H20  Layer. 

In  Ether  Layer. 

O.OO63 

O.OO3I 

O.OOI55 

0.0020 

in  H20  Layer. 
O  .  902 
O.460 
0.220 

Q.297 

In  Ether  Layer. 

0.0077 

O.OO36 

0.0017 

0.0023 

117 

128 

129 

129 

0.9175 

O.481 

O.24I 

0.315 
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DISTRIBUTION  OF  CITRIC  ACID  BbTVBEN  WATER  AND  ISO  AMYL  ALCOHOL  AT  25°. 

(Kolossowsky ,  Kullkow  and  Bekturo*.  1935.) 


Om.  Mols , 

C_H„0„  per  liter 

1 

On.  Mols. 

C.Hfl07  per  liter 

1 

'HgO  layer(l) 

Alcohol  layer (2)  2 

'HgO  layer (1 ) 

Alcohol  layer(2 j 

2 

0.0936 

0.0150 

6.31 

3.7800 

0.8379 

4.54 

1.4805 

0.2797 

5.29 

5.2794 

1.2033 

4.39 

1.5930 

0.3087 

5.16 

7.2198 

1.9215 

3.76 

2.0286 

0.4095 

4*95 

8.4559 

2.8476 

2.97 

2.5641 

0.5418 

4.73 

9 . 7020 

3.6792 

2. 64 

3.2004 

0.7256 

4-41 

11. 1510 

4 . 8888 

2.28 

Sodium  CITRATES 

Oms.  compound  per 

Solvent 

t° 

Compound 

lOOcc  solvent 

94  Vol .  %  CgHgOH 

II  II  *11° 


23-25 

II 


It 


II 


D  MANNITOL  HEXANITRATE 


(CH2)2C0H(C00Na),.5iH20 
(CH2)200H(C00H(C00Na)2.?H  0 
( CH2 ) 2C0H ( COOH ) 2 ( COONa ) . ?H20 

CflH8(N03)6. 


0.0047  (McDermott, 
0.0207  "  1940.) 

0.0527  " 


Freezing-point  data  are  given  by  Urbanski,  1933,  1934,  for  mixtures  of  D 
Mannitol  hexanitrate  and  each  of  the  following  compounds: 


Diethyl  diphenyl  urea 
Dimethyl  diphenyl  urea 
Dinitro  anisole 
Dinitro  benzene 
Dinitro  chloro  benzene 
Dinitro  toluene 


Naphthalene 
Nitro  aniline 
Nitro  anisole 
Nitro  benzaldehyde 
Nitro  benzoic  acid 
ethyl  ester 


Hydroquinone  dimethyl  etherNitro  chloro  benzene 


Nitro  erythritol 
Nitro  naphthalene 
Nitro  penta  erythritol 
Nitro  phenetol 
Nitro  phenol 
Nitro  toluene 
Trinitro  benzene 
Trinitro  toluene 


ETHYL  SUCCINIMIDE  (  CH  2C0)  2NC2Hg. 

Freezing-point  data  for  mixtures  of  ethyl  succinimide  and  bromo  toluene 
and  of  ethyl  succinimide  and  p  xylene  are  given  by  Paterno  and  Ampola, 

1897. ) 

METHYL  CYCLOPENTANE  C5H7.CH3. 

The  critical  solution  temperature  of  mixtures  of  methyl  cyclopentane  and 
sulfur  dioxide  is  8°  and  the  reciprocal  solubility  curve  at  this  tempera¬ 
ture  is  practically  flat  between  the  concentrations  45  and  90  gm  mol 
percent  SOg.  (Leslie,  1934.) 


DI  ALLYL  ETHER 


*  ^3^5  *  z® • 


Reciprocal  Solubility  of  Di  Allyl  Ether  and  Watbr. 

(Bennett  and  Philip,  1928.) 

The  determinations  were  made  by  the  method  ©f  Hill,  1923,  modified  by 
reducing  the  scale  of  the  apparatus  to  require  only  4-5CC  of  each  liquid, 
and  adding  a  globule  of  Hg  to  hasten  mixing. 


Wt.%  (C3H6)20 
In  Aq .  Phase 

11.68 
10. 20 

9*6i 


Wt.%  HgO  In 
Ether  phase 


0.71 

O.91 

1.05 


Wt.%  (C3H5)20 
In  Aq .  Phase 


Wt.%  Hg0  In 
Ether  phase 


0 

10 

15 


20 

25 


9.  l8 

8.86 


1.25 

i.Si 


C6H1 0° 1 
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CYCLOHEXANONE  (CH2)5:CO. 

Freezing-point  data  for  mixtures  of  cyclohexanone  and  phenol  are  given  by 
Schmidlin  and  Lang,  1910. 


SARCOSINE  ANHYDRIDE  <  CH3N.CH2C0>  2 . 


Freezing-point  are  given  for  mixtures  of  sarcosine  anhydride  and  di 
phenyl  amine  by  Pfeiffer  and  Angern,  1926.  Results  for  mixtures  of 
sarcosine  anhydride  and  each  of  the  following  compounds  are  given  by 
Pfeiffer  and  Seydel,  1928b:  q  amino  phenol,  m  amino  benzoic  acid 
methyl  ester,  p  oxy  benzoic  acid  methyl  ester  and  orthoform.  For 
other  results  see  Sarcosine,  C3H702N. 

Di  ETHYL  OXALATE  (C00C2H5>2. 


Freezing-point  data  for  mixtures  of  diethyl  oxalate  and  hydroquinol, 
resorcinol  and  0  naphthol  are  given  by  Kremann,  Zechner  and  Drazil, 
1924.  Results  for  mixtures  of  diethyl  oxalate  and  trichlor  acetic  acid 

are  given  by  Kendall  and  Booge,  1916. 


Di  METHYL  SUCCINATE  (CH2)  2(C00CH3>  2- 


Freezing-points  are  given  for  : 

:  sr.ii~.i5SS!. 

it  +  Chlor  acetic  acid  (Kendall  and  Booge,  1916.) 

"  "  +  Methyl  fumarate  (Viseur,  1926.) 

"  „  t  Succino"nitrile  (Timmermans  and  Vessel ovsky,  1931- 1 

::  ,  J  Tri  chlor  acetic  acid  (Kendall  and  Booge,  1916.) 

n  PROPYL  MALONIC  ACID  CH ( C3H7 ) ( C00H ) 2 . 

100  gms.  H20  dissolve  202.2  gm. 

too  gms.  CX  dissolve  0.052  gm.  CHI^MOOOHl^  ^ 


!xt and  Hoods .  1930a.) 


ADIPIC  ACID  (Normal)  (CH2)«(COOH)2. 

me  H  O  dissolve  1.44  grams  adipic  acid  at  15  • 

,oo  grams  H.O  d'^e  J4  ^  ^  ^  ^  _ ,w,  *».  W 

,  r  •  .id  (a HCOOH)  dissolve  4°4  grams  of  (CHj)<f 
"ZgZZJtZ  «  o/9the  saturated  solution  contain  4.684  grams  of 

the  acid.  (Aschan,  I913-) 

Diagrams  showing  the  soli 
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Sodium  ADIPATES. 

Solubility  of  Each  SbparatblY  in  Aqubous  Ethyl  Alcohol  at  33-35  • 

(McDermott,  1940.) 


Salt 


Vol.%  CgHgOH 
In  Solvent 


Oms.  salt  aer 
lOOcc  solvent 


( CH2 ) .  ( COOH )  COONa .  Hg0 
(CH2)4(C00Na)2 


65.8  3.88 

60.0  3*00 


METHYL  MALATE  CHgCHlOH)  ( C00CH3 )  g . 

Freezing-point  data  for  mixtures  of  methyl  malates  and  methyl  tartrates 
and  methyl  chloro  succinate  are  given  by  Timmermans  and  Mme.  Vesselovsky, 

1932. 

GLYCOGEN  <C8H1()05>x. 

Solubility  of  Glycogbn  in  Watbh. 

(Kerley  1930.) 

Since  the  usual  method  of  preparing  glycogen  by  boiling  tissue  with  60% 

KOH  appeared  to  affect  its  solubility,  samples  were  prepared  by  dehydra¬ 
tion  with  alcohol  and  subsequent  extraction  with  water.  Samples  prepared 
without  boiling  with  alkali,  take  from  3  to  4  days  to  reach  saturation  in 
water.  Similar  samples  boiled  for  2i  hours  with  60%  potassium  hydroxide 
reached  a  slightly  higher  solubility  value  within  a  few  hours.  The  solu¬ 
bility  determinations  were  made  under  sterile  conditions.  Successive 
small  portions  of  the  saturated  solutions  were  withdrawn  at  intervals  and 
analyzed  by  a  micro  modification  of  Pfluger's  method  of  estimating  glycogen. 


Sample  employed 


Muscle  glycogen  not  boiled  with  KOH 


t° 

&ns.  glycogen  dissolved 
per  100  @ns.  sat.  sol. 

0 

16.O 

20 

17.7 

37 

40.0+ 

20 

14.9 

20 

21.0 

Frog  muscle  glycogen 
Rabbit  liver  glycogen 

Glycogen  is  slightly  soluble  in  aqueous  alcohol.  Results  are  given 
showing  the  decreasing  solubility  of  glycogen  with  increasing  concentra¬ 
tion  of  alcohol  in  presence  of  potassium  acetate,  potassium  trichlor  acetate 
potassium  hydroxide  and  trichlor  acetic  acid.  tricnior  acetate, 


BROMGRAL  (a  Bromo  Iso  Valerylur.ea)  NH-.CO.NH.COCHBrCHlCH  ) 

*  3  2" 

Freezing-point  data  are  given  for  mixtures  of: 

Bromural  +  Salol  (Hrynakowski  and  Szmyt,  i935d.) 

+  Phenacetine  "  »  n 

+  Pyramidon  (Sandquist  and  Hok,  1927. 


es  ax  >-  8 


C6H , ,02 
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UREIDES  CgHj  jOgNgBr. 

Solubility  of  Several  Ureidbs,  Each  Separately,  in 


Watbr  and  in  Oil 

(Fourneau  and 

Urelde  of: 

Bromo-n-Valeric  acid 

n  n  M  M 

ti  n  ii  ii 

"  iso  "  " 

2,  "  Methyl  ethyl  acetic  acid 

P  "  a  ethyl  propionic  acid 
3  "  2-methyl  butanoic  acid 

Y*  ii  (x  "  «  •' 

"  pivalic  acid 


AT  (?)  TBMPBRATURB. 

Florence,  1928.) 

Qua.  Urelde  per  100  gm^,  sat,  solution  In: 


Vfeter 

Oil 

0.833 

0.26 

O.78 

0.19 

0.97 

0.22 

1.94 

— 

5-3 

3*53 

4.01 

1.84 

3-2 

1.01 

1.05 

0.92 

5.4 

— 

BUTYL  OXAMATE  iso  CONH,GOO .( CH3)2 CHCH2. 

Freezing-point  lowering  data  for  binary  and  ternary  mixtures  of  iso  butyl,  methyl 
and  ethyl  oxaminic  acid  Esters  are  given  by  Praetorius,  1924. 


TR I  GLYCINE  NHgCH8(X)NHCH2(X)NHCH2C00H. 


Solubility  of  Triglycine  in  Aqueous  Ethyl  Alcohol  at  25°. 

(McMeekln,  Cohn  and  weare,  1936.) 


Solvent 

Water 

Aq.  80%  C2H60H 
Aq.  90%  C2H60H 
Aq.  ioo%C2H60H 

CYCLOHEXANE  C6H12. 


d.  of  sat.  sol.  Gm.  Mols.  per  liter 


1 .0229 
0.8554 
0.8249 
0.7851 


0.309 

0.000608 

O.OOOO381 

0.00000106 


Solubility  of  Watbr  in  Cyclohbxanb. 

(TarassenKow  and  Poloshlnzewa,  1932.) 

Oms.  HgO  per  100  to 

gms.  sat.  sol.  In  CgH^g 


14 

19 

28.5 


0.005 

0.010 

0.015 


32.5 

38.0 

53.0 


Oms.  HgO  per  100 
pus  sat.  sol.  In  CgHjg 

0.020 

0.031 

0.050 


tetra  methyl  thiuram  sulfide  [(ch3)2ncs]2. 

L  1  uiiitr  of  TPtra  methyl  thiuram  sulfides 
Determinations  of  the  solubil  vl)  and  other  compounds  in  rubber, 
(sulfide,  bis  (dimethyl  ^ed  samples  are  described 

by  means  of  microscope  examinations  ol  prepar 

by  Morris,  1932* 
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nvOI.OHEXANB(HeMmeihylene,IleMhydrobenM«e)CH,<(CH,.CH,),>CH,. 

^Sisssp *"D  METBVL  ALCOHOL-  u  h 

TKe  following  -TA^A 

r;r+  JX° xi>i *» ^Ld  ^ 

eodiutn.  crliwt  w  »>  - .  Crl,u"‘ 

. .  59-45  400 .  69..0 

IOO .  6l  .02 

200 .  63.98 

The  triphase  system  crystallizes  at  +  5°. 

Reciprocal  Solubility  of  Cyclohexane  and  Liquid  Sulfur  Dioxide. 

(Seyer  and  Dunbar,  1922.) 

The  cyclohexane  had  a  boiling  point  of  79°  and  freezing-point  of  +  6.4.  It  was 
dried  by  refluxing  over  sodium.  The  S02  was  the  urinary  commercial  product 
carefully  freed  of  H,  O.  Weighed  amounts  of  the  two  constituents  were  sealed 
in  bulbs  of  about  i5  cc.  capacity  and  the  temperatures  at  which  two  distinct  layers 
or  cyclohexane  crystals  just  appear,  were  determined. 

Temperatures  at  Which 
Cyclohexane  Crystals  Appear. 


700. 

1000. 


75.26 

81.0 


t 

Wt.pcr  coni 
SO,. 

t“. 

Wt.  per  crnl 
SO,. 

t°- 

Wi.  per  cent 

SO,. 

t°. 

Wt.  per  cent 
SO,. 

0. 

l8. 0 

1 3  -  3 . 

..  65.4 

—  4-3. 

.  .  4.0  Abo.il 

— 5i .0. . 

.  98 . 4 

■4“  I  . 

5. 

.  22.0 

8.8. 

..  83.2 

— 17.0. 

.  .  1 8  .-0 

—  56.o. . 

•  99-° 

1 1 

0. 

35 . 0 

4.0. 

..  87.9 

— 17.0. 

. .  22.0 

— 60.0. . 

•  99-a 

1 1 

3. 

•  4»  -9 

— 6 . 0 . 

. .  92 . 2 

—24.3. 

. .  '96.O 

— 6o45 . . 

•  99-5 

i3. 

5. 

—8.5. 

..  94.0 

— 34 . 2 . 

. .  97-5 

— 72 . 5  (Eutectic)  - 

The  critical  solution  temperature  of  mixtures  of  cyclohexane  and 
liquid  sulfur  dioxide  is  120  and  the  reciprocal  solubility  curve  is 
practically  flat  between  the  concentrations  40  and  90  mol. percent  SOg. 

(Leslie,  1934* I 


The  critical  solution  temperature  of  mixtures  of  cyclohexane  and 
aniline  is  310.  The  calculated  critical  solution  temperature  of  mixtures 
of  cyclohexane  and  n}  toluidine  is  -180.  (Dessart,  1926.) 


The  critical  solution  temp  of  cyclohexane  +  propionitrile  is  I2°.2  and  the  mixture 
contains  70  per  cent  of  cyclohexane.  (Hortenberg,  1926.) 

The  critical  solution  temp  of  methylcyclohexane  and  o  toluidine  is  —  5°.6  and  the 
mixture  contains  45.5  per  cent,  methyl  cyclohexane.  (Hortenberg,  1926.) 

Numerical  data  are  given  by  Dessart,  1926,  for  the  curve  of  separation  in  the 
system  methyl  cyclohexane  +  rn  toluidine. 


Freezing-point  data  are  given  for  mixtures  of  Cyclohexane  and: 


Acetic  acid( 1 ) 
Aniline(2) (6) 
Azobenzene (7 ) 
Benzenel 12) 

Benzoin! 11 ) 

Carbon  disulfide! 4) 


Chloroform! 10 )  Nitro  benzene! 6) 

Dicetyl  (dotria  contaneUjNitro  toluenes!  6)  ( 3) 


Ethylene  bromideli) 
Hexane! 10) 

Methyl  alcohol! 5) 
Methyl  cyclohexane! 10) 


Carbon  tetrachloride! io)Naphthalene(6) 


Piperidine(8! 
Proprio  nitrile(s) 
Toluene! 10) 
Toluidines! 3) (5) (6) 


li)  Baud,  1913(a) (bT;  (2)  Deffet,  1938;  (3)  Dessart,  1926;  (4) 
Hirshberg,  1932;  (5)  Lecat,  1909;  (6)  Linard,  1925;  (7)  Pascal  and 
Normand,  1913;  (8)  Mascarelli  and  Constantino,  1909,  1910;  (9)  Seyer 

1938;  (10)  Timmermans,  1928;  (11)  Vanstone,  1913;  (i2)  Mascarelli  and 
Pestalozza,  1907,  1908. 
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HEXAMETHYLENE  TETRAMINE  (CH2)6N4. 

ioo  gms.  H20  dissolve  81.32  gms.  (CH2)6N4  at  120.*  (Ddepine,  1895.) 

100  gms.  abs.  alcohol  dissolve  3.22  gms.  (CH2)6N4  at  120.  « 

IOO  CC.  9 O9o  alcohol  dissolve  12.5  gms.  (CH2)gN4  at  I5— 20°.  (Squire  anil  Caines,  1905.) 
100  gms.  CHCI3  dissolve  8.09  gms.  (CH2)4N4  at  120.  (Deiepine,  1895.) 


Solubility  of  Hexamethylene  Tetramine  in  Several  Solvents 
at  Ordinary  Temperature.  (Utz,  1919.) 


Solvent. 

Water . 

Ethyl  ether . 

Trichlor  ethylene... 

Xylene . . 

Carbon  disulfide. . . . 

Benzene . 

Tetrachlor  ethane  . . 
Acetone . 


Gms.  (Gll,),-N, 
per  100  gms.  solvent. 

. . .  167.0 

.  . .  0.06 

. . .  O.l! 

. . .  0.14 

. . .  O.I7 

. ..  o.->3 

. . .  o.5o 

. . .  o.65 


Gras.  (CIl,)6X, 

Solvent.  per  too  gras,  solvent. 


Carbon  tetrachloride .  o.85 

Amyl  alcohol .  .  1.84 

Absolute  alcohol .  2.89 

90  «/„  alcohol .  5.58 

Methyl  alcohol .  7.25 

Chloroform .  1 3 . 4° 


86.5°/0  glycerol  (rf=  1.2326).  26. 5o* 
98.5°/o  >»  {d=  1.2645).  20.9* 


•  Holm,  1921,  1922. 

100  gms.  glycol  diacetate  dissolve  about  0.9  gm.  hexa  methylene  triperoxide 
DIAMINE  at  25°.  (Taylor  and  Rinkenbach,  1926.) 


a  and  /3  TRITHIOACETALDEHYDE,  (CH3CHS)3. 

a  and  £  TRITHIOBENZALDEHYDE,  (C6H5CHS)3. 

Solubility  of  each  (Determined  Separately)  in  Several  Solvents 

.  _  _  o 


AT  251- 
(Suyver,  190s) 


Solvent. 

Ether 

Ethyl  Alcohol 
Methyl  Alcohol 
Acetone 
Chloroform 
Carbon  Disulfide 
Benzene 
Ethyl  acetate 


Gms.  per  100  Gms.  Solvent. 

« - 


a  (CH3CHS)3. 

15  -  58 


3 

*4 

20 

57 

25 

36 


86 

04 

96 

59 

5° 

40 


I7-52 


0  (CH3CHS)3. 

a  (C„HsCHS)3. 

fi  (C«H5CHS)3, 

13.67 

1 .09 

o-37 

3-97 

O  .  20 

0.04 

3-89 

O.  17 

0.04 

18.31 

2-45 

1 . 12 

51.22 

II .  II 

0.20 

20.75 

5  -8i 

0.22 

26.98 

6.08 

0.014 

I5-48 

2.05 

o-93 

Data  for  the  solidification  points  oi  mixtures  ui  «  dnu  ,  j..\a 

are  also  given.  Similar  data  for  mixtures  of  a  and  /3  trithiobenzaldehyde  could 
not  be  determined  on  account  of  decomposition  with  production  of  resins. 


CYCLOHEXANOL  (CH2)6.CHOH. 


100  gms.  H20  dissolve  5.67  gms.  cyclohexanol  at  iic 
ioo  gms.  cyclohexanol  dissolve  11.27  gms.  HsO  at  11 


(de  Forcrand,  1912  ) 


umpBnr,i.  Solubility  of  Cyclohexanol  and  Water,  Determined  by 
Reciprocal  solubility^  Freezjng.point  Method. 

(de  Forcrand,  1912  ) 

Gm.  (CH2)s-CHOH 
per  100  Gms. 

Mixture. 

IOO 


t°  of  Solidification. 


+  22.45 
17  .48 

—  I.40 
-34.IO 

—  46.80 
-55-7° 


99.767 
98.817 
96 . 868 

95 -910 
95 • I7° 


t°  of  Solidification. 

—  57.4  Eutec. 

-43-2 

-33 

-18.50 

-14.58 

—  12.05 


Gm.  (CHj)5CHOH 
per  100  Gms. 
Mixture. 


95 •°3° 

93 • I5° 
91 .962 

90 . 980 
90.36 

88.73 


Freezing-point  data  for  mixtures  of  cyclohexanol  and  phenol  are  given  by 
Mascarellf  and  Pestalozza,  1908,  I9°9- 
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CYCIOHEXANOL 

Equilibrium  in  the  System  Cyclohbianol  and  Water. 

(Sldgwlcfc  and  Sutton,  1930.) 

The  determinations  were  made  by  the  synthetic  method.  In  the  case  of 
the  portion  of  curve  where  solid  cyclohexanol  separated,  88-93%,  the 
mixtures  were  super  cooled  and  then  warmed  slowly  and  the  temperature 
noted  at  which  only  a  trace  of  solid  remained. 


.0 

Wt.  Percent  CeHnOH 

fo 

Wt.  Percent  C_H,,OH 

0  11 

to 

Wt.  Percent  CaH,,i 

O  11 

t 

in  sat.  solution 

L 

In  sat.  solution 

L 

In  sat.  solution 

-0.3 

1.67(1) 

7.2 

5.0 

121.95 

5.14 

-0.6 

3.33(l) 

9*7 

4.58 

156.9 

9.22 

-0.9 

5.00(l) 

15.2 

4.29 

174.3 

15.00 

-1.2 

88.3  (2) 

20.6 

3.82 

184.7 

32.4 

-2.0 

89.O  (2) 

28.7 

3.57 

183.7 

52.3 

-4.9 

90.45<  2) 

31.85 

3-37 

180.1 

59.4 

-7.6 

91.2  (2) 

40.4 

3.26 

163.0 

70.1 

<N 

• 

O 

H 

1 

92. 3( (2) 

66.3 

3.19 

130.9 

80.2 

-15.1 

93*0  (2) 

70.45 

3*  18 

93.6 

85.3 

82.4 

3.37 

51.55 

87.9 

( 1 )  Solid  phase,  Ice; 

(2)  Solid  phase,  Chclohexanol. 

The 

existence  of  the 

solid  hydrate  described  by 

Fore rand 

was 

not 

conf  iriiied. 

0 

0 

H 

gms.  H20  dissolve  6.0  gms. 

cyclohexanol  at 

200.  (Smith, 

1932. ) 

100  gms.  of  aq.  0.4  normal  sodium  oleate  solution  (-  10.8  gm.  Na  oleate 
per  100  gms.  solution)  dissolve  59*0. gms.  cyclohexanol  at  20° .  (Smith, 
1932. ) 


1  -HEXENE- 3-OL  CHg :  CH . CH ( OH ) CHg . CHgCH3 . 

4-  HEXENE-3-0L  CH3 .  CHgCH  (OH)CH:  CHCH3 1  ? ) 

2-METHYL  PENTENE-3-0L  CHg : C ( CHS ) CH ( OH  )CHgCHs ( ? ) 

Reciprocal  Solubility  op  Each  of  the  Above  Unsaturated  Alcohols  in  Water. 

(Olnnlngs,  Herring  and  Coltrane,  1939.) 


JlivTf^ruc^'al^rSr1100  °'  eaCh  °f  the  but  do 


Compound 


1- Hexene-3-ol 

«  n 

"  n 

4-Hexene-3-ol 

"  11 

"  11 

2- Methyl  Pentene-3-ol 

11  II  .. 


Density  p 


f  the: 


Oms , 


tu 

'Hg0  rich 

Alcohol  rich  ' 

/  H„0  rich 

phase 

phase 

phase 

20 

0-9953 

O.8466 

2.72 

25 

O.9944 

O.8430 

2.52 

30 

0.9936 

O.8376 

2.36 

20 

0.9936 

0.8559 

4.06 

25 

O.9928 

O.8524 

3.8l 

30 

0.9917 

O.8480 

3.58 

20 

0.9947 

0.8535 

3.29 

25 

0.9938 

O.8494 

3.06 

30 

O.9926 

O.8451 

2.89 

Alcohol  rich' 

phase 

94.12 
93.92 
93.90 
96.07 
95.85 
95.74 
94.16 
94. 10 
93.97 
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METHYL  n  BUTYL  KETONE  ts-HEXANONE)  CH3C0(CH2)  3CH3. 

METHYL  Iso  BUTYL  KETONE  (  2-  Pentanone-4-methyl )  CH3C0CH2CH(CH3)  2. 

Solubility  of  Each  Sbparatbly  in  Watbr. 

(Gross.  Rlntelen  and  Saylor,  1939.) 

The  saturated  solutions  were  analyzed  by  means  of  a  Zeiss  combination 


liquid 

and  gas  interferometer. 

.0 

Gm.  Mols.  2-Hexanone 

Gm.  Mols.  2-Pentanone-4-methyl 

t 

per  1000  gms.  HgO 

per  1000  gms.  Hg0 

0 

— 

0. 3d7 

10 

0.204 

0.231 

30 

0.145 

0. 166 

50 

0.124 

0.141 

75 

— 

0.137 

100  gms.  sat.  solution  of  methyl  butyl  ketone  in  water  contain  3.44 
gm.  CbH120  at  25 0 • 

100  gms.  sat.  solution  of  H20  in  methyl  butyl  ketone  contain  3-7  gms. 
H20  at  25°.  (Park  and  Hofmann,  1932.) 


PINACOLIN  CH,CO.C(CH3), 

Solubility  in  Water  and  in  Aq 

Per  cent  Acetone 
in  Solvent. 

o  (=  pure  H2O) 

20 

33 

5° 

60 


.  Acetone  at  150.  (Dckngc,ti9o8.) 

cc.  Pinacolin  Dissolved 
per  100  cc.  Solvent. 

2-44 

347 

6.06 

9-09 

14.27 


AMYL  FORMATE  HCOCM  CH2 )  4CH3. 

solubility  OF  Amyl  Formatb  in  Aqubous  Ethyl  Alcohol  Mixturbs. 

(Pfeiffer,  1892.) 


composition  of  Hgpogcneous  Mixture 
vy'-H. .  CC  CoHeOH  cc  H2 


cc  hcooc6hu 


3-0 

3*0 

3-0 

3.0 

3*0 


C2H60H 

3*0 

9.0 

15*0 

21.0 

27.° 


h2o 

1.80 

8.77 

17-01 

27.06 

38.31 


/ 


Composition  of  Homogeneous  Mliture 
- - - rr  H- 


CC  HCOOCgHjj 


3.0 

3*0 

3*0 

3.0 


cc  CgHgOH 


33.0 

39.0 

45-0 

48.O 


CC  HgO 


50.71 

65.21 

85.10 

94.20 


100CC  H20  dissolve  0.3  Is°  myl  fonnale  at  22 
Bancroft,  1895-96.) 


(Traube,  1884; 
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C6H,2°2 


butyl  acetate  ui  CHjCOOC4H,. 

Solob ILITT  OF  Both  Ac.tatb  ih  Aquaous  Erin.  Aixobol  Miitobas. 

(Pfeiffer,  1692;  Bancroft,  1896.) 


Composition 

of  Homogeneous 

Mixture 

Composition 

/CC  CHjCOOC^Hg 

cc  CgHgOH 

CC  HgO  ' 

'cc 

CH3C00C4H8 

3-0 

3-0 

2.08 

3.0 

3.0 

6.0 

6.08 

3.0 

3-0 

9.0 

IO.46 

3.0 

3-0 

12.O 

15.37 

3.0 

3*0 

15*0 

20.42 

3.0 

3.0 

18.O 

26.60 

100  gms.  sat.  solution 

of  normal 

butyl 

acetate  in 

cc , 


CgHgOH 

21.0 

24>0 

27.0 

30.0 

33*0 


cc. 


h20 


31.48 

37.48 

43.75 

50.74 

59-97 


gms.  CH,COOC4He  at  25*  - 

100  gms.  sat.  solution  of  water  in  a  butyl  acetate  contain  2.4  gms. 

H_0  at  25°.  (Park  and  Hofmann,  1932.) 


BUTYL  ACETATE  (iso)  C,H;,02.C4H9. 

100  gms.  sat.  solution  of  iso  butyl  acetate  in  water  at  20°  contain  0.67  gm- 
C,  H,  Oj.C4  H#.  ‘  (Filhner,  1924. 

100  cc  H20  dissolve  0.7  cc  iso  butyl  acetate  at  25°-  (Bancroft,  1895* 
100  gms.  H20  dissolve  0.5  gm.  iso  butyl  acetate  at  220.  (Traube,  1884 
100  cc  H20  dissolve  1.0  cc  secondary  Butyl  acetate  at  about  250. 

.  _ _  (Park  and  Hopkins,  1930. 

PROPYL  PROPIONATE  C2HgC00C3H7. 

Solubility  of  Propyl  Propionatr  in  Aqukous  Ethyl  Alcohol. 
(Pfeiffer,  1892;  Bancroft,  1896.) 


Composition 

of  Homogeneous 

Mixture 

Composition  of  Homogeneous  Mixture 

'cc  CgHgCOOCjH, 

CC  CgHgOH 

cc  HgO '  * 

cc  CgHgCOOC^ 

CC  CgHgOH 

cc  HgO 

3.0 

3-0 

1.58 

3-0 

21.0 

27.83 

3-0 

6.0 

4.70 

3-0 

24.0 

33.75 

3-0 

9.0 

8.35 

3.0 

30.0 

47.15 

3-0 

12.0 

12.54 

3-0 

36.0 

63.18 

3*0 

15.0 

17.15 

3.0 

42.0 

83.05 

3-0 

l8.0 

22.  27 

3-0 

48.0 

107.46 

100  cc  HgO  dissolve  0.6 

CC  CgHgCOOC 

3H7  at  250. 

(Bancroft, 

1895. ) 

ETHYL  BUTYRATE  C3H7C00C2H6 . 


Solubility  of  Ethyl  Butyratb  in  Aqurous  Ethyl  Alcohol  at  20°. 

(Bancroft,  1895.) 


;cc  c3h7cooc2h5 


Composition  of  Homogeneous  Mixture 


CC 


CgH5°H 


CC  HgO 


_ Composition  of  Homogeneous  Mixture 

CC  C3H7C00CgHg  CC  CgHgOH  CC  HgO 


0 ' 34  5.0  10.0 

o-96  5.0  6.0 

2 • 47  5*0  4.0 

4-0  5.0  2.96 


6.0 

0.8 

100.0 


5-o  2.10 

0.0  100.0 

0.0  0.45 


100  gms. 

1*  It 


Hfi°  dissolve  o.s  gm.  C3H7C00CeHR  at  220. 

"  *•  _  /  „  11  w  „  CO 

0.02  "  "  M 


(Traube »  1884.) 
IFuhner,  1924.) 
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CA^:?,OIC  ACID  (Hexoic  Acid)  CH3(CH4>* COOH  {normal)  and  (CH.VCII 

(CH$)sCOOH  {iso). 

100  gms.  H20  dissolve  1.08  gm.  Caproic  acid  at  20°.  (Lipetz  and 
Rimskaja  1931.) 

Distribution  of  Normal  Caproic  Acid  Between  : 


AN  ater  and  Chloroform  at  25°.  Water  and  Ether  at  23°.  Water  and  Xylene  at  25°. 

(Smith,  1921-1922.)  (  Behrens,  1926. )  (  Smith,  1921-1922.  ) 

Milllmols.  per  liter  ot  Concentration  in  Mlllimols.' per  liter  of 


11,0 

CH  Cl,. 

c. 

IC,0 

(C,ll5),0 

a 

h,  0 

Cj 

layer  (0,1. 

layer  (C,). 

c,‘ 

layer  (a). 

layer  (ft)'. 

V 

layer  (C,). 

layer  (C,). 

c,‘ 

0.0843 

0.4281 

5.07 

o.oo336 

0.294 

87.5 

0.26?.5 

0.5375 

2.04 

0. 1 i 58 

0.6349 

5.49 

0.00428 

0. 38o 

88  8 

0.3375 

0.7375 

2. 18 

0. 1875 

1  1375 

6.08 

0.00439 

0.394 

89-7 

0.575 

1 . 5o 

2.61 

0.2125 

1.4375 

6.77 

0.00545 

0.492 

9°.3 

O.7O 

2.  i5 

2.86 

0 . 0064  3 

0 . 595 

92 . 5 

0.95 

2.95 

3 . 10 

0.00978 

0 . 967 

98.9 

2.8o 

*7-7 

6.3? 

Distribution  of  Hexoic  Acid  Between  Water  and  Benzene  at  25°. 

(Brown  and  Bury, ’1923.) 

Normality  of  (H20  layer.  0.0078  0.0091  0.010?.  0.0114  o.oi3t  0.0162 

CH3(CH4)*COOH  in  (  C6Hg  layer.  0.159  0.210  o.?56  0.328  0.41'J  0.619 


Distribution  of  Iso  Caproic  Acid  at  2o°  Between  :  (Smith  1921,  1922.) 


Water  and  Chloroform. 

Mlllimols.  per  liter  of 


H,0  layer  (0,1. 

CIICl,  layer  (C,). 

c, 

O.  1710 

0.755 

4.38 

0.2175 

1  .OOO 

4.6 

0.2900 

1 . 45o 

5.o 

4  -  47s 

?.55o 

5.7 

Distribution  of  Normal 

(Smith  an 


Water  and  Xylene. 

Mlllimols.  per  liter  of 


11,0  layer  (C,l. 

C6H,(CH,1,  (C.I. 

c, 

0.4625 

0.7500 

1 .62 

0.81 ?5 

1.6375 

2.02 

1 . 3?5 

3.375 

2.54 

i.85 

5.6 

3 . 02 

Caproic  Acid  at  250  Between: 

[  White,  1929.) 


Water  and  Chloroform  Water  and  Benzene 


Water  and  Toluene 


Om.  Mols. 

C«H190?  per  liter 

Gm.  Mols. 

C«H12°2  «*r  Hter 

Gm.  Mols.  < 

'  H.pOp  per  liter 
-SAiT*.  -I - 

'HgO  layer 

CHClg  layer4 

r  HgO  layer 

CqH6  layer1 

H20  layer 

C6H5CH3  layer 

0.00102 

O.OOI38 

0.00171 

0.00222 

0.00308 

0.00398 

O.O1625 

0.0256 

0.0358 

0.0545 

0.0944 

0. 1465 

0.00219 

0.00247 

O.OO263 

O.OO360 

O.OO388 

O.OO568 

0.01989 

0.02408 

0.02675 

0.04580 

0.05287 
0. 10310 

O.OO236 

O.OO263 

O.OO281 

0.00385 

0.00412 

0.00494 

0.00607 

0.01956' 

0.02377 

O.O2637 

0.04531 

0.05238 

0.07063 

0. 10236 

Distribution  of  Iso  Caproic  Acid  at  250  Between: 

(Smith  and  White,  1929.) 


Water  and  Chloro-form 


Water  and  Benzene 


•3.  1  CwH1gqe-  Per  liter 


7  HgO  layer 

0.00021 

0.00041 

0.00075 

0.00114 

O.OO163 

0.00231 

0.00351 


O.OOI48 

0.00358 

0.00813 

0.01530 

0.02708 

0.047l8 

0.09298 


Gm.  Mols.  1  C6; 
A  HgO  layer 

0.00498 

O.OO564 

O.OO615 

0.00685 

0.00807 

0.00922 


lg02  per  liter 

'  C6H6  1;,yer  ' 

0.0589 
0.0742 
0.0874 
0.1030 
0. 1420 
0. 1800 


C 6 H j  2^2 


439 

Distribution  ok  Normal  Caproic  Acid  at  25  Bktwbkn 
(Kolossovsky  and  Levltas,  1935.) 


Water  and  Benzene 


Water  and  Toluene 


Gw.  Hols.  CaH1o0P  Per  liter  l 

'  HgO  layer(l)  cJh#  layer(2_)v  2 

0.01415  0.6917  0.0205 

0.01493  o.o8l59  0.0183 

0.02319  I.898  0.0122 

0.03144  2.790  0.0113 

0.05643  5.286  0.0107 

0.09157  7.703  0.0119 


Om.  Mols.  C( 

1 

igO  layer(l) 

C6H5CH3  layerli!:i 

2 

0.00550 

0.09668 

0.0569 

0.00904 

0.2515 

0.0359 

0.01336 

0.5345 

0.0250 

0.01753 

0.9039 

0.0194 

0.03105 

2.  154 

0.0144 

0.05974 

5.313 

0.0112 

0.09039 

7.703 

0.0117 

Distribution  of  Normal  Caproic  Acid  at  25 0  Bbtwren: 

(Kolosscwsky  and  Levltas,  1935.) 

Water  and  Anisole  Water  and  Decal  in 


Gm.  Mols. 

ceHia°2  per  uter 

1 

HgO  layer (1 ) 

C6H60CH3  layer 

"(2?  2 

O.O063 

00 

O’) 

rH 

O 

0.0438 

0.0094 

0.2476 

O.O380 

0.0126 

0.4441 

0 . 0284 

O.O189 

O.8096 

0.0233 

O.O236 

1.2262 

0.0192 

0.0355 

2.7314 

0.0130 

0.0910 

7.7040 

0.01l8 

Water  and  Carbon  Tetrachloride 


Gm.  Mols. 

ceHi2°a  ^  llter 

1 

HgO  layer (2) 

CC14  layer (2)  ' 

2 

0.001572 

0.00786 

0. 200 

0.003144 

0.02948 

0.107 

O.O06131 

0.1124 

0.0547 

O.OO9866 

O.2633 

0.0375 

O.OI281 

O.4677 

0.0274 

0.01886 

O.8764 

0.0215 

O.O283O 

1.827 

0.0155 

0.0452 

3.458 

0.0131 

0.091 

7.704 

0.01l8 

Water  and  Bromo  benzene 

Gm.  Mols. 

ceHi2°2  per  llter 

1 

/HgO  layer(l) 

C8H&Br  layer  (2)^ 

2 

0.0025 

0.0259 

0:0965 

0.0040 

O.O432 

0.0929 

0.0057 

O.0825 

O.0691 

0.0105 

O.2830 

0.0371 

O.O156 

0.5345 

0.0292 

O.0193 

0.8017 

0.0241 

0.0292 

I.6404 

0.0178 

O.091 

7.704 

0.0118 

Om.  Mols.  C6 

H12°2  Per  llter 

1 

HgO  layer (l) 

C10Hie  layer (2)' 

2 

0.00l8l 

0.00393 

0.472 

O.OO338 

0.01572 

0.215 

O.OO6524 

0.03537 

0.  184 

O.O1651 

O.2083 

0.0793 

0.02279 

0.7153 

0.0319 

O.O4480 

1-729 

0.0259 

O.06642 

4.622 

0.0144 

0.09100 

7.704 

0.01l8 

Water  and  Methyl  Iodide 

Gm.  Mola .  C( 

6Htf>°2  »*r  llter 

1 

/  HgO  layer(i) 

CH3I  layer(2)v 

2 

0.0025 

0.0244 

0. 1024 

0.0035 

0.0432 

0.08l0 

O.OO49 

0.0770 

O.0636 

0.0077 

O.1871 

0.0412 

0.0108 

0.3458 

0.0312 

0.0157 

0.6602 

0.0238 

O.O266 

1-7135 

0.0155 

0.0377 

2.9080 

0.0130 

0.0910 

7.7040 

0.01l8 

Water  and 

Nitro  benzene 

Om.  M0I8. 

C6H12°2  Per  llter 

1 

'  HgO  layer ( l ) 

CeH6N°2  layer  (2  )x  2 

0.00220 

0.01045 

0.211 

0.00371 

O.O3655 

0.  102 

0.00582 

O.0676 

O.0861 

0.01258 

0.2279 

0.0552 

0.01886 

O.4363 

0.0432 

0.02987 

O.9982 

0.0299 

0.04559 

2.452 

0.0l86 

0.0900 

7*700 

0.0117 
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c6h , 2o2 

Distribution  of  Normal  Caproic  Acid  Bbtwbbn  Watbr  and  Sbvbral 

Organic  Solvbnts  at  250. 

(Archibald,  1932.) 


Organic  solvent 


Ethyl  Methyl  Ketone 
Tertiary  Amyl  Alcohol 
Secondary  Butyl  Alcohol 
Normal  Butyl  Alcohol 
Normal  Amyl  Alcohol 
Ethyl  Ether 


Out.  Mola. 

C6H12^2  ***  llt*r 

2 

HgO  layer (1) 

Organic  solvent  layer(2) 

1 

0.01343 

O.2989 

22.26 

0.00355 

0.2917 

82.  17 

O.OI165 

0 . 2886 

24.77 

0.00403 

0.2874 

71.32 

0.00260 

0.2843 

109.3 

___ 

— 

7  5*0 

CAPROIC  ACID 


Distribution  of  Caproic  Acid  Bbtwbbn  Watbr  and 
Pbtrolbum  Ethbr  at  Room  Tbmpbraturb. 

(Grossfeld  and  Mlerroelster,  1931.) 


cc  0.1  n  NaOH  required  per  26  cc  of: 
n^o" layertn  Pet.  Ether  layer (2)  ' 


0.34 

0.36 

0.57 

1.06 

l .  14 

4-40 

1.67 

9.34 

1.99 

13*  11 

1 

2 

0.92 
0.53 
o.  26 
o.  18 
0.15 


DISTRIBUTION  OF  CAPROIC  ACID  BBTWBBN  WATBR  AND  OLIVB  OIL 

(BodansKy  and  Meigs,  1932.) 


25 

m 

ii 

37.5 

ii 

ii 


On.  Hols.  CfiH1pOp  Per  liter 
/HO  layer ( l )  Oil  layer (2) 


0.0012 

0.0024 

0.0056 

0.0013 

0.0027 

0.0066 


0.0082 

0.0170 

0.0440 

0.0082 

0.0170 

0.0440 


1 

2 

0.146 

0. 141 

0.127 

0.159 

0.159 

0. 165 


Additional  results  for  t 
caproic  acid  between  water 
1928. ) 


he  distribution  of  caproic 
and  olive  oil  at  23 0  are  2 


acid  and' of  iso 
iven  by  Bodansky , 


TRI  CAPROIN  C3H5(CH3(CH2)4C00)3. 

Results  for  the  reciprocal  solubility  of 
given  by  Loskit,  1928. 


tri  caproin  and  benzene  are 
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C6H I 2°3 


PARALDEHYDE  (CH3.CHOV 

Reciprocal  Solubility  of  Paraldehyde  and  Water.  (Pascal  and  Dupuy,  1920.) 

Mixtures  of  paraldehyde  and  water  were  cooled  or  rewarmed  while  bemg 
ticallv  agitated  and  the  temperature  of  appearance  or  disappearance  of  clouding 
determined  to  within  o°.5.  At  temperatures  above  5o°  it  was  necessary  to  renew 
lie  mixture  for  each  determination  to  avoid  the  production  of  a  small  amount 
of  aldehyde.  The  paraldehyde  was  purified  by  drying  and  recrystallizing  many 
times  untill  the  fusion-point  became  constant  at  ii°4.  It  contained  so  little 
aldehyde  that  it  scarcely  gave  a  coloration  with  Schiff’s  reagent. 


Solubility  of  Liquid  Paraldehyde 
in  Water 

(Mixtures  containing  an  excess  of  H,0). 


of  Gms.  Paraldehyde 

clouding  per  100  gms. 

or  clearing.  < 

uf  solution. 

8.5 . 

1 3 . 25 

1 1 .5 . 

12.45 

12.0 . 

12. do 

1 3 . 5 . . . 

11.9° 

17.0 . 

11.20 

27.0 . 

9.  IO 

40.0 . 

7.65 

42.5 . 

7  •  45 

68.0 . 

6.00 

75.0. .  ...... 

■5. 80 

Ice  curve. 

—  1.53 . 

9-3; 

—  1-99 . 

1 3 . 1 0 

Solid  Paraldehyde 

Curve. 

1 .71  (Eutec.). 

11. 8 

<5.0 . 

12.27 

6.0 . 

12.45 

9-5 . 

12.70 

Solubility  of  Hj 0  i 

in  Paraldehyde 

(Mixtures  containing  a  large 

exoess  of  Paraldehyd 

t*  of 

Gms.  IIjO 

clouding 

per  100  gms. 

or  clearing. 

of  solution. 

85.o . 

3 .5o 

63.o . 

2.45 

46.0 . 

1 . 75 

28.5 . 

1  .  3o 

19° . 

1  .o5 

i4-5 . 

0.95 

io.5 . 

0.90 

6.5 . 

0.80 

F.  pt.  of  11*0  in 

Paraldehyde. 

9-7« . 

1 .  i5 

10.02 . 

0.88* 

10.28 . 

o.635 

*  The  curve  of  the  f.  pt.  cuts  the  solubility 
curve  at  10°.  02  and  0  88  #/0  HaO.  This  is  the  f. 
pt.  of  moist  paraldehyde. 


Solubility  of  Paraldehyde  in  Dilute  Sulfuric  Acid  (5. 1 5  %  H2S04). 


t*  of  clouding 
or  clearing. 

i3.o. . . 
i3.5. . . 
16.0. . . 
19*5... 
20.0... 


Gms.  Paraldehyde 
per  100  gins.  sol. 

IO.7O 

10.  5o 

10.  IO 

9.55 

9.05 


t"  of  clouding 
of  clearing. 


24.0 

28.0 

32.0 

40.0 


Gms.  Paraldehyde 
per  100  grus.  sol. 

8.45 
7-95 
7.5o 
6.95 
6 . 1 5 


Distribution  of  Aldehyde  Between  Paraldehyde  and  :  (Pascal  and  Dupuy,  1920., 


Pure 

water. 

t“  In 

Gms.  Aldehyde  per  liter 

each  case. 

upper  layer. 

lower  layer. 

12°  .  . 

..  0.62 

2.00 

12  .  . 

I  .  IO 

3.20 

12  .  . 

.  .  I.95 

5.70 

20  .  . 

. .  i .  1 5 

3 . 1 5 

20  .  . 

• .  1.20 

3.20 

20  .  . 

•  .  2. .  3o 

5.3o 

4o  .  . 

..  1.43 

2.35 

40  .  . 

40  .. 

..  I.70 

..  2.90 

2.9° 

4.60 

Aq.  5  0/0 

HsSO*. 

0 

9 

0 

h,so4. 

Gms.  Aldehyde  per  luer 

Gini.  A  Id  eh  yd 

e  per  liter 

upper  Inver. 

lower  layer. 

upper  layer. 

lower  layer. 

I  .87 

5.39 

2.3l 

6.o5 

3.45 

8.60 

3.55 

9.10 

7.70 

12.60 

8.3o 

11.66 

7-90 

i4- 10 

8.35 

1 2 . 1 5 

8.o3 

1 3.97 

— 

19-9° 

19.60 

es 

O 

d 

12.87 

>9-9i 

19.03 

*0.02 

i5.3o 

‘9-9* 

*9- >4 

— 

c6h,203 
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Solubility  of  Paraldbhydb  in  Aq.  Salt  Solutions  at  About  i8°. 

(Traube,  Schbnlng  and  Weber,  1927.) 


Aq.  solution  of: 

Concentration 

cc  Paraldehyde  per 
5  cc  salt  solution 

Water  alone 

_ 

0.5 

Sodium  Salicylate 

saturated 

1.7 

Sodium  benzoate 

II 

0.65 

Aniline  hydrochloride 

It 

0.7 

Freezing-point  data  are  given  by  Paterno  and  Ampola,  1897,  for  mixtures 
of  paraldehyde  and  ethylene  bromide  and  for  mixtures  of  paraldehyde  and 
benzene. 

5  AMINOVALERIC  HYDANTOIC  ACID  (5  Uramido  valeric  acid)  CflH1203N2. 


Solvent 


d.  of  sat.  sol. 


Om.  Mol.  CeH120^J2 
per  liter  sat.  sol. 


Water 

100%  C2H60H 


25  0.99763 

25  0.78622 


0.0174  McMeekin,  Cohn 

0.00762  and  Weare,  1936. 


CYSTINE  LSCH2CH(NB2)C00H]e , CeH1204N2S2. 


Solubility  of  Labvo  Cystinb  in  Watbb. 


0  0m6'  C6H12°4N: 
1  per  liter  sat. 

O 

2  2,  Authority 

sol. 

t° 

O™  •  CCH12°4N2S2 
per  liter  aat.  sol. 

16-18 

0.109 

(Blix,  1928.) 

25 

0.115.  < 

19 

0.113 

(Neuberg,  1905.* 

25 

0.109  * 

20 

0. 168 

(Pfeiffer  and  Angern, 
1924. ) 

25 

0.1095  < 

20 

0. 190 

(Hoffman  and  Gortner, 
1922. ) 

25 

0.108-0.113  * 

24-27.5  0. 133 

(Toennies  and  Lavine, 
1930. ) 

25 

0.1097  ( 

Authority 


Blanchard,  1937.) 

Dalton  and  Schmidt, 

1935.1 

Loring  and  du  Vigneaud, 

1934.1 

Takahashi  and  Yaginuma, 

1929.1 


The  solubility  of  other  isomers  of  Cystine  was  studied  by  Andrews  and  de  Beer 
1928  and  by  Lor  ing  and  du  Vigneaud,  1934.  The  former  obtained  results  which 
suggested  that  d  cystine  may  be  about  4  times  as  soluble  as  1  cystine.  The 
subsequent  results  of  Loring  and  du  Vigeaud  showed  however,  that  these  two 
t“ome?s hive identical  solubilities.  The,  also  found  that  a  mixture  of  1 

r- in  “riV-i*!  »sr  ot  rs&r*  rs  -j^sr 

It  «°“as  iound  to  contain  (he  following  amounts  of  cystine  after  successive 
intervals  of  time. 


Time 


Oms .  Cystine  per  liter 


After  15  minutes 
"  io  hours 
"  180  " 


0.202 

0.215 

0.057 


SvrJaSs!  ~ 
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CgH , 2^4 


Solubility  of  l  Cystine  in  >Utbr. 

(Dalton  and  Schmidt,  1935.) 

The  following  values  were  derived  from  a  solubility  equation  calculated 
from  20  very  careful  determinations  at  9  different  temperatures  between  0 
and  65°.  The  sample  of  cystine  was  prepared  from  a  cy^tine  stone  **  g 
care  that  the  preparation  should  not  be  in  contact  with  acid  any  lo  g 
than  absolutely  necessary  and  crystallizing  twice  from  hot  water.  Dea¬ 
minations  made  with  0.01  gm.  and  with  0.10  gm.  of  sample  per  60  cc  of  water 
gave  results  which  agreed  within  3  percent  hence  only  insignificant  amounts 

of  inactive  isomers  were  present. 


Gms .  1  Cystine 

n 

Gms.  1  Cystine 

.0 

Gms.  1  cystine 

t° 

per  lOOOgms.  Hg0 

t° 

per  1000  gms.  HgO 

t 

per'  1000  gms .  Hg0 

0.0 

0.0502 

30 

O.1281 

55 

0.2799 

5 

O.0587 

35 

0.1498 

60 

0.3272 

10 

0.0686 

40 

0.1751 

65 

O.3826 

15 

0.0802 

45 

0 . 2048 

70 

0.4472 

20 

0.0938 

50 

0.2394 

75 

0.5229 

25 

O.IO96 

100 

1.  142 

CYSTINE 

Solubility  of  l  Cystine  in  Aqueous  Salt  Solutions  at  16-180 

(Bill,  1928  . ) 


The  experiments  were  made  by  adding  0.15  -0.20  gm.  I  cystine  to  15-20 
cc  of  0.1  a  NaOH  and  then  the  amount  of  salt  to  yield  the  desired  final 
concentration, next  enough  0.1  a  CH-COOH  to  bring  the  pH  to  5.6  (the  mean 
of  urine  p  „ )  and  finally  enough  Hg0  to  bring  the  volume  to  300  cc.  A 
drop  of  CHClj  was  added  to  prevent  growth  of  bacteria.  The  mixtures  were 
shaken  constantly  for  5  hours  daily  for  5  days.  The  cystine  in  the  satu¬ 
rated  solutions  was  calculated  from  determinations  of  sulfur  made  by 
oxidizing  with  alkaline  permanganate  and  precipitating  with  BaCl2. 


Salt  and 

cone,  in  normality 

KC1  0.25a 


NaCl 
NH  Cl 
Mo  Cl 


Oms.  cystine 
per  liter  sat.  sol. 

0.133 
0. 138 
0.  121 
0. 155 
0.129 
0. 126 

O.  133 


Salt  and 

cone.  In  normality 


Oms.  cystine 
per  liter  sat.  sol. 

0 . 166 

0 . 128 
O.  144 

0.  173 

0.215 

0.274 


NaH?P0  1 
NaJpO  P 

0.25 

Cagi  4 

0.0625 

II 

0. 125 

II 

0.25 

II 

II 

0.50 

1.00 

The  influence  of  the  diffusible  organic  substances  and  of  the  colloids 
o  urine  upon  the  solubility  of  cystine  was  also  studied.  The  solubility 

hv  ^tinVD  Ufine  1S  greater  than  corresponds  to  the  increase  produced 
by  the  combinations  studied.  F 
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CYSTINE 


Solubility  or  Cystinb  in  Aquious  Alcohol 
Solutions  or  Sodium  Cblorid*  and  of  Calcium  Chloridi  at  25 °. 

(McMeekln,  Cohn,  and  Blanchard.  1037.) 


Results  for  Aq.  15%  C£H60H 
Solutions  of  NaCl 


Cone,  of 

NaCl 

d.  of 

On.  Mole. 

In  solvent 

sat. 

WM  per 

'Hole. 

Ionic’ 

sol. 

liter,  sat.  sol. 

0.0 

0.0 

0.97764 

O.OOO161 

0.025 

0.05 

0.9797a 

O.OOO169 

0.05 

0.10 

0.98183 

0.000178 

0.125 

0.25 

0.98777 

0.000197 

0.25 

0.50 

0.99791 

0.000220 

Results  for  Aq.  30%  CEH60H 


Solut 

ions  of  NaCl 

Cone,  of  Ned 

d.  Of 

On.  Hols. 

In  solvent 

sat. 

CeHlE°4N282  p#r 

ilola. 

Ionic’ 

sol. 

liter  sat.  sol. 

0.0 

0.0 

0.95980 

0.0000507 

0.025 

0.05 

O.96223 

0.0000544 

0.05 

0. 10 

O.96388 

O.OOOO582 

0.125 

0.25 

O.97046 

0.0000685 

0.25 

0.50 

0.97937 

0.0000866 

Results  for  Aq.  30%  CaHB0H  Solutions  of  CaCl£ 


Cone,  of  CaCl. 

'  Mol*. 

0.025 

0.05 

0.075 

0.15 

0.25 


in  solvent  d.  of 

ionic 

'  sat.  sol, 

0.05 

0.96124 

0.10 

0.96267 

0.15 

0.96418 

0.30 

O.96857 

0.75 

0.98155 

On.  Woln . 

per  liter  nnt.  sol. 

0.0000550 

0.0000597 

0.0000649 

0.0000801 

0.000128 


Experiments  showing  the  influence  of  pH  and  of  several 

r^ToniZ  notCemployedDf  or' reac  hi  .^equilibrium. '  The  prepared  mixture, 
were°cooled°to  o^anJ  the  excess  of  dissolved  cystine  was  caused  to 
crystallize  out  hy  stirring  now  and  the.  ^ 

NH^Cl^solut  ion^vas  J^d'ai  pH  6.0.  NnCl.iNH.I.SO.  and  Na.SO.  increase 
Uj  souiiiuy  of  cystine,  NH.C1  and  CH.COONH.  Save 
decreased  its  solubility  in  water. 


no  effect  and  C£HBOH 
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SOLUBILITY  OF  l  CTSTINI  IN  AQUEOUS  SALT  SOLUTIONS  AT  25  °  • 
(HcMeeKln,  Cohn  and  Blanchard,  L837.) 


Results  for  aq.  solutions  of: 


Sodium  Chloride 


Concentration 

d.  of 

On.  Hols. 

of  aq.  salt^aolutlon 

sat. 

CCH12°4N2Sfc 

Hols. 

Ionic  ' 

aol. 

per  liter 

0.0 

0.0 

0.9973 

0.000454 

0.025 

0.05 

0.9993 

0.000478 

0.05 

0.10 

1.0014 

0.000494 

0.10 

0.20 

1.0054 

0.000532 

0.25 

0.50 

1.0176 

0.000578 

0.50 

1.00 

1.0373 

0.000650 

2.00 

4.00 

1.475 

0.000845 

Sodium 

Sulfate 

0. 10 

0. 30 

1.0091 

0.000533 

0.25 

o.75 

1.0280 

0.000579 

0.50 

1.50 

1.0587 

O.OOO616 

1.00 

3.00 

1.H57 

O.OOO645 

1.10 

3-30 

1.1273 

O.OO0649 

1.35 

3.75 

1.1441 

0.000621 

1.41 

4.33 

1.1632  0.000612 

1.50 

4.50 

1.1652  0.000595 

GLUCOSE  d  C*HijO«.HiO. 
ioo  gms.  HiO  dissolve  82 

100  gms.  pyridine  "  7.62 

100  gms.  aq.  50%  pyridine  “  49. 17 

100  gms.  trichlor  ethylene  "  0.006 

GLUCOSE  (Dextrose)  C«H|1OfHtO. 


Calcium  Chloride 


Concentration 

d.  of 

On.  Hols. 

of  aq .  salt 

.  solution 

sat. 

ViaW* 

'  Hole. 

Ionic  ^ 

sol. 

per  liter 

0.0625 

00 

00 

r-4 

• 

O 

1.0030 

0.000533 

0.10 

O.30 

1 .00627 

0.000580 

0. 125 

0.375 

1.0083 

0.000599 

0. 15 

0.45 

1.01083 

0.000633 

0.25 

0.75 

1 .0195 

0.000730 

0.50 

1.50 

1.0431 

0.000895 

1.00 

3*oo 

1.0840 

0.001140 

Ammonium  Sulfate 

0.  10 

0.30 

1.0047 

0.000539 

0.25 

0.75 

1.0164 

0.000591 

0.50 

1.50 

1.0345 

0.000666 

1.00 

3.00 

1.0690 

0.000730 

1.50 

4.50 

1. 1015 

O.OOO699 

2.00 

6.00 

1. 1322 

o.ooo66r2 

2.50 

7-50 

1.1618 

0.000579 

2.63 

7.89 

1.1670 

0. 000545 

3.00 

9.00 

1.1901 

0.000475 

3-50 

10.50 

1.3145 

0.000416 

4*00 

12.00 

1 . 2409 

0.000316 

gms.  glucose  at  20-25°.  (Dehn,  1917.) 


41 

44 

44 

' —  — - * 

44 

41 

14 

44 

44 

44 

44 

15° 

(Wester  and  Bruins,  1914.) 


Solubility  of  Glucose  in  Water.  { Jackson  and  Silsbce,  1922. ) 

Saturation  was  obtained  by  constant  agitation  in  a  thermostat.  The  saturated 
solutions  were  analyzed  by  a  densimetrio  and  polariscopic  determination  of  the 
dextrose  in  the  sample. 


— 0.774. . . . . 

— 2.116 . 

— 2.3o5 . 

— 5.6o5 . 

— 5 . 3  (Eiiicc.). 

-t-o  .5 . 

1 5 .  oi . 

22.98 . 

28.07 . 

3o.o . 

35.0 . 

4o.4 . 


Gms.  Call, ,Oa 

per  100  gms. 

Solid 

sat.  sol. 

Phase. 

t*. 

6.83 

Ice 

4l.45 . 

16. 65 

45.0 . 

17-^9 

» 

5o.o (ir.  pi.).. 

33.02 

» 

28.0 . 

3l.75  »-t-Ctlltt0,.ll,0  40 .  o . 

35.2  «C,  H,20s.H40  45.o. 

44.96  »  55. 2  > 

*9-37  >»  64.75 

^2-99  »  70.2. 

54.64  »  80.5, 


Gins.  cuii,,o„ 

per  100  gms.  Solid 

sat.  sol.  Phase. 

62.82  «C«HI,0,.H,0 


65.71 

70.90 

67.0  (tinsiablc) 
67 . 6  » 

69 . 69  o 
73 . 08  istalilci 

76 . 36  » 
78.2.3  » 

8 1 . 49  » 

8  4 . 90  >1 


» 

»-h<X  C,H„0, 
®  (,#11  ijOj 

n 

>) 

n 

n 

>> 

»> 

i> 


A  recalculation  and  discussion  of  the  above 


results  is  given  by  Gillis,  1923. 


Solubility  of  Glucose  in  Methyl  Alcohol. 

(Gill Is  and  Nachtergaele ,  1934.) 

At  temperatures  below  50°  the  saturated  solutions  obtained  by  constant 
agitation  were  analyzed  by  evaporation  and  weighing  the  residue  and  also 
by  polarametric  analysis.  Above  50°  the  point  of  disappearance  of  the 
last  crystal  in  known  mixtures  was  determined. 


0  Gms  •  C6H12°S 

per  100  gms. 

Solid 

1  /sat.  sol. 

ch3oh  “'V 

Phase 

0.0 

1.5 

1.52 

a  C6HjP6 

25.0 

2.  3 

2.35 

35.0 

3-4 

3-51 

50.0 

4.9 

5.15 

76. 1 

9.96 

II.06 

II 

87.5 

15.3 

18.06 

II 

98.O 

24.43 

32.32 

99-5 

27.6 

38.1 

II 

104-  2 

0 

• 

O 

66 . 66 

II 

t° 

Gms.  CfiH1?0fl  per  100  gms. 
Gsat.  sol.  CHjOH 

Solid 
A  Phase 

105.0 

49.5 

98.00 

a  ^6^1 2^6 

106.6 

54.6 

120.26 

io8.6tr.pt64.8 

184*10 

"+pC( 

113 

69.8 

231 . 12 

(is  (JgHjgO 

117.2 

74.9 

298.4O 

119-2 

78.3 

360.82 

122.8 

83.2 

495.23 

125.9 

87.2 

681.25 

128.5 

92.0 

1150.00 

Solubility  of 


Sugar. 


Several  Sugars  in  Aqueous  Alcohol  at  20  . 


(Hudson  and  Yanovsky,  19 1 7-) 


Formula.  Solvent. 


Gms.  Anhydrous  Sugar 
per  100  cc.  Solution. 


Initial  Final 

Solubility.  Solubility. 


a  Arabinose 
0  Cellose 
0  Fructose 


a  Galactose 
a  “ 

0,  a  Glucoheptose 
a  Glucose 
a  “ 

a  “  hydrate 
0  Glucose 
a  Lactose  hydrate 
a  Lyxose 

0  Maltose  hydrate 
0  Mannose 
0 

0  Mellibose  Dihydrate 
a  Rhamnose  Hydrate 

u  “ 

a 

a  Xylose 
Sucrose 

Trehalose  Dihydrate 
Raffinose  Pentahydrate 


CjHioOj 

c1?hkou 

C,H,A 

«( 

(I 

c,h12o, 

tc 

c7huo7 

CeH120, 

(( 

CeH,AH20 

CeHuOj. 

CuHsOn-HjO 

C6H,A 

CuHAiH20 

C.HA 

C„Hn04.2H20 

c.hah.o 

<4 

c6ha 

C12H220u 

c12ha,.2H2o 

C1iiH3201,.5H20 


80%  c2h6oh 
20%  “ 

80%  “ 

95%  , 

Methyl  Alcohol 
60%  C2H5OH 
80%  “ 

20%  “ 

8o%  , 

Methyl  Alcohol 
80%  C2ILOH 
80% 

40% 

90% 

60%  “ 

80%  “ 

Methyl  Alcohol 
80%  C2H5OH 
100% 

70% 

80% 

80% 

70% 

50% 


U 

u 


a 

it 


o.  74 

3- 2 
13-4 

1.8 

5-2 

I .  I 

o.  27 

4 

2 

0.85 

i-3 

4- 9 

1 . 1 

5- 4 

3 

2.4 

0.78 

0.76 

8.6 

8.2 

2.7 

3-7 

1.8 
14 


1.94 

4-7 
27.4 
4.2 
11 . 1 

3-  1 
0.65 

4- 5 
4-5 

1.6 

3 

9.1 

2.4 

7-9 

4-75 

13 

4-4 

1-3 

9-5 

9.6 

6.2 

3-7 

1.8 

1-4 


SOLUBILIT F  OF  GI.OCOSB  I»  S.VMAL  SOLVES  ”  23< 
Huffman  and  Cattolr,  1928.) 


/Parks. 


Solvent 


Gms.  per  100  gms^ 
/  vitreous  glucose 


sat.  solution 
Crystalline  glucose 


Ethyl  alcohol  99% 
>1  "  100% 

i  Propyl  alcohol 
Acetone 


4.70 

1.58 

1.07 

0.184 


0.44 

0.22 

0.08 

0.014 


Solubility  of  Sorbose  and  Gulose  in  Water  and  Alcohols. 

(de  Bruyn  and  van  Ekenstein,  1900.) 


Sugar. 

d  Sorbose 
/  Sorbose 
l  Gulose 


M.-pt. 

Gms. 

Sugar  per  100  cc. 

Sat.  Sol.  in: 

HjO  at  ioo°. 

CHjOH  at  17 

°.  CjHjOH  at  1 70' 

151 

0.  22 

1 . 70 

1.02 

150 

0.23 

1.68 

I 

150 

0.  24 

I.72 

1 . 04 

100  gms.  H20  dissolve  108  gms.  maltose  at  20°-25°.  (Dehn,  1917.) 

100  gms.  H20  dissolve  14.3  gms.  raffinose  at  20°-25°. 


Solubility  of  Phenylhydrazones  and  /3  Naphthylhydrazones  of  the 
Sugars  in  Water  and  in  Alcohols  at  i6°-i8°. 

(van  Ekenstein  and  de  Bruyn,  1896.) 


The  hydrazones  were  prepared  by  adding  to  a  concentrated  and  warm  solution 
of  the  sugar  the  equivalent  quantity  of  the  hydrazine  dissolved  in  the  molecular 
quantity  of  glacial  acetic  acid.  The  precipitated  hydrazones  were  recrystallized 
from  30  to  50  per  cent  alcohol.  No  details  in  regard  to  the  method  of  obtaining 
saturation  or  of  analysis  of  the  solutions  are  given. 


Phenylhydrazone  of: 


Methyl  Mannose 
“  Arabinose 
Rhamnose 
Galactose 
Ethyl  Galactose 
“  Mannose 
“  Arabinose 
“  Rhamnose 
Amyl  Galactose 
“  Mannose 
“  Arabinose 
“  Rhamnose 
“  Glucose 
“  Lactose 
Allyl  Galactose 
“  Mannose 
“  Arabinose 
“  Rhamnose 
“  Glucose 
“  Lactose 
“  Melibose 
Benzyl  Galactose 
“  Mannose 
“  Arabinose 
“  Rhamnose 
“  Glucose 
“  Lactose 
&  Naphthyl  Galactose 


Mannose 

Arabinose 

Rhamnose 

Glucose 

Xylose 

Lactose 

Maltose 

Melibose 


M.-pt. 

Gms.  Compound  per  ioc 

Water. 

CHjOH. 

178 

0 .  2-0 . 06 

0-59 

161 

H  ' 

124 

•  u 

very  si.  st 

180 

a 

it 

169 

... 

159 

•  •  • 

153 

... 

123 

very  si.  st 

116 

134 

120 

99 

very  si.  st 

128 

123 

157 

142 

145 

135 

*55 

132 

192 

154 

0.9 

165 

o-55 

170 

0.4 

121 

15-4 

ISO 

0.  5 

128 

167 

*57 

141 

0. 14 

0.18 

0.  22 

0.9 

170 

O.  20 

95 

70 

°.  25 

O.32 

203 

0.07 

176 

135 

Solvent  96 

per  cent  C,HtOH. 

Sat.  Sol.  in: 


CjH6OH. 

0.05-0.02 

<< 

<< 

<< 

O.  I 
O.  2 
O.4 

0.6 
3  5 

3-6 

6-5 
1 . 2 
0.4 
o-3 
0.7 

°-5 


o.  2 

°3 

0.08 

O.  2 

0.06 

6.7 

O.  IO 

O.06 

o.  24* 

o.  25* 

0.62* 

0.44* 

5* 

6.62* 
o.  2 * 
o.  4* 

*•3* 
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c6h,2o6 

GALACTOSE  GH.jO,. 

100  gms.  saturated  solution  in  pyridine  contain  5.45  gms.  CjHuOs  at  26°, 
density  of  solution  =  1.0065.  (Holty.  1905.) 

100  gms.  BiO  dissolve  68.3  gms.  galactose  at  20-25°.  (Dehn,  917.) 

100  gms.  aq.  50%  pyridine  dissolve  6.83  gms.  galactose  at  20-25°.  “ 

IsoINOSITOL  C.HuOe. 

100  gms.  HaO  dissolve  25. 12  gms.  CeHi202  at  180  and  43.22  gms.  at  ioo°.  (Muller,  191*.) 


RHAMNOSE-t-CH  3lCH0H)4CH0  +  H20. 

Solubility  or  Rhamnos*  in  Several  Alcohols. 

(Upson,  Fluevog  and  Albert,  1936.) 

The  determinations  were  made  by  observing  the  temperatures  at  which 
the  last  crystal  disappeared  from  mixtures  of  known  amounts  of  solid 
and  solvent  contained  in  3  to  15  cc  sealed  glass  bulbs  while  being 
slowly  heated. 


Results  for  the  solubility  in: 

Methyl  alcohol  Ethyl  alcohol  0  Propyl  alcohol 


Ow.  Hols* 

per  100  gw.  wols.  CH^OH 


o  Ow.  Mols.  CjHjgOg.RgO  0  Ow.  Mols.  CjHjgOg.HgO 
1  per  100  gw.  wols.  CgHgOH  per  100  gw.  wola.  C-jH^OH 


35.9 

16.7 

42.6 

24.4 

49.1 

35.5 

53.3 

44*4 

56.0 

49*9 

60.5 

61.4 

42.0 

7*93 

49*3 

12.6 

53*6 

17*2 

56.1 

21.5 

59.2 

26. 1 

6l.l 

30.7 

31.0  2.43 

40.0  3*  32 

46.1  4.43 

51.2  6.04 

56.5  8.04 

6a. 1  10.33 

63.2  12.44 


Iso  propyl  alcohol 

Ow.  M0l8.  CgHjgOg.HgO 
per  100  gw*  wols.  C^H^OH 


n  Butyl  alcohol 

GW.  Mols.  CgHjgdj.HgO 
per  100  gw.  wols.  C^HgOH 


36.8 

3.01 

32.3 

44.5 

4.06 

40.9 

49*3 

5*37 

47*6 

53.8 

6.86 

53*6 

55*3 

7*49 

55*3 

61.2 

10.70 

61.0 

1.85  40.4 
2.27  44*8 
3.38  51.4 
4-39  55*0 

4.89  61,2 

6.66  66.6 


secondary  Butyl  alcohol  Tertiary  Butyl  alcohol 


Ow.  Hols.  CgHjgOg-HgO 
per  100  gw.  wols.  C^HgOH 


43-  1 
49.I 

53.5 

58.6 
65.4 
72. 4" 


3*25 

4*04 

4.68 

6.41 

8.74 

13*86 


42.4 

53*2 

57*1 

62.3 

67.4 


Ow.  Mols.  .0 


per  100  gw.  wols 

3*97 

5*99 

7*10 

8.72 

11.40 


C4H80H 

35.8 
46. 1 
54*5 

60.5 

62.4 


Iso  Butyl  alcohol 

Ow.  Mols.  CgHjgOg.HgO 
per  100 gw.  wols.  C4HgOH 

2.  l8 

2.85 
3*78 
4.51 
6. 17 

7.83 

Allyl  alcohol 


Ow.  Mols.  CgHjgOg.HgO 
perlOOgw.  wols.  CgHgOH 


4*05 

6.28 

10.72 

15*62 

l8.60 


449 


CgH , 2^6 


MANNOSE  <*-d  and  P-d,  CH20H(CH0H)  4CH0. 

SOLDBILITT  OF  EACH  SlPARATILY  IN  SBVBtAL  ALCOHOLS. 
(Upson,  Fluevog  and  Albert,  1035.) 

Results  for  the  Solubility  in: 


Methyl 

Alcohol 

Ethyl  Alcohol 

a-d-Mannose 

P-d- 

-Mannose 

a-d- 

-Mannose 

/3-d 

-Mannose 

Gto.  MOl. 

0*.  MOl. 

Ota.  Mol. 

Om.  Mol. 

C6H12°8  100 

t°  cei 

4 2° 6  »r  100 

1  C8H12°8  pBr  100 

«•  Vie0®  per  100 

g*.  mol.  Alcohol 

gm. 

mol.  Alcohol 

«®- 

.  mol.  Alcohol 

gm. 

mol.  Alcohol 

44.8 

2.  l8 

41.5 

1.84 

43.3 

0.353 

48.2 

0.337 

46. 1 

2.29 

45*0 

2.19 

53.0 

0.490 

51.8 

0.394 

50.2 

2.84 

51.3 

,2.82 

57.9 

0.627 

55.3 

0.455 

53*9 

3-38 

55-0 

3.36 

58.3 

0.639 

6l.2 

O.568 

58.9 

4.  32 

59-1 

3.95 

61.1 

O.695 

65-4 

0.697 

62.6 

5-07 

64.3 

4-97 

67.6 

O.895 

71-4 

O.867 

Normal  Propyl  Alcohol 

Iso  Propyl  Alcohol 

41.3 

0. 129 

48.  7 

0.123 

40.2 

0.131 

47.1 

0. 130 

47- 1 

0. 164 

53-0 

0. 149 

49.3 

0. 191 

51.7 

0.159 

56.4 

0.248 

59-8 

0. 193 

53.3 

0.227 

58.3 

0.206 

60.0 

0. 29u 

65.6 

0.250 

57.7 

0.297 

62.  4 

0.250 

63.1 

0.  320 

70.3 

0. 306 

59.3 

0. 331 

67.6 

0.312 

68.4 

0.396 

75-7 

0.419 

64.2 

0.388 

71.1 

0.371 

Normal  Butyl  Alcohol 

Iso  Butyl 

.  Alcohol 

43.9 

0.0888 

41.3 

0.0679 

47.1 

0.0848 

47-0 

O.0608 

47- 1 

0.101 

51-3 

O.0815 

53. 1 

0. 106 

49-8 

0.0679 

51.0 

0.116 

55-8 

0.  101 

55.1 

0.118 

54-0 

0.0820 

55.8 

0. 142 

60.1 

0. 127 

57.6 

0.135 

58.2 

0. 103 

62.9 

0. 199 

65.  l 

0.165 

62. 6 

0. 180 

63.8 

0.137 

69.6 

0.281 

73.6 

0. 249 

72.5 

0.269 

73. 1 

0.203 

Secondary  Butyl  Alcohol 


Tertiary  Butyl  Alcohol 


46. 1 
50.8 
55-4 
56.4 
66.0 

76.1 


0.132 

0.162 

0.199 

0.209 

0.281 

0.438 


45-1 

48.7 

53-9 

58.0 

65.2 

70.6 


0.0933 

45.3 

0.208 

47.9 

0.204 

0.116 

47.3 

0.227 

53.3 

0 . 246 

0 . 144 

53.8 

0.272 

S8.1 

0.318 

0.175 

54.3 

0.308 

65.0 

0.411 

0.339 

64.2 

0.447 

69-5 

0.487 

0.301 

68.7 

0.521 

74.0 

0.589 

Allyl  Alcohol 


48.2 
Sa.o 

55.3 

56.5 

66.6 


0.333 

0.378 

0.438 

0-455 

0.672 


47.2 

51-8 

58.4 

65.0 

68.2 


0.335 

0.281 

0-393 

0.511 

0.586 
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C6H|206 

d  MANNONIC  Y-LACTONE  M.  pt.  152  [a]  =  +52. 3°- 

d  MANNONIC  ^ -LACTONE  M.  pt.  162.5  [<*]  V  =  +1120. 

Solubility  of  Each  Separately  in  Sbvrral  Alcohols. 

(Upson,  Fluevog  and  Albert,  1936.) 


Results  for  the  solubility  in: 


Methyl  Alcohol 


Ethyl  Alcohol 


Om.  Mols.  Y 
Lactone  per 
100  gm.  mols. 
Alcohol 


Om.  Mols.  6 
Lactone  per 
100  gjn.  mols. 
Alcohol 


Om.  Mols.  Y 
Lactone  per 
100  gm.  mols. 
Alcohol 


Gm.  Mols.  6 

„  Lactone  per 
.  ® 

100  gm.  mols. 
Alcohol 


0 

0 

0.813 

35.8 

0.235 

47.9 

1.083 

45-3 

0.341 

53-4 

1.325 

54-9 

0 . 508 

60.9 

1.797 

63-4 

0.779 

67.4 

2.367  66.9 

Normal  Propyl 

0-957 

Alcohol 

42.  2 

0.0849 

45  •  9 

0.0476 

47.3 

0.105 

53-9 

0.0679 

55-3 

0. 158 

65-4 

0.123 

64.6 

0.244 

65.4 

0.123 

68.6 

0 . 296 

71-4 

0.157 

Normal  Butyl  Alcohol 


47-1 

0.0719 

48. 1 

0.0379 

51.3 

O.0868 

50.8 

0.0414 

54-  7 

0 . 106 

53-9 

0.0472 

60. 1 

0.139 

59-6 

0.0634 

63.O 

0 . 163 

65-0 

0.0822 

71-5 

0 . 242 

69-4 

0.103 

Secondary 

Butyl 

Alcohol 

44*  1 

0.207 

42.0 

0.0853 

48.  3 

O.250 

49.8 

0.124 

55-9 

0-357 

53-6 

0.144 

60.4 

0 . 427 

60. 4 

0.192 

64-5 

0.519  68.2  0.279 

Iso  Propyl  Alcohol 

43-8 

0 . 109 

45-6 

0.0607 

51.6 

0. 163 

55*4 

0.0935 

57-4 

0.215 

61.1 

0.121 

64-4 

0.294 

65-3 

0.146 

67.9 

0.349 

Iso  Butyl 

69.7  0.181 

Alcohol 

49-5 

0.0659 

46.8 

0.0307 

51  •  7 

0.0770 

52.3 

0.0402 

56.9 

0 . 102 

55-4 

0.0461 

63  •  3 

0.142 

59-5 

0.0582 

66 . 4 

0 .164 

63.0 

0.0693 

75-1 

0 . 236 

68.1 

0.0842 

Tertiary  Butyl  Alcohol 


43.1  0.0807 

46.6  0.0927 

52.0  0.125 

57.4  0.167 

64 .7  0 • 238 

68.7  0.286 


44.9  -0.0415 

49.2  0*0487 

52.0  0.0637 

58.5  0.0827 

64.9  0.115 

71.9  0.152 


35.2  0.0938 

41.9  0.123 

48.7  0.173 

55.6  0.250 
59.0  0  •  288 
70.0  0.424 


39.4  0.0638 

43.4  0.0752 

47.6  0.0907 

53.7  0 . 125 

57.7  0.153 

67.1  0.226 


Allyl  Alcohol 


46.4  0.215 

49.7  o • 250 

55.1  0.320 

60.4  0.404 

63.4  0.464 


42 .o  0 • 0806 

46.6  0.0964 

53.0  0.127 

57.7  0.156 

62.0  0.192 

67.6  0.247 


451 


|  2^6 


*  *  A 

a  METHYL-d-MANNOSIDE 


M.  pt. 


195",  r°o 


20°  . 
¥  " 


+24*5° • 


Results  for  the  solubility  in: 


Methyl  Alcohol 

Om.  Mols.  Mannoslde 

.0 

1  In  100  gm.  Mols.  CHjOH 


40.2 

0.458 

43-7 

0.523 

49.8 

0.652 

54.9 

0.776 

58.4 

0.867 

62.4 

1.010 

64.6 

1.094 

66.8 

1.205 

Iso  Propyl  Alcohol 


Ethyl  Alcohol 


0*.  Mols.  Mannoslde 

0  • 


In  100  gm.  mols.  CgHgOH 

37.9 

0.0940 

47-4 

0.177 

54.6 

0.249 

62.O 

O.342 

66. 1 

0.413 

76.2 

0.615 

81.0 

0.761 

84.6 

O.905 

Normal 

Butyl  Alcohol 

Propyl  Alcohol 

Om.  Mols.  Mannoslde 
1  In  100  gm.  mofs.  CjltjOH 

45*8  0.077 

48.9  0.099 

54.6  0.148 

60.1  0.194 

68.1  0.270 

750  0.386 


Iso  Butyl  Alcohol 


0  On.  Mols.  Mannoslde 
1  per  100  gro.  nols.  C3H?0H 

46.3  O.0876 

51.6  0.129 

57.3  0.164 

60.8  0.206 

65-7  0.254 

68.0  0.276 

73*8  0.362 

79*7  0.486 

Secondary  Butyl  Alcohol 


On.  Mols.  Mannoslde 


V  l*r 

100  gm.  mols 

45.8 

0.0539 

56. 1 

0. 107 

56.2 

0. 109 

62.7 

0. 165 

67.5 

0.219 

73- 1 

0.290 

91.1 

0.632 

Tertiary  Butyl  Alcohol 


Om.  Mols.  Mannoslde 
per  100  gm.  mols.  C^HgOH 


46. 1 

0.0528 

51.1 

0.0746 

56.0 

0.104 

63*5 

0.154 

69.4 

0.221 

74.3 

O.285 

80. 1 

O.363 

83.0 

O.42O 

Allyl  Alcohol 


r° 

Om.  Mols.  Mannoslde 

.  0 

Om.  Mols. 

Mannoslde 

0 

Gm.  Mols.  Mannoslde 

Per  100  gm.  mols.  C4H0OH 

L 

per  100  gm. 

mols.  C4H0OH 

t 

per  100  gm.  mols.  C’3H, 

49.7 

0. 107 

38.0 

0. 

102 

46.2 

0.  197 

53.9 

0. 140 

41.4 

0. 

114 

49.4 

0. 229 

58.6 

0.175 

55.0 

0. 

200 

53.3 

0.275 

00.7 

0.251 

60.9 

0. 

258 

58.55 

0.345 

75.6 

O.367 

71.7 

0. 

402 

60.5 

0.391 

00.5 

93.9 

0.440 

O.768 

83.8 

0. 

613 

63.2 

70.3 

0.436 

O.581 

Methyl  PIPERIDINE  C,H1()N.CH3 


Riciprocal  Solubility  of  Mrthyl  Pipiridin*  and  Watrr. 

(FUahner,  1  #06 . ) 


.0 

Oma 

•  C6H1cP’C,,3 

par 

.0 

Oms .  .CHj 

per 

t 

100  gra.  sat. 

sol. 

V 

100  gms.  sat. 

sol. 

77 

5*3 

48.5 

21.3 

85.5 

69.5 

5.8 

48.7 

26.9 

112.0 

63.6 

6.4 

49.5 

37.2 

230.4 

54. 1 

8.0 

51.2 

46.3 

275-  + 

50.3 

10.3 

55.0 

55.9 

236. 

48.7 

13.0 

61.5 

650 

196 

98.3! 1) 

16.7 

70.0 

74-2 

178 

( 1 )  Lower 

critical 

temperature. 

The  upper 

critical  tern 

One .  CgHjQN.CHg  per 
100  gms.  set •  sol. 

83.4 

89.6 

83.4 

65.3 

13*5 

8.8 

5.3 


higher  than  280* 


Distribution  or  »  Methvl  Piperioine  »t  ->5«  Between  :  (Smith,  mi, 


Water  and  Ether. 

Hilllmols.  CSH„N.CH, 
per  liter  of 


8,0 

layer  (C,). 

o .  8o5 
1. 33 
2.o65 
3.42 
5.92 


(Cj  11,1,0 

layer  (C,). 
I  .  37 
2.3l 

3.59 

6.20 

10.92 


.70 

•74 

•74 

.81 

.85 


Water  and  Xylene. 


Mtillmols.  CjHjoN.CH, 
per  liter  of 


11,0 

layer  (C,). 

o.683 
1  .o5 

1 .70 
1.85 
2 . 4o 

3.70 
7.33 


Xylene 
.layer  (C,l. 

0.934 

i.3i5 

2.3oo 

2.575 

3.40 

6.21 

12.67 


365 
260 
35o 
390 
420 
,64o 
1 .725 


Acetone  and  *Gly 

MlllimoU.  CsHlt,N.CH, 
per  liter  of 

Acetone 
layer  (A). 

O.29 
o.65 
1 .375 

3. 10 

6. 10 
1 1 . 1 5 
22.2 


1922.) 

cerol. 


Glycerol 
layer  (G). 

A 

g“ 

1  .o3 

0 

1*3 

OC 

S3 

1 .3o 

0. 5oo 

2.00 

0.687 

3.5o 

0.886 

6.60 

0.954 

11  .o5 

1 .010 

20.8 

1 .068 

ar' giv'" bv  u" a"d 

>becki  (191°) • 


(OPYL  URETHAN  C3H7NHC00C2H5  • 

100  gms.  H20  dissolve  8.34  g".  CeHi3°2N  at  i5-5  • 


(Ftthnef,  1924. > 
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LEUCINES  c  ,h13o2n 

Solubility  or 
1  Lbucinb  and 


dl  ISOLBUCINB,  d  ISOLBUCINB,  dl  LBUCINB 

dl  Norlbucinb,  Each  Sbparatbly  in  Watbr 
(Dalton  and  Schmidt.  1933.  1935.) 


TV.  frti  i nwi no  values  were  derived  from  solubility  equations  calculated 
1 1eH«  of  from  ,8  to  40  very  careful  deter.fuauous 

at  9  to  10  different  temperatures  between  o  and  70  . 


0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

100 


Oma.  of  each  compound  separately  per  100  gms.  H20 


r  dl  Leucine 

1  Leucine 

(CH?)„CHCHp,CH 

(CHj^CHCHgCH 

(NHg)COOH 

(NHg)COOH 

0.797(0.8812) 

2.270 

0.823 

2.28l 

O.856 

2.301 

0.894 

2.333 

0.939 

2.374 

0.991 ( 1. l8l) 

2.426 

1.051 

2.490 

1.  121 

2.568 

1.203 

2.658 

1.297 

2.764 

i.406( 1.764) 

2.887 

1.531 

3.028 

I.678 

3.189 

I.848 

3.374 

2.046 

3.584 

2.276(2.840) 

3.823 

4.206(4.83) 

5.638 

dl  Isoleucine 

d  isoleuclne 

CH,CH9CH ( CHa ) 

CHgCHgCHCHg 

^CHNHfOOH 

CHNHgCOOH 

I.826I 1.750) 

3.791 

I.884 

3.830 

1.953 

3.883 

2.031 

3-947 

2.  123 

4.025 

2 . 229 ( 2. l88) 

4*  117 

2.350 

4.223 

2.489 

4. *345 

2.647 

4.483 

2.828 

4.641 

3.034(3.020) 

4.818 

3.  370 

5.017 

3-539 

5.340 

3.848 

5.488 

4.301 

5.765 

4.607*4.827) 

6.076 

7.802(9.04) 

8.255 

dl  Norleuclne* 

CH3(CH2)3CH 

(NHgJCOOH 

0.843<0.9085) 

0.890 

0.943 

1.003 

1.071 

1.149* 1.182) 

I.236 

1-336 

1.449 

1.579 

1.727* 1.800) 
1.895 
2.088 
2.309 
2.566 

2.861(2.881) 

5.229*4.70) 


The  results  in  parentheses  are  by  Dunn,  Ross  and  Read,  1933* 

The  results  of  Pfeiffer  and  Wtlrgler,  1916,  and  others  agree  fairly 
well  with  the  above  values  for  dl  Leucine. 

The  results  of  Takahashi  and  Yaginuma,  1928,1929,  agree  well  with  the 
above  values  for  1  Leucine. 


The  following  specific  gravity  determinations  at  250  are  given  by 
Dalton  and  Schmidt: 


Oms.  compgund 

per  •• 

r  100  gme.  set.  sol. 

100  gms.  H; 

dl  Leucine 

1.029 

1.039 

1  Leucine 

3.341 

2.397 

1.147 

1 . 160 

dl  Isoleucine 

2.114 

3.159 

1.034 

1.045 

d  Isoleucine 

4.341 

4.538 

II  II 

3.338 

3-443 

3.259 

2.  312 

1.289 

1 . 306 

dl  Norleucine 

1.176 

1.199 

8p.  Or. 


0.99883 

1.00146 

0.99917 

1.00115 

0.99903 

1.00579 

1.00374 

1.00157 

0.99953 

0.99908 


ioocc  of  cold  saturated  solution  of  1  Leuc 
Mg*C104)E  solution  contain  2.0  gms. 

Gasselin,  1938.)  6  13  2 


in  aqueous  sat. 
(Duclaux  and  Durand- 
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Solubility  of  1  Lbucinb  in  Aqueous  Solutions  of  Hydrochloric  Acid. 

(TaKahashl  and  Yaglnuma,  1929.) 


Results 

at  150 

Results 

at  30° 

d.  of 

Oma .  per 

100  gms.  sat. 

sol 

.  Solid 

d.  of 

Oms .  per  100 

gms .  sat 

sat.  sol. 

/  hcT- 

WlS0^' 

^  FYiase 

8St.  80l. 

/  HC1 

VlS0^ 

1.000 

0.0 

2.25 

L 

1.000 

0.00 

2.32 

1.001 

0. 18 

2.53 

II 

1.003 

0.49 

4.61 

1.020 

1 . 64 

8.89 

II 

+  L? 

.  HC1 

1.012 

1.28 

7. 10 

1.051 

5-92 

17.8 

.  HC1 

1.021 

1.97 

9.74 

1.073 

9.17 

24.67 

11 

1.031 

3.11 

11.31 

1.079 

10.18 

27.25 

11 

+  L. 

HC1.H 

p0i .061 

8. 12 

23.81 

1.078 

11.90 

19.99 

L.HC1.H 

2o 

1.088 

11.53 

33-14 

1 . 108 

15.73 

11.43 

II 

1.092 

12.03 

28.39 

1.109 

17.42 

10.59 

II 

+  L. 

HC1 

1.095 

14.44 

18.16 

1. 102 

19.  17 

7.83 

L. 

HC1 

1.087 

15-49 

15-31 

1. 110 

20.66 

8.17 

II 

— 

17.42 

14.00 

1.130 

25.58 

4.68 

it 

1.110 

21.54 

6 . 00 

I.136 

27. 14 

4.53 

It 

1.142 

28.44 

4-43 

1. 163 

32.52 

4. 18 

II 

1.164 

32.38 

4-85 

1.177 

34.99 

4.58 

II 

1.191 

39.28 

5-92 

Solid 

FYiase 


'  +Lg.HCl 
.P.HC1 

Si 


"  +  L.  HCI.HjP 
.HCl.HgO 

II 


"  +L.HC1 
L.HC1 


L  =  CeH1302N(l  Leucine) . 


Solubility  of  d.  1  Uramw  " 


Aqueous  Solutions  of  Salts 


Gins,  raols.  sail 
per  liter  solvent 

o.o  (Water). . . 
i .  27  Mol.  Li  Cl 


28 


2.5-1 


Q  .O; 

n  4 

o .  5 
1 .0 
2.0 
/,.o 


» 

)) 

)> 

» 

)> 

)) 

)) 


)) 

» 

)) 

NaC 

)) 

» 

)) 

V 


Sat.  sol. 
o.5  Mol .  KCI 


1  .c 


Gins.  Lc.iclnc 
pjrr  liter  sat.  sol. 

9*76 
9.45 
8.66 
8.t)3 
•  •  9 . 8  5 

.  .  9  .  1  3 

..  8.86 

8.08 
. .  6.70 

..  3.87 

•>...49 
8 .  <)3 
8.01 


•> .  0  » 

u  . 

Sat.  sol 

\ 

J . 

>  > 

-i.o  Mo' 

KHi .  •  • 

7 

0  > 

•>,  .0 

» 

Kl . 

8 

01 

‘X .  0 

KNO,.. 

9 

19 

0 .  >97 
0.571 

)) 

» 

CaCl  >  . 

» 

10 

12 

7"> 

43 

K  1 

0 . 5o4 

1  .18 

') 

>i 

» 

»  • . 

1  I 

\2 

68 

>•37 

i> 

1  > 

9l» 

'Pfeiffer  and  WUrgler,  1910 

Gins.  i»ols.  salt 
per  lller  solvent. 

0.25  Mol.  BaCU . 

» 

» 

» 

» 

)> 

» 

» 

» 

» 

» 

» 

;) 

» 

>> 

» 

» 


0.00 
I  .00 

0.25 
o.  5o 

I  .0 
2.0 
0.487 

*7 


o-45: 

o.  1 

O.  I 
O.  I 
O.  I 

0 . 1 

O.  I 
O.  ! 

O  .  1 
O.  I 
O.  I 

0.5 

0.5 

0.5 


>1  . .  * . 

»  . 

Sr  Cl 2 . . 

»  . . . . .  •  * 

»  . . . . 

».  . . . 

BaBr* . 

Ba  (Cl  Oi)i . 

. . 

»  1  ,!u  mol.  L1C1 . 

»  +,.0  .  RC1 .  l8-a? 

»  *2.0  »*  RNOa . 

NaOH . ••• 

•  i. 00  mol.  LI  Cl.  . . 

2.0  »  Na  Cl.. . 

_  2 . 0  »  KCI...* 

.2.0  »>  KBr.... 

-2.0  »  RNOj . . 


>) 

)) 

» 

» 

)) 

)) 

» 

») 

» 


2.01  mol.  LtCl — 
,  o.o  «  R n  t»  1 . . . 
2.0  »  Na  NOa-  • 


Gms.  Lcjclne 
per  liter  sal.  sol. 

10.61 

11.28^(11.49) 

n.17 

10.34 

10.98  (11 .49) 

10.82 

10.34 

12.08 

|3.  i5 


i<4  - 1  > 
18.29 
20 . 04 

;4 

21.25 

19.II 
19.  19 
19.66 
20.59 


1  4  •  a 1 
13.75 
i3 .4  * 

1 3 . 52 


ere  made  by  al«k.ng  the  mWuns^n  a  ^ermo.|at 

,,adbMn 

atter  an  additional  period  ot  1  <lay 
reached  in  all  cases. 
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Solubility  of  Leucine  in  Aqueous  Solutions  of  Different  Hydeocen  Ion 

Concentration  at  25  .  (Sano,  192C.) 

A  la. .  excess  of  leucine  was  shaken  in  a  thermostat  at  *5®  with  the  aqueous 

solvent .r  1'he  saturated  solution  was  filtered  and  a  portion  used  for  the  deterrm- 
ualion  of  mi  bv  means  of  the  hydrogen  electrode  and  another  portion  lor  the  deter 
munition  of  nitrogen  by  the  micro  Kjeldahl  method  using  lodometnc  titration 

accoriling  to  Bang. 


Aij-  solveiil. 

0.313  n  1 1  Cl . 

o.ioo  n  »  . 

o.o?.  n  »  . 

o.  io  n  CI1:)C001I . 
o.oi  n  CH :iCOOH-t 
o.  »  n  CH:1  COONa 


/-„  "f 

Mil.  Slit. 

•a.  1 5 

i  ■  49 
3.07 
3.5i 

1  (i.OO 


(.Ills. 

N  per  liter 
sal.  sol. 

7  •  339 

4.7«9 

3.7.98 

2.915 

2.588 


Aq.  solvent. 

0.00.5  n  NaOII . 
o . o5  n  » 

o .  1  o  n  » 

o . 40  n  » 


Pa  of 
sat.  sol. 

8.36 

9.12 

9.4i 

9.81 


Gui«. 

N  per  liter 
sat.  sol. 

2.898 
3 . 742 
4-659 
7*137 


The  minimum  solubility  at  the  isoelectric  point  is  2.588  gins.  N.  or  24.24  gin. 
leueine  per  liter  at  i5°. 


Solubility  of  Leucine  in  Water  and  in  Aqueous  Salt  Solutions  at  21°. 

(Pfeiffer  and  Angorn,  1924.) 

A  saturated  aqueous  solution  of  the  amino  acid  was  prepared  by  constant  shaking 
in  a  thermostat  for  3  days.  To  five  cc.  portions  of  this  sat.  solution  amounts  of 
the  salts  to  yield  0.02  molecular  concentration  were  added  and  the  shaking  continued 
for  another  3  days.  The  amino  acid  salted  out  was  filtered,  dried  at  I20-i3o° 
and  weighed.  That  remaining  in  solution  was  calculated  by  difference. 

Gms.  Leucine 


per  liter 

Solvent.  sal.  solution. 

Water . . .  22.24 

Aq.  o  .02  mol.  CH:!COOK  per  liter .  19-36 

»  0.02  »  (NH4)SO*  »)  .  9.12 

»  0.02  »  NaCI  »  .  13.94 


One  liter  sat.  solution  of  d,  1,  leucine  in  water  contains  10. 11  gms.,  and  one 
liter  sat.  solution  in  Aq.  0.1/1HCI  contains  1 3. 1 6  gms.  of  the  compound  at  21°. 

(von  Euler  and  Rudbcrg  1924,  1925.) 

Solubility  of  Isombric  Lbucinbs,  Each  Separately,  in 
Aqubous  Solutions  of  Ethyl  Alcohol  at  25°. 

(Cohn,  McMeekln,  lidsall  and  Weare ,  1934;  McMeekln,  Cohn  and  Weare,  1936.) 


Vol.  Percent 
CgHgOH  In 
Aq.  Solvent 


o.o(=H20) 


5 

10 

15 

20 

40 

60 

80 

90 

95 

100 


_ _ Gm.  Hols .  of  Each  Isomer  Separately  per  liter  sat.  solution 

dl  Uuclne  1  Leucine  ^  "  —  dl  Norieuclne  > 


(til  a  Amino 
Iso caprolc  acid) 


<0.9988 

(0.9917 

(0.9854 

(0.9793 

(0.9735 

(0.9467 

(0.9067 

(0.8560 


0.0744 

O.0661 

0.0575 

0.0494 

O.0423 

0.0264 

O.O186 

0.00848 


(l-CX  Amino 
Iso  caprolc  acid) 

(1.0012)  0.171 


(C-Amlno  Caprolc 
acid;  M.PT.  801-2°) 


(31  a  Amino  n 
caprolc  acid  ) 


(  1 
(l 
(  1 


(0.9748)  0.0977  (  1 
(0.9469)  0.0620  (l 
(0.9071)  0.0441  (0 
(0.8569)  0.0204  (o 
(0.8254)  0.00770(0 
—  —  ( 0 
<0.7851)  0.00128(0 


.0895) 

.0834) 

•0794) 

.0662 ) 
.0326 ) 
.9707) 
.8742) 
.8304) 
.80848 
.7851) 


3.848  (0.9991) 

3*733  (0.9920) 

3.625  (0.9855) 

—  (0.9795) 

3-439  (0.97.26) 

2.852  (0.9460) 

1.909  (0.9060) 

O.485  (0.8550) 

0.0713  (0.8254) 
) 0.0 139  — 

0.00194(0.7851) 


0.0866 

0.0781 

0.0688 

0.0598 

0.0516 

0.0346 

0.0271 

0.0130 

0.00585 


The  figures  in  parentheses  are  densities. 


0.00104 


C  gH  |  3®  2 
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Solubility  op  dl  Leucine  and  op  d 1  Norlbucinb  in  Aqueous 
Solutions  op  Ethyl  Alcohol  at  Sbybral  Temperatures. 

(Dunn  &nd  Rosa,  1938.) 


Results  for  dl  Leucine 


Results  for  dl  Norleucine 


Vol.  Percent 

d.  of 

Oms.  dl  Leucine 

t° 

CgWgOH  m 

sat. 

per  100  gms. 

Solvent 

sol. 

solvent 

0 

24.93 

0.971 

0.251 

II 

50.10 

0.935 

0. 118 

II 

74.50 

O.881 

0.0693 

II 

95.14 

0.819 

0.01l6 

25 

24.93 

O.964 

0.493 

It 

50.10 

0.924 

O.318 

II 

74.30 

0.868 

0.175 

II 

95.14 

0.806 

0.0258 

45* 

2  24*93 

0.958 

0.853 

n 

50.10 

0.912 

0.633 

11 

74*5 

0.856 

0.323 

n 

95.14 

0.795 

0.0471 

65. 

1  24.93 

0.948 

1.45 

n 

50.10 

0.900 

l.l6 

n 

74.20 

0.844 

O.584 

11 

95.09 

0.780 

0.0844 

Distribution  op  Leucine 
Separately,  Between  Water 

(England,  Jr. 


Vol.  Percent 

d.  Of 

Oms.  dl  Norleucine 

t° 

C2H60H  in 

sat. 

per  100  gms . 

Solvent 

sol. 

solvent 

0 

24.93 

0.972 

0.275 

II 

50.10 

0.938 

0.147 

II 

74.50 

O.883 

0.0995 

II 

95*14 

O.819 

0.0192 

25.7 

34*93 

O.965 

O.625 

II 

50.1 

O.924 

0.453 

25*0 

74.2 

0.868 

0. 266 

II 

94.14 

0.806 

0.417 

45-0 

24.93 

0.957 

1.12 

11 

50.10 

0.913 

O.918 

11 

74.20 

0.855 

0.518 

n 

95.14 

0.793 

0.0759 

65,2 

24.93 

0.948 

2.02 

11 

50.10 

O.902 

1.76 

n 

74.20 

0.842 

0.941 

11 

95-14 

0.780 

0.134 

AND  OP 

Norleucine, 

Each 

and  Butyl  Alcohol 

at  250. 

and  Cohn 

.  1936.) 

Results  for  Leucine 

0«.  Mole.  Leucine  per  liter 
/’H20  layer (D  i Ucohol  layer(2) 


0.023 

0.047 

0.101 


0.0043 

0.0088 

0.0204 


2 

1 

O.I83 
0. 187 

O.  202 


Results  for  Norleucine 

on.  Mole.  Norleucine  per  liter 


aH20  layer (1)  Alcohol  layer(2) 

0.020  0.006l 

0.067*  0.0204 

•  Excess  solid  present. 

S010.IX.ITT  OF  dl  «  AHIFO  a  CaP.OIC  ACI.  I  dl NO.L.OCIH. I 

in  Several  Solvents  at  258. 

(McMeeKln,  Cohn  and  Weare,  1906.) 


Solvent 

Water 

Form am ids 

Methanol 

Ethanol 

Butanol 

Acetone 


d.  of 

sat.  solution 

0.9991 

1.1309 

0,7873 

0.7851 

O.8067 

0.7857 


On.  Mole  CgH^jOgN 
per  liter  sat.  sol. 

0.0866 

0.0173 

0.00854 

0.00104 

0.000336 

0.0000793 


2 

1 

0.310 

0.338 


,00  CC  Butyric  acid  dissolve  0.024  *"zy!['“Ck‘n'„d’Kasprtyk-Ct»ylowSki,  ,938.1 

Results  lor  the  solubility  of  1i1*ohoi»"?  vlr^ls^emperat'ures 

sks  saws  asc1-,.  -  >«>— 
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C6H  |  4 


HEXANE  n CHj(CHt)*CHj. 

ioo  gms.  sat.  solution  of  hexane  in 


water  contain  about  0.014  gm-  Cr,  Jh  at  I45**5: 

( Fuhner,  IMS.) 


Siars  sr;.'.r  si  fcaKws, 

and  7.3  gms.  when  mixed  with  oleic  acid  and  the  necessary  amount  of 
NaOH  to  neutralize  the  oleic  acid  is  added. 


,00  gm*.  .at.  solution  of  hox.no  in  9*  ««•  %  cont,70^4nf,m„5‘c"tt.:t  .MM 

The  critical  solution  temperature  of  hexane  +  methyl  alcohol  is  and  the 

•  ♦  .  *  a  o„  r-nt  hexane  A  mixture  of  equal  weights  of  hexane  and 

ST  aToohol  h^  r  mutu^  nu.cib.l,ty  temperature  of  35°:5.  The  .fleet  of 
increasing  amount,  of  w.ter  .nd  of  salts  upon  th.s  temper.*,: ed^ 


Solubility  of  Hexane  in  Mititl  Alcohol. 
(Rothmnd,  18»e. ) 


Determined  by  synthetic  method,  see  p. 

*92 

Gms.  Hexane  r»er  ioo  Gms. 

t*. 

t*. 

Alcoholic 

Hexane 

Layer. 

Layer. 

IO 

26.5 

96.8 

35 

20 

31.6 

95-9 

40 

30 

38-3 

93-7 

42.6 

Equilibrium  in 

the  System  q 

Hexane, 

Gms.  Hexane  per  ioo  Gms. 

^  Alcoholic  Hexane 

Layer.  Layer. 

43.6  91  2 

52.7  85.5 
(crit.  t.)  68.9 

Phbnol  and  Water. 


(Vondracek  and  Doetal,  193C.) 


To  mixtures  of  weighed  amounts  of  phenol  and  water,  weighed  amounts  of 
hexane  were  added  and  the  temperature  determined  at  which  turbidity 
appeared.  From  the  series  of  determinations  the  compositions  corres¬ 
ponding  to  the  temperatures  ao°  and  30°  were  ascertained  by  graphical 
interpolation. 

Results  at  20°  Results  at  30° 


One.  per 

100  gms.  sat. 

solution 

'  cs»u 

C  H 

W* 

Kg© 

10.03 

85.69 

4.28 

8.55 

85.48 

5.97 

7.39 

84.20 

8.41 

6.57 

83.44 

9.99 

5-66 

82.03 

12.31 

4.76 

79.39 

15.85 

3-77 

74.05 

22.  l8 

Oms .  per 

100  gms.  sat. 

solution 

CeH14 

CcH6OH 

HgO 

11.74 

84.06 

4.20 

10.00 

84.12 

5.88 

8.69 

83.02 

8.29 

7-75 

82.38 

9.87 

6.80 

81.05 

12.  15 

5-68 

78.62 

15.70 

4.51 

73.48 

22.01 

Critical  Solution  Timpbratures  of  Mixtures  of  Hexane  and  Other  Compounds. 


Mlzture  of  Hexane  and:. 


C.8.t° 


Wt.  ft  CflHuln 
mixture 


Authority 


Q  Toluidine 


m  Nitro  Toluene 
Nitro  -benzene 
Aniline 


21.1 

64.0 

21.05 

54.5 

21.3 

52.3 

21.3 

55.8 

30.olcalc. ) 

— 

19.0 

— 

70.0 

Thiry,  1935. 
Hartenberg,  1926 
Thiry,  1935. 
Dessart ,  1926. 


^6H  I  4 
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Equilibrium  in  the  Ternary  System  Hbxanb,  Nitrobbnzbne  and  Resorcinol. 

(Tlmoflew  and  StachorsklJ,  1926.) 

The  authors  determined  the  temperatures  of  clouding,  corresponding  to 
the  formation  of  two  layers,  in  various  mixtures  of  the  three  liquids. 


Wt.  Percent  of  Hexane 

t° 

of  clouding 

In  final  mixture 

**  ..  _ 

containing: 

mixed  with  Nitrobenzene 

'  0.0 

0.05 

0.10 

0.15 

30.0 

5.97 

6.10 

6.35 

6.60 

34.94 

8.70 

8.90 

9.22 

9.50 

39-92 

9.90 

10.23 

10.50 

10.75 

42.  40 

10.28 

IO.58 

10.98 

11.40 

45-99 

10.38 

10.80 

11. 26 

11.66 

54-86 

10. 14 

10.88 

n.62 

12.35 

65.05 

8.54 

9.78 

11.02 

12.26 

69.82 

6.50 

8.70 

10.60 

12.  12 

HEXANE 


Equilibrium  in  the  Ternary  System  Hexane,  Nitrobenzene 

AND  Q  NlTROPHENOL. 

(Tlmof elw  and  stachorsky,  1926.) 


Wt.  Percent 

t° 

of  clouding  In  final 

mliture  'containing: 

- - 

Hexane  mixed 

with  Nitrobenzene 

r 

0.0 

0.5 

1.0 

1.6  Wt.  percent  s 
nltrophenol 

30.0 

34.94 

39.92 

42.4O 

45.99 

54.86 

65.05 

69.82 

6.05 

8.70 

9.90 

10.28 

10.38 

10.14 

8.54 

6.50 

6.07 

8.73 

10.02 

IO.38 

10.55 

10.  35 

8.93 

7.05 

6.10 

8.80 

10.15 

10.51 

10. 71 

10.57 

9.28 

7.50 

6.13 

8.91 

IO.28 

10.66 

10.87 

10.78 

9-58 

7.86 

Equilibrium  in  the  Trrnari  Sistbms  Miami,  Nitrobbnz.nr  abb 

(Tlmofelw  and  Stachorsky.  1926.) 


Benzoic  acid 


wt.  Percent  t°  of  cioudlng  In 

Hexane  mixed  final  mlxtures^contalnlng : 
with  Nitrobenzene’ll. 0  0.5  1*° 

in  each  case  wt.  %  Benzoic  acid 


30.0 

34.85 

39-9 

46.4 

54.86 
59-91 
64.93 
69.96 


6.20  5.82 
8.70  8.44 
10.0  9.88 

10.4  10.34 

10.14  — 

9.83  9*74 

8.5  8.50 

6.45  6.4O 


5*42 

4-93 

8.16 

7-53 

9.66 

9.22 

10.17 

9.60 

9*42 

8.81 

8.36 

7.75 

6.26 

5-77 

Butyric  acid  Valeric  acid 


t°  of  clouding  in 


t°  of  clouding  In 


iai  mixtures  c onta In lng-.  final  mixture^  containing^ 


wt.  % 

Butyric  acid 

5.22 

4-44 

7.82 

6.90 

9.06 

8.22 

9.56 

8.74 

9.32 

8.47 

7-75 

6.94 

5.73 

4.90 

Wt.  % 

Valeric  acid 

00 

3.80 

7.50 

6.50 

8.92 

7.92 

9.47 

8.57 

9.28 

8.37 

7.70 

6.9 

5.77 

4-97 
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The  Mutual  Solubility  of  Hexane  and  Sulfur  Dioxide.  (Sever  and  Gill,  1934.} 
Highly  purified  products  were  used.  The  mixtures  were  sealed  in  bulbs  and  the 


temp  era  tures  of  app  earanc  e  and  disiapp  earanc  e  of  turbidity  carefully  determined. 

— (-3 .  o . .  ^ 

7.0 .  r*i  .5 

7.1 .  57.3 

. .  4i  -o 

10. 1 .  32.4 

9-9 .  >8.5 

9.0 .  m-75 


— 93." .  100.0 

— 96  iKulectlc). 

— 3  I . 

— 3o . 

— 28. I . 


— 19.O. 
-  3.3. 


88.8 

88.4 

88.0 

84  .'1 

75.5 


f- 

8.6 . 

7-° . 

— 20 .3 . 

— 61 .5 . 

— 7 3 . 5(Buicctic) 
— 72.8 . 


7.3 

5.3 

3.3 
1 .0 

0.0 


Later  determinations 

reported  by 

Seyer  and  Todd, 

1931. 

are  as  follows: 

n 

Wt.  percent  C6H14 

.0 

wt.  Percent  CeH14 

.0 

wt.  percent  CgH14 

t° 

In  mliture 

t 

In  mixture 

V 

In  mixture 

-53 

86.0 

10.6 

43-6 

3.8 

10.8 

-22 

78.0 

10. 2( 1 ) 

34 

2.5 

9.8 

-17 

75-8 

10.2 

32.4 

0 

• 

0 

.H 

1 

4.6 

+  8 

53*4 

9.8 

18.6 

-20 

3*3 

9.9 

49.3 

6.5 

13*0 

(1)  Upper  critical  solution  temperature. 

The  critical  solution  temperature  of  mixtures  of  Hexane  and  Sulfur 
Dioxide  is  120  and  the  reciprocal  solubility  curve  at  this  temperature 
is  practically  flat  between  the  concentrations  70  and  90  gm.  mol.  per¬ 
cent  S04.  (Leslie,  1934.) 


2-METHYL  PENTANE  (CH3)2CH(CH2)2CH3. 

Equilibrium  in  the  System  2-Methyl  Pentanb,  Phenol  and  Water. 

(VondraceK  and  Dostal,  1936.) 

To  mixtures  of  weighed  amounts  of  phenol  and  water,  weighed  amounts  of 
2-methyl  pentane  were  added  and  the  temperatures  determined  at  which 
turbidity  appeared.  From  this  series  of  determinations  the  compositions 
corresponding  to  the  temperatures  20°  and  30°  were  ascertained  by  graphical 
interpolation.  6  r 


Results  at  20 0 


Results  at  300 


Gms.  per  100  pus.  sat.  solution 


C6H14  C 

eHs0H 

h2ov 

4.30 

9.61 

86.09 

8.43 

7.23 

84.34 

12.  26 

5.87 

81.87 

15.85 

4.76 

79.39 

19.  15 

4. 14 

76.71 

22.  21 

3.62 

74. 17 

The  critical 

solution 

temper 

Sulfur  dioxide  is  io°  and  the  rec 
ture  is  practically  flat  between 
percent  S04<  (Leslie,  1934.) 


Gms.  per 

100  gmsv  sat. 

solution 

/c6h14 

CeH5°H 

4.21 

11.53 

84.26 

8.31 

8.47 

83.22 

12.11 

7.01 

80.88 

15.69 

5-75 

78.56 

19.00 

4.85 

76.  15 

22.07 

4.75 

73.68 

re  of  mixtures  of  2-Methyl  Pentane  and 
iprocal  solubility  curve  at  this  tempera- 
t  e  concentrations  50  and  90  gm.  mol. 
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Freezing-point  data  are  given  for  mixtures  of  Hexane  and: 

Benzene(s) (8)  Iso  pentane(9)  Nitro  toiuene(2) 

Chloroform! 8)  Methyl  cyclohexane (9)  Phenol! 3) 

Cyclohexane! 8)  Nitro  benzaldehyde! 7 )  Toluidinesta) (4) 

Di  cetyKdotria  contane)  Nitro  benzene!  1)  (4)  (7) 

(6) 

(1)  Deffet,  1938;  (a)  Dessart,  1936;  (3)  Campetti  and  Delgrosso,  1913; 
<4)  Hartenberg,  19a*;  (5)  Ormandy  and  Craven,  1936;  (6)  Seyer,  1938; 

! 7 *  Timmermans,  1907,  1911;  <8)  Timmermans,  1938;  <9*  Timmermans,  1934. 


HEXYL  ALCOHOL  n  CH*  (CH»)t  CH,  OH. 

Solubility  of  n  Hexyl  Alcohol  in  Water.  (FuUaer,  1924.) 

The  determinations  were  made  by  the  synthetic  method,  and  from  the  curve 
obtained  the  following  results  were  read. 


Gms.  C| HjjO 

Gtni.  C,  H„0 

Gms.  C,  Hlt0 

1 '■ 

per  100  gnu.  tat.  tot. 

f. 

per  100  gnu.  sat.  sol. 

f- 

per  100  gms.  sat.  sol. 

0.78 

4o. . . 

80.  . 

10. . . 

5o. . . 

a  s  •  t  a  O  1  5  1  3 

90.  -• 

....  0.68 

n  5n 

60 .  . 

too.. . 

.  0.785 

3o. .  . 

70... 

.  o.565 

1 10. . . 

.  o.8q 

A  saturated  solution  of  fl  Hexyl  alcohol  in  water,  analyzed  by  inter 
ferometer  readings,  was  found  to  contain  0.634  gm.  CeH40  per  100  gms.  sat 
sol.  at  350.  IButler,  Thomson  and  MacLennen,  1933* * 

Reciprocal  Solubility  of  Isombric  Hbiamols,  Each  Sbparatily,  in  Water. 

(Olnnlngs .and  Webb,  1936.) 


Hexanol 

Diethyl  methyl  carbinol 

11  ii  " 

11  H  " 

Dimethyl- i-propyl  " 

11  »  " 

11  n  11  " 

Dimethyl-n-propyl 

11  " 

11  »• 

t-Butyl  methyl 

H  '• 

11  » 

i-Propyl -ethyl 

11  " 

11  '' 

s-Butyl  methyl 

n  » 

n  « 

i-Butyl  methyl 

ii  « 

11  " 

n-Propyl  ethyl 

11  » 

ii  " 

n-Butyl  methyl 

it  » 

it  " 

t-Pentyl 


4.  or  pure 
hex&nol 


it 

ft 

ft 

If 

It 

tt 

ft 

It 

ft 

tt 

tt 

It 

ft 

ft 

ft 

tt 

It 

tt 

It 

It 

It 

II 

It 


0.8343 

II 

It 

O.8118 

ft 

It 

0.8053 

It 

II 

0.8157 

It 

It 

O.8186 

tt 

II 


0.8331 

It 

It 

0.8034 

It 

ft 

0.8l43 

ft 

ft 

O.8108 

It 

ft 

0.8498 


30 

35 

30 

30 

35 

30 

30 

35 

30 

30 

35 

30 

30 

35 

30 

30 

35 

30 

30 

25 

30 

20 

25 

30 

20 

35 

30 

20 

25 

30 


Ome.  CgHjjOH  per  100  pne. 

1  H„0  rich  phase  ~  Heianol  rich  Phase 

S 


(0.9933* 

4.82 

(0.9926) 

4.26 

(0.9919* 

3.81 

(0.9934* 

4.65 

(0.9929) 

4. 18 

(0.9910) 

3*76 

(0.9935* 

3«63 

(0.9929* 

3.24 

(0.9921) 

2.96 

(0.9955* 

2.64 

(0.9946) 

2.43 

(0.99361 

2.26 

l 0.9950* 

2.24 

(0.9941) 

2.01 

(0.99401 

1.82 

(0.9960* 

2.09 

(0.9950  * 

1.94 

(0.9939* 

1.79 

(0 . 9956) 

1.79 

(0.99481 

I.64 

(0.9939* 

1.52 

(0.99521 

1.75 

(0.9951* 

1.6l 

(0.9939* 

1.49 

(0.9965* 

1.51 

(0.9954* 

1.37 

(0.9942* 

1. 28 

(0.9971* 

0.82 

(0.9963* 

0.76 

(0.9951* 

0.71 

(O.8498I 

89.53 

(0.8454* 

89.64 

(O.84IO  * 

89.76 

(O.8464* 

89.06 

(0.8421  * 

89.12 

(0.8372) 

89.26 

(0.8321* 

89.87 

(0.8280* 

89.95 

(0.8237) 

89.99 

(0.8356* 

92.74 

(0.8313* 

92.71 

(0.8272* 

92.67 

(0.8323* 

94-97 

(0.8288) 

94-89 

(0.8249* 

94*72 

(0.8390* 

93.43 

(0.8356* 

93-32 

(0.8316* 

93-21 

(0.8186) 

93*79 

(0.8149) 

93-65 

(0.8114* 

93-45 

10.8264* 

95-34 

(0.8225) 

95.14 

(0.8190* 

94.93 

(0.8264* 

93.50 

10.8231 ) 

93.38 

(0.8194* 

93.25 

(0.8598* 

98.  28 

(0.8551) 

98.21 

(0.8511* 

98. 16 

The  figures 


in  parentheses  are  densities. 
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C6H | 4° | 


DI  fl  PROPYL  ETHER  <C3H7)20 

Ricipiocal  Solubility  op  Di  fl  Pbopyl  Ethib  and  Wati*. 

( Bennett  and  1828.) 

The  determinations  were  made  by  the  method  of  Hill,  1933,-  modi* ied  by 
reducing  the  scale  of  the  apparatus  to  require  only  4-5  cc  of  each  liquid 
and  adding  a  globule  of  flg  to  hasten  mixing. 

0  Wt .  %  (Cjll^gO  wt.  *  HgO  in  t0 

1  In  Aq.  Rim*  Ether  Btase 

O.36  30 

0 . 39  35 

0.31 

The  authors  also  give  a  series  of  determinations  made  by  the  synthetic 
method  using  both  Di  11  Propyl  Ether  and  n  Propyl  iso  Propyl  Ether. 

Results  for  the  Solubility  in  Water  of: 


0  1.05 

10  0.71 

15  0.61 


Wt.  %  (CjH^gO 
In  Aq.  phase 


Wt.  %  HgO  In 
Ether  Bias# 


0.54 

0.49 


O.38 

0.45 


Di  fl  Propyl  Ether  fl  Propyl  iso  Propyl  Ether 


,0 

Wt.  %  CflHuO 

to 

Wt.  *CaHuO 

in  water 

L 

In  wattr 

0 

0.58 

0 

1.0  +(?) 

10 

0.41 

10 

0.75 

15 

O.38 

15 

O.60 

30 

0.30 

'  30 

0.51 

35 

0.25 

35 

0.47 

NOTE.  —  It  seems  probable  that  a  mistake  in  recording  the  above  results 
in  the  original  paper  was  made  and  the  values  for  the  two  isomeric  ethers 
by  the  synthetic  method  should  be  interchanged. 

Determinations  of  the  reciprocal  solubility  of  propyl  ether  and  water 
and  of  propyl  ether  and  aqueous  sulphuric  acid  are  reported  with  insuffi¬ 
cient  details  by  Gajendragad  and  Jotkar,  1935. 


Mono  BUTYL  OLYCOL  ETHERS,  norma)  and  iso  C,H14Ot. 

Mutual  Solubility  of  Normal  and  of  Iso  Butyl  Glycol  Ether  in  Water 

(  Cox  and  Cretcher,  1936.) 

These  systems  give  curves  which  are  complete  circles,  consequently  for  each 
concentration  of  glycol  ether  there  is  an  upper  solution  temperature  and  a  lower 
solution  temperature. 


Results  for  n  Butyl  Ether. 

/b.pl.  =  !70-.6;  d„  =  0.»0tl\ 

'  ii  / 


Wt.  •/, 

Lower. 

solution 

Upper 

solution 

Butyl  Ether. 

temp. 

temp. 

9.18..  . 

-.  75.0 

86.0 

9-94- • • • 

•  ■  65.8 

97-0 

n  .45 _ 

•  *  57.6 

109.3 

14.95  — 

120.4 

*  9  -  94 ...  - 

126.8 

24.78 - 

128.0 

3o.o3. . . . 

127.7 

34  -  42 - 

126.8 

39.67 - 

125.3 

44-95. . . . 

122.0 

5o.o8  .  . 

1 17.8 

55.o8. . . . 

107.7 

57.87.... 

94-0 

Results  for  iso  Butyl  Ether. 


wt.  v.  of 

Iso  Butyl  Ether. 

7-57- . 

9-97 . 

16.68 . 

a4.5i . 

3i .54 . 

39-70 . 

47-46 . 

55.80  . 

61 .80  . 

66 . 1 3 . 

67.70 . 

70  •  86 . . 


;  rfj,c=o.stim 

IS  / 

Lower  Upper 

soluUon  yolullon 

temp.  temp.- 

54-5  101.5 

36.6  126.1 

25.9  145.0 

24.6  i5o.o 

24.7  i5o.2 

25  *5  1 4q . 3 

27->  *47-9 

3l -9  142.6 

88.9  132.9 

47-6  120.6 

5i.o  1,4.5 

just  on  curve 


PROPYL  ETHERS  Of  PROPYLENE  GLYCOL  (Isomeric)  C.H^CL. 

0  14  2 

Reciprocal  Solubility  op  the  Isombric  n  Propye  Ethbrs  op  i ,2-Propylenb. 

Glycol,  Each  Siparatbly,  in  Watbr. 

(Coi,  Nelson  and  Cretcher,  1927.) 

These  systems  give  closed  solubility  curves. 

Results  for: 


1 

-  Propxy-propane- 

2-0I 

2-  Propoxy- propane 

-1-0I 

(d  -  0.8886  b.pt.  1  148.5-149° 

at  730mm. ) 

(d  *  0.8925.  b.  pt.  150.5- 

151°  at  730nm. ) 

Wt.  % 

Lower  solution 

Upper  solution 

Wt.  % 

Lower  solution 

Upper  solution 

Ether 

Temperature 

Temperature 

Ether 

Temperature 

Temperature 

19.7 

75.0 

125.5 

12.  1 

76.0 

126.0 

13.1 

57.7 

145.0 

14.9 

57.2 

143.5 

14.9 

49-8 

154.0 

20.0 

47.2 

156.O 

20.0 

39-5 

165.5 

25.4 

43.8 

161.O 

24.8 

35.9 

170.0 

30.0 

42.8 

162.0 

35. 5 

34-5 

171.7 

40.5 

43*4 

161.5 

45.2 

35.0 

171.2 

50.3 

44.7 

159.5 

55.0 

36.6 

168.O 

60.0 

48.7 

151.5 

60.4 

39*3 

162.0 

66.2 

56.0 

138.O 

65.2 

42.7 

155.5 

69.3 

64.7 

126.0 

69.7 

49.3 

144*0 

74.7 

71.0 

114.0 

PINACOL  (Pinacone)  CcHl2(0H)2.6H20  and  11,0 

Solubility  in  Water  Determined  by  tiie  Freezing-Point  Method. 

(Pushin  and  Glagoleva,  1922.) 


Mol  •/# 

Solid 

Mol.  »/„ 

Solid 

Mol.  «/« 

Solid 

t”- 

C,H„(OU),. 

Phase. 

t".  c 

Phase. 

t”- 

C0II„IOIi)s. 

Phase. 

0.45  cntec 

— 

Iee-H .6 

40.3 . 

17.0 

I  .6 

4i.7. . 

53 . 3 

I  .  I 

16.7 . 

0 . 5o 

i  .6 

45.2 . 

19.5 

)) 

41.0 . 

57.0 

)) 

22.0 . 

0 . 86 

)) 

45.1..  . 

21  .9 

)> 

39.5 . 

64 .8 

» 

•>8_o . .  .  . 

.  i.3 

» 

44-8 . 

7.4-4 

»> 

36.6 . 

70.8 

» 

/  - 

)> 

43.3 . 

3 1 .  i 

)) 

33.7 . 

76.4 

)> 

Mv . 

37  4  ..  -  - 

40.2 . 

43.7 . 

44-9 . 

45.3  . 

45.4  m  p1 

.  2.7 

.  3.6 

.  6.5 

•  9-6 
.  12.7 
.  i4.3 

» 

» 

» 

)> 

)> 

)) 

4l.8 . 

4o.4  eutec. 

40.7 . 

4«-6 . 

41.2 . 

4  1.2.5  ni.pl 

34.3 
36.5 
37.8 
3q.6 
45.o 
.  5o .  0 

)) 

» *4-1.1 

1  .  I 

)) 

» 

)) 

29.4  eutec. 

30.2  . 

33.2  . 

38.6 . 

39-7 . 

4 1. 1  P* 

80.4 

.  82.8 

87.0 

.  93.4 

•  97-° 

.  100. 0 

C6H14(OH), 

» 

)) 

» 

)) 

1.6  =  C,H 

u(0H),.6H, 

,0;  1.1 

=  C.H11(OH)) 

•Hjb 

MANNITOL  CH2OH(CHOH),CH2OH. 

Solubility  in  Water. 

(Findlay,  1902.) 


t°.  ~ 

per  100  Gms.  H.O. 

0 

7-59 

10 

II.63  (13-94  gms 

17.71  (18.98  gms 

24-5 

20.96 

30 

25-4 

35-8 

29*93 

40 

50 

60 

70 

80 

IOO 


Gms.  CHjOH(CHOH)4CH,OII 
per  100  Gms.  H20.. 

35-4 

8  46.69 

60.01 

74  -  5 
91  -5 
i33  1 


100  gms 


H20  dissolve  21.5  gms. 


CflH140e  at  25' 


(Hermanns,  192s*) 
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C6  H , ^06 


MANNITOL  CHsOH(CHOH)*  CH*OH 

Solubility  of  Mannitol  in  Water.  (  Braham,  1919. ) 

The  determinations  were  made  with  the  greatest  care  The  results  were  plotted 


on  a  large  scale 
were  obtained. 


Gms. 


t.“  per  100  gms.  H,  0. 

—  I  .Oig  (Eiilec.l..  9.94?- 

0.0 .  10.36 

5.0 .  11. 9 

10. . .  1 3 . 7 

1 5.o .  16.0 

20 .  o .  18.6 

•25.0 .  '21.6 

3o.o .  25.2 


Mol.  fraction 
Mannitol 

Gms. 

Ch,OH(CHOH)4CH,OH 

in  solution. 

t*. 

per  too  gms.  H,0. 

O . 0097 

4o.o. , 

34.6 

O.OIOI 

5o.o. . 

47-6 

0.01 17 

60.0. , 

64.4’ 

o.oi34 

70.0.. 

_  86.2 

o.oi56 

80.0. 

0.0181 

90.0. 

. . . .  i5o.o 

0 . 0209 
0.0243 

100.0. . 

Mol.  fraction 
Mannitol 
In  solution. 

o.o33i 
o.o45o 
0.0598 
0.0785 
o. 1019 
o. 1294 
o. i633 


Solubility  of  Mannitol  in  Water  at  Temperatures  Above  100 

(YoRoda,  1929.) 


Gms.  CgH140g 
per  100  gms.  sat.  sol. 


137-5 

140 

156 

162.5 

165 


90 

91 
95 

98.0 

99.0 


100  gms.  sat.  sol.  of  Mannitol  in  ordinary  water  (H20)  contain  16.9 
gms.  CeH1406  at  190. 

100  gms.  sat.  sol.  of  Mannitol  in  heavy  water  (D20)  contain  15.2  gms. 
CeHi406  at  190.  (Nachod,  1938.) 

Solubility  of  Mannitol  in  Aqubous  Solutions  of 


Boric 

Acid  and  Vice 

Versa  at 

25°. 

(Hermans.  1925.) 

Gms.  per 

100  gms.  sat.  sol. 

-W  ...  .  . 

Sol  Id 

Gms.  per 

100  gnjs.  sat.  sol. 

Solid 

hbc2 

C6HH°6  ' 

Phase 

r  hbo2 

C«H14°8 

ftiase 

0.0 

2.28 

17.7 

20.8 

Ce^e 

5.52 

5.28 

22.5 

20.0 

H3BO3 

5.13 

24.7 

It 

5.07 

17.2 

II 

5.40 

25.4 

»i 

4.68 

11.5 

It  If 

5.68 

25.4 

li 

4.25 

5.43 

II 

5-70 

25. 1 

”  +  H3BO3 

Solubility  of  Mannitol  in  Aqueous  Alcohol  Solutions  at  Different 
Temperatures.  (  Creighton  and  Klauder,  Jr,  1923.) 

Constanl  agitation  in  a  thermostat  was  employed  and  equilibrium  was  approached 
both  from  above  and  below.  The  m.  pt.  of  the  mannitol  was  1650.9.  PP 

t.iiis.  t.lljQlli  CIIOH),  1.11,011  per  too  gras.  aq.  Alcohol  of 


t". 

O.  .  .  . 

1 5 .. . . 

25. .  . . 

35.. .. 

50 . .  .  . 

60 .. . . 


0.0  wt.  7. 

C,  11,011  (=  11,01. 


10.2 

l6.4 

21.3 
29 . 6 
47.2 
6 1 . 1 . 


20  Wt.  °L 

0,11*011. 

10  Wt.  °/0 
0,11,011. 

f.o  wt.  «/0. 

80  W  t.  » /. 
0,11,  OH. 

100  Wt.  »/,. 
0,  II,  Oil. 

4.83 

1.81 

°-79 

O.  16 

o.oo3 

8 . 53 

3.49 

1.33 

0.25 

0.010 

1 1 . 62 

5.48 

2.25 

o.55 

0 . 000 

16.74 

8.60 

3.62 

0.80 

0 .  o~5 

3o.  18 

1 6 . 76 

6.92 

i.58 

0 . 28 

4  1  .a3 

26.50 

12.36 

4.o8 

0.81 
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d- MANNITOL  CHgOH(CHOH ) 4CH20H. 


Solubility  or  d  Mannitol  in  Sivibal  Solvbnts. 

(Upecn,  Fluevog  and  Albert,  1835.) 


The  determinations  were  made  by  observing  the  temperatures  at  which 
the  last  crystal  disappeared  from  mixtures  of  known  amounts  of  solid 
and  solvent  contained  in  3  to  15  cc  sealed  glass  bulbs  while  being 
slowly  heated 


Results  for  the  solubility  in: 

Methyl  alcohol  Ethyl  alcohol 


Normal  Propyl  alcohol 


q  Qm«  MOlS  •  P®r  q 

1  100  gn.  nola.  CHjOH 

47,0  0.0766  53*6 

49.7  0.0874  62.0 

60.8  0.136  69.6 

66.0  0.173  73*0 

69.7  0.210  77*2 

73.9  0.256  80.3 

77.3  0.316  85*2 

80.5  0.367  93*5 


On.  Mola.  CflHuOe  per 
100  go.  mole.  CgHgOH 

0.0293 

O.O463 

O.0634 

0.0768 

0.0989 

0.122 

0.l66 

0.2SS 


0  on.  Mola.  per 

1  per  100  gw.  nola.  CjH7OH 

58.8  0.0193 

61.5  O.O236 

67.3  0.0338 

73.7  0.0474 

78.6  0.0631 

89.2  0.108 

90.9  0.122 

97.7  0.174 


Iso  Propyl  alcohol  Normal  Butyl  alcohol  Iso  Butyl  alcohol 


55-3 

59-5 

65.7 

69. 5 
79-3 

81.5 


On*  Mols  • 

100  gm.  mols.  Cjl^OH 

0.0180 

0.0224 

0.0318 

0.0459 

0.0775 

0.0882 


Om.  Mols. 

100  g®.  mols.  C^HgOH 


On.  Mols.  Psr 

100  gm.  mols.  C4H90H 


58.5 

65.8 

67.1 

77.0 

84*3 

89.4 

95.3 


0.0131 

57.5 

0.0110 

0.0199 

61.3 

0.0149 

0.0207 

67.4 

0.0195 

0.0407 

73*6 

0.0300 

O.0648 

83*3 

0.0538 

O.0887 

89.5 

0.0754 

0. 1337 

101.8 

0. 1636 

Secondary  Butyl  alcohol  Tertiary  Butyl  alcohol  Allyl  alcohol 


On.  Mols. 

100  gn-  nola. 


ceHu°«  per 


C4He0H 


On.  Mola.  per 

100  gn.  nola.  *  “  "" 


C4h9°h 


On.  Mola 
100  gn.  nola 


C8H14°e  »T 


53*5 

60.3 

66.1 

69.5 

73*0 

83-3 

100.8 


0.0164 

0.0227 

0.0286 

0.0356 

0.0433 

0.0773 

0.1904 


•43*  1 

46.3 
55.0 
62.7 
71.5 
79*7 

90.3 


0.0203 

0.0250 

0.0391 

0.0574 

0.0845 

0.1115 

0.1487 


55. 

59. 

63 

69 

75 

79 


84*7 


0.0296 
0.0353 
0.0460 
0.0627 
0.0854 
0.112 
0. 141 


,  #  g  O* 19^4  7  * 

1  u  1  Qrt  fr  noos  dissolve  1.56  gms.  mannitol  at  14°.  (Kruaemann.  1876O 
bTrior“lufeuty TSol  at’hSh  prepares  are  g,ven  by  Cohen, 

Inouye  and  Euwen,  1910.  mannitol  at  26°.  (Holty.  190s  ) 

100  gms.  sat.  sol.  in  Pyndme  contain  mannitoi  at  2o-?5».  (Dehn.  .9.70 

100  gms.  aq.  5°%  pyridine  ^l9*°_annfto^+  succinic  acid  nitrile  +  water  and 
Data  for  tile  ternary  8y9te^»  rm“"^by  T  SSiermans,  1907. 
mannitol  +  triethylamine  +  water,  are  given  Dy 
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MANNITOL 


Freezing-point  data  are  given  for  mixtures  of 


Mannitol 

II 

II 

II 

II 


+  Antipyrine  (Pfeiffer  and  Seydel,  1928.) 

+  Sarcosine  anhydride  (Pfeiffer  and  Seydel, 
+  Erythritol  (Puschin  and  Dezelic,  1932.) 

+  Pal  m  itic  acid  " 

+  Stearic  acid 


1928. I 


SORBITOL  etc.  (Hexites)  CflH140e.±H20 

Solubility  of  the  Benzalic  •  Compounds  of  Some  Polyatomic  Alcohols 

at  i6°-i8°. 

(de  Bruyn  and  van  Ekenstein,  1899.) 


No  details  of  the  determinations  are  given.  It  is  stated  that  the  results  are 
sufficiently  exact  for  use  in  identifying  hexites. 


Gms.  Compd.  Dissolved  per  100  cc. 


Name  of  Compound. 

M.-pt. 

Sat.  Sol.  in: 

■  .  —  A. - - 

Acetone. 

Chloroform. 

Alcohol. 

Dibenzalerythritol 

201 

(Fischer) 

0-34 

3  64 

0.02 

Monobenzalarabitol 

152 

II 

•  •  • 

•  •  • 

•  •  • 

Dibenzaladonitol 

165 

11 

O.64 

I.36 

O.  14 

Dibenzalxylitol 

175 

11 

I .  IO 

O.85 

•  •  • 

Dibenzalrhamnitol 

203 

u 

a.  70 

2-55 

I .  IO 

Monobenzal-d-Sorbitol 

175 

(Meunier) 

very  easily  soluble 

Dibenzal-d-Sorbitol 

163 

U 

5-44 

O.  16 

O.  IO 

Tribenzalmannitol 

213-8 

(Fischer) 

0.42 

8-75 

0.  IO 

Tribeozal-/-iditol* 

215-8 

II 

0.47 

O.17 

0.05 

T  ribenzal-d-talitolf 

210 

II 

0.30 

4.42 

trace 

Dibenzaldulcitol 

215-20 

II 

0. 42 

O.83 

trace 

Dibenzalperseitol 

230-5 

II 

0.04 

trace 

0.02 

*  Prepared  from  l  idonic  acid.  f  Prepared  from  d  talonic  acid. 


HEXYL  AMINE  n  Cll3(  CH,)4 CH, NHt. 

Distribution  of  n  Hexyl  Amine  Between  Water  and  Xylene  at  25°. 


(Smith,  1991 ,  1999.1 

IJIIUmoU.  per  liter  Mllllmols.  per  liter 


H,  0 

G,  H, (011,1, 

C, 

H,0 

cj  ii  <1:11,1, 

c. 

layer  (0,). 

layer  (C,). 

^1 

layer  (€,). 

layer  (C,). 

c,' 

0.225 

0.5875 

2.61 

O.7775 

3.225 

4.  \n 

0.425 

I .3375 

3.14 

1 .5o 

8.5o 

5.65 

0.625 

2.325 

3.88 

2.80 

17.2 

6 . 1 5 

DiPROPYL  AMINE  (C3H7),NH. 


Distribution  of 


Water  and  Ether. 


Mllllmols.  (0,11,1,  NH 
per  liter  of 

11,0 

(G,  H,i,  0 

layer  (0,1. 

layer  (0,1. 

G, 

0 . 26 

i  .oo5 

3.86 

0.43 

1.915 

4-46 

0.60 

2-97 

4.95 

0.92 

5.70 

6.2 

1.48 

9  76 

6.6 

Dipropyl  Amine  at 

(Smith,  1991,  1999). 

Water  and  Xylene. 

Mllllmol*.  (0,H,),NH 
per  liter  of _ 

H,0  Xylene  Gj. 

layer  (0,1.  layer  |Ctl.  C, 

0.323  1.04  3.19 

0.456  1.544  3.38 

0.575  2. 39.5  4.04 

o.85  4.16  4.88 

•  •  45  8.55  5.90 

17-58  7.25 


Between  : 

Acetone  and  Glycerol. 

Mllllmols.  (C,H,),NH 
par  liter  of 

Acetone  Glycerol  ^ 

layer  |A|.  layer  (G).  ti 

i.3o  0.995  1.40 

1-925  1 . 3a5  1.45 

3.85  1.60  vs.  40 

5.425  2.025  2.69 

8-775  2.275  3.64 

IO-‘  2.75  3.67 


W.s 
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Distribution  of  Dipropyl  Amink  Between  Water  and: 

(Here  and  Stanner,  1927.) 


Qenzene 


Toluene 


1.  Mols .  (CaH 

7)£NH  per  liter 

2 

Om.  Mols.  (C,H7)PNH 

per  liter 

2 

0  layer (1) 

CqH6  layer (2)\ 

1 

'  HgO  layer ( 1 )  CgHg c  Hj  l»yer (2) 

1 

0.0143 

0.0755 

5-29 

0.0133 

0.0653 

4.92 

O.O163 

0. 1237 

7.57 

O.O163 

0. 1286 

7.87 

0.0190 

0. 1898 

10.00 

0.0204 

0.1829 

8.96 

0.0225 

0.2571 

11.45 

0.0225 

0.2347 

10.45 

DiPROPYL  AMINE  Acid  Phthalate. 


TriPROPYL  AMINE  Acid  Phthalate. 

Distribution  of  Each  Separately  at  25°  Between  Acetone  and  Glycerol 

(Smith,  1921,  1922). 


Sec  Note  u^tder  dimethyl  amine  acid 

Results  for  Dipropyl  Amine  Acid  Phllialate 
Millimols.  aciil  phllialate  m*r  liter  of  \ 


Acetone  layer  (A'. 

Glycerol  lay er  iG'. 

(. 

0 .  600 

1  . 15 

0.41 3 

0.88-5 

2 .5o 

0.335 

1.35 

4 .  >.2  5 

0.298 

1 . 82  5 

7.625 

0.209 

2.45 

1 0 . 90 

0.224 

Triethy  1SULFONIUM  IODIDE  S(C2H6)*I. 


phthalate,  page  2/3. 

Results  for  Tripropyl  Amine  Acid  Phllialate. 
Millimols.  acid  phthalate  per  liter  of  \ 


Acetone  layer  1A1 

Glycerol  layer  iG). 

G 

O 

O 

I  .  375 

I  .  020 

2. 125 

2.55 

0.843 

3. 125 

4.45 

O.702 

4.25 

6.80 

0.625 

(Peddle  and  Turner,  1913  ) 
(Peddle  and  Turner,  1913.) 


100  gms.  H20  dissolve  431  gins.  S(C2Hs)jI  at  25  .  ^ 
100  gms.  CHCI3  dissolve  47-7  SmSt  S(C2ri5)jI  at  25  • 


Triethyl  PHOSPHINE  SULFIDE  'CgH5)3PS 

Freezing-point  data  for  mixtures  of  tri  ethyl  phosphine  .sulfide  and 
triphenyl  phosphine  sulfide  are  given  by  Pascal,  1923- 


Triethyl  AMINE  N(C2H5)S. 

Solubility  in  Water.* 

(Rothmund,  1898.) 

Gms.  N(CjHi)n  per  100  Gms. 


Aq.  Layer. 

18.6  (crit.  temp.) 

20  14 -24 

25  •  7-3° 

30  5 • 

35  4  58 


51-9 


Amine  Layer. 

72 

95-  18 
96 .60 

96- 5 


t°. 

40 

5° 

55 

60 

65 


Gms.  N(CjH6)s  per  100  Gms. 

A-  - - 


Aq.  Layer. 

3-65 

2.87 

2-57 

2.23 

1.97 


Amine  Layer 

96.48 
96 -4 
96-3 
96  -3 
96-3 


•  Determinations  made  by  “Synthetic  Method,”  see  Note.  p.  292. 

The  lower  critical  solution  temperature  of  ^  34-0  percen^^  an(J  Hennaut- 

tri  ethyl  amine  in  '‘'""^"uuoitemperatire  of  a  35.  t  percent 

Roland,  1932.)  The  lower  crit  t  (D  0)  is  14. 4°-  The  former 

solution  of  tri  ethyl  amine  in  e  y  ..  *o£  preSsure  and  the  latter 

increases  0.02  0  for  each  additional  kilogrwtf  P  ressure^  ^  ^ 

0.023°  for  each  additional  9,  (Timmermans  and  Poppe,  1935- 
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C6H  I  5 


.  ♦  mi vt nres  of  tri  ethyl  amine  and  water  are  given 

Freezing-point  data  tor  mix  *  Data  for  the  solubility  of  tri 

«!«  i"  «ate?  at  high  pressures  are  given  by  Kohnsta-  and 

Timmermans,  1913- 

Solubility  of  Triethylamine  in  Water  and  in  Aq.  Ethyl  Alcohol 
at  Different  Temperatures. 

(Meerburg,  1902.) 


Water. 

13.1.1% 

Alcohol. 

28.08%  Alcohol. 

18.84%  Alcohol. 

Cm.  N(C,H«)i 

Gm.N(C2Hj), 

Gm.N(C.Hs), 

Gm.  N(CSH,), 

t°. 

per  100 

t°. 

per  100 

t. 

per  100 

per  100 

Gms.  Sol. 

Gits.  Sol. 

Gms.  Sol. 

Gms.  Sol. 

6q.2 

i-7 

38-3 

8.2 

54  -  5 

22 .8 

73 

4 

31  • 2 

3°.  8 

5-6 

31-7 

13-9 

45 

29.8 

65 

4 

•  33-3 

23.1 

8-5 

28 

21  .6 

33-4 

51  • 1 

5i 

6 

40.6 

18.7 

25.8 

26.4 

3°. 6 

31-4 

63  -7 

42 

1 

50.6 

18.7 

37-2 

24.9 

40-5 

3° -3 

68.5 

40 

9 

54-7 

19-5 

51  -8 

24 . 2 

49.8 

28.5 

82 . 2 

34 

2 

70.6 

20.5 

68.6 

24.I 

60.7 

35 

91 .8 

33 

77-5 

20.5 

84 

24 

69.7 

34 

7 

.  88 

20.5 

89.7 

23-5 

76.6 

40 

5 

91-3 

21 .2 

92.4 

24 

81.5 

25-8 

95  -  5 

24 . 2 

87.4 

26.5 

96. 1 

25 

92 

60.16%  Alcohol. 


Cm 

N(C,HS) 

t°.  per  100 

Gms.  Sol. 

76-77 

71.2 

74-75 

75 

72-73 

80 

Note.  —  Results  for  triethylamine,  water  and  ethyl  ether,  and  for  triethyl- 
amine,  water  and  phenol  are  also  given  by  Meerburg. 


100  gms.  abs.  methyl  alcohol  dissolve  57.5  gms.  NH(C«H&)2  at  19. 50. 

100  gms.  abs.  ethyl  alcohol  dissolve  56  gms.  NH(C6Hs)2  at  19. 50. 

(de  Bruvn,  i8ga0 

•  Determinations  made  by  “  Synthetic  Method,”  see  Note,  p.  >  82 

Data  for  ternary  systems  composed  of  triethylamine,  water  and  each  of  the 
following  compounds:  naphthalene,  cane  sugar,  KC1,  K2COs,  K2SC>4  and  KSCN, 
are  given  by  Timmermans  (1907). 


Distribution  of  Triethyl  Amine  at  25°  Between  :  (Smith,  1921-1922.) 


Water  and  Chloroform.  Water  and  Xylene.  Acetone  and  Glycerol. 

Mllllrools.  (Cj  IIS  )j N  Mlllimols.  (C,Hj),N  MUUmols.  (€,HS),N 


Hs"o 

utci. 

(L 

IDO 

"cjCfcw,), 

Acetone 

Glycerol 

A 

layer.  iC,). 

layer  |C5) 

c, 

layer  (C,L 

layer  (L,|. 

c,” 

layer  (A). 

layer  (G). 

G* 

0.037.5 

0.490 

1 3 . 

.0 

0.3 125 

O.9875 

3.i6 

I  .  (70 

0.865 

1  .70 

o.o5i6 

0 . 800 

1 5, 

,5 

0.62.5 

•A. 475 

3 . 96 

2 .  875 

»  .  175 

2 . 4-1 

0.194 

3 . 806 

>9- 

7 

0.80 

3.60 

4 . 5o 

6.35 

1  .65 

3 . 85 

0 . 4a5 

9-575 

22 . 

,5 

« -49 

8. 5i 

5 . 72. 

1  3  .  '20 

2 . 25 

5.87 

•>..53 

>7-  »7 

6.90 

25.80 

3.20 

8.06 

Distribution  at  2o°  of  :  (Smith,  1921-1922.) 


Diethyl  Amine  Acid 
Phthalale  (See  Note  p.  21  s  ) 


Trielhyl  Amine  Ac 
Phthalate  (Seo  Note  p. 
Between  Acetone  and  Glycerol. 


id 

21s  .) 


Acetone 
layer  ( A ). 

0.450 
O.775 
i  .o5 
1 . 325 
1 .65 


per  liter 

Milllmols. 

per  liter 

Millimole. 

per  liter 

Glycerol 

A 

Acetone. 

Glycerol 

A 

C.H.fCH.L 

layer  (G). 

g‘ 

layer  (A). 

layer  |G). 

o' 

layer  <C,) 

ft  “A  tv'**  J'J 

layer  (Cs) 

2.0375 

0, 

221 

O 

'4 

O 

2 . 35 

O.398 

O. 1940 

0.582 

4  - 1 5 

0 

.  18^ 

1.10 

4.075 

O  .  270 

0.2380 

0.763 

6.65 

0. 

.158 

1 . 45 

5.6o 

0.25t) 

0.3437 

1 . 1 3 

9-97-5 

0 

.  1 33 

2.00 

9.35 

0 . 2 1 4 

0.4125 

1 .5i 

12.80 

0 . 

■ « *9 

2.70 

12.773 

0 . 2 1  1 5 

Ethyl  Phenyl  Amine 
Between 


c, 

C, 

3.00 

3.20 

3.29 

3.64 
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Distribution  or  Tbi  ethyl  Amine  Between  Watee  and 
Amyl  Alcohol  at  25 °. 

(Hart  and  Flachar.  1004 . ) 


Oms.  (Cj^lgJgN  par  lltar 


Om.  Hols.  (CgH6)3  N  par  liter 


HgO  layer 

Alcohol  layer 

'  HgO  layer 

- 

Alcohol  layer 

O.885 

22.99 

0.00875 

0.2273 

I.683 

44*57 

O.O1664 

O.4408 

1.866 

49*32 

O.O1846 

O.4868 

2.502 

64.91 

0.02474 

O.6418 

Distribution  or  Triethyl 

Amine  at  25 0 

Between: 

Water  and  Benzene 


(KoloeaomaKi  and  Androehenko,  1034.) 

Water  and  Toluene 


Or  #  Mol S  e 

(CJUM  P«r  mar 

1 

On.  Mo  Is.  (Cj>Hg),» 

N  per  liter 

1 

0 

IgO  layer(l)  CeHe  layers)1 

2 

'  HgO  layer(lj  c 

eHgCH3  layer [ZJ 

2 

0.0156 

0.1794 

0.087 

O.OO46 

0.0239 

0.14 

0.0200 

O.2356 

0.085 

O.OO69 

0.0579 

0.  12 

0.0417 

0.5380 

0.079 

O.OO96 

0.0793 

0. 12 

0.0762 

1.1333 

O.068 

0.1043 

I.0804 

0 . 10 

0 . 1 22 1 

1.9311 

O.064 

0. 1518 

1.7390 

0.09 

0.2153 

3*3049 

O.065 

0.3941 

4.5l6o 

0.065 

0.378l 

4.7l67 

0.059 

0.3577 

5*5340 

O.065 

Distribution  or  Triethtl  Amine  Between  Water  and  Toluene. 

(Moore  and  Wlnmlll,  1918.) 


Om.  EQUlv.  (CgH5)3N 
par  lltar  aq.  layer 


Dlst. 
Coaf . 


l8 

35 
35 
33.35 


0. 131 

0.099 

0.099 

0.069 


0.0190 

0.0104 
0.0131 
0.0133 

Similar  data  at  other  temperatures  are  given  by  Hantssch  and  Sebald  t, 
1899;  and  Hantzsch  and  Vagt,  1901.  nrassures  at  20. 5°  of  mixture 

o/nnujr^e^mXriiM  vmz 

ssh«2^e 

following  compounds:  benzene,  mtro  benze  , 
disulfide,  are  given  by  Joukovsky,  1934* 

TRI  ETHYL  AMINE  HBr ,  HC1  and  HI 

Solobilitt  or  E*c.  S.r..*T.bT  »  »«»*  *»»  ”  Cntonoronm. 

(Paddle  and  Turner,  1913.) 

Ows.  compound  per  Ome.  compound  per 
100  ps.  HgO  100  «*»•  CHClj 


Compound 


fomwla 


Tri  ethyl  amine  Hydrobromide  'WsN.HBr 
h  "  Hydrochloride  (CgH6 UN.JJLi 


Hydriodide  (C2H6)8N.HI 


150.6 

137.0 

370.0 


23.44 

17.37 

93.2 


PENTA  BROMO  TOLUENE  CeBr6CH3. 


100  cc  Methyl  Alcohol  (d-o.7975> 
..  ..  Ethyl  "  <96%) 


dissolve  0.0,108  gm. 
"  0.0104  " 


C-Br-CH,  at  20 °. 

8  ,.6  3  it  •' 

(Schulz,  1929* ) 


NITRO  DICHLORO  BENZOIC  ACID  (5>  N02l2,4>ClgCeHgC00H. 

Freezing-point  data  for  miltures  of  5  nitro  a.*  dichloro  benzoic  acid 
and  5  nitro,  „-oxy,  j-chloro  benzoic  acid  are  given  by  Grimm,  Gunther 

and  Titus,  1931* 


TRI  NITRO  BENZOIC  ACID  1.2. 4. 6  CeHg ( N02 >  3C00H. 

Solubility  or  T*init*o  Benzoic  Acid  in  Wat**  and  Organic  Solvents  at  25  • 

(Desvergnea,  1031.) 


On.  C^lNOgJ^OOH 
Solvent  perlOOgms.  solvent 


Oms.  CgHgtNOgljCOOH 

Solvent  per  100  gma  .  solvent 


Hs° 

CH,COOCgH. 

(CS3)2C8 

96%  C2Hr0H 
100*  " 

ch3oh3 


2. 053<23. 5°  > 

C,H. 

0,31 

4. 180(50° ) 

chci3 

0.37 

21.05 

(c£h6)2o 

14-07 

22. 12 

cs„ 

0 . 14 

27.53 

CC1. 

0.07 

26.59 

c.h6ch3 

0.38 

50.69 

Distribution  or  Tiinitio  Binzoic  Acid  B*tw**n 
Wat**  and  Ethyl  Eth**  at  25*- 

(Smith.  1921-2 ) 


On.  Hols.  1  .£.*.0 

( NOj^)3CgMgCOOH  per  liter 

2 

H20  layer(l) 

(CgHgJg0  lsy«r (2)  X 

1 

1.09 

0.20 

0.182 

2.56 

O.84 

O.328 

4.80 

2.20 

0.458 

8.28 

5.88 

0.710 

NITRO  PHENYL  CHLOROFORM  NO  gCeH4CCl3. 

Freezing-point  data  for  mixtures  of  2,  50  and  p  nitro  phenyl, 
chloroform  are  given  by  Hollman,  Vermeulen  and  de  Mooy,  1914.) 


Diiodo  SALYCILIC  ACID  l,(  3 ,5  )C0  H* COOH  (1)  OH  (2). 

One  liter  of  water  dissolves  0.166  gm.  of  the  compound  at  io°  and  0.192  gm. 
at  2^°'  (Cofman,  1920.) 

SULFO  BENZOIC  ACID  CHLORIDE  00C1  .C„H, . S0„C1 . 

Freezing-point  data  for  mixtures  of  sulfo  benzoic  acid  chlorides 
and  benzene  di  sulfo  chloride  are  given  by  Maarse,  1914. 


^7^14^4  470 

BROMO  NITRO  BENZOIC  ACID  N02.Br.C6H3C00H. 


Solubility  of  Nitrobromobenzoic  Acids  and  of  Nitrochlorobenzoic 

Acids  in  Water  at  250. 

(Holleman,  1910.) 


Acid. 


Gms.  Acid  per 
100  cc.  Sol. 


CeH3COOH.NO2.Br  I.2.3  O.O33 

C5H3COOH.NO2.Br  1.2.5  O.741 


Acid. 


Gms.  Acid  per 
100  cc.  Sol. 


C6H3C00H.N02C1 1.2.3  0.047 

C5H3C00H.N02.C1 1.2.5  0  967 


Holleman  also  gives  data  for  the  solubility  of  various  mixtures  of  the  above 
two  bromo  compounds  and  of  the  two  chloro  compounds  and  uses  the  results  for 
estimating  the  quantity  of  each  in  an  unknown  mixture. 


DI  CHLORO  BENZOIC  ACIDS  Cl2CeH3C00H. 

Freezing-point  data  are* given  for: 

2.5  Dichloro  benzoic  acid  +  m  chloro  benzoic  acid. 

■1  >'  »  "  •  +  2.3  Dichloro  benzoic  acid. 

(Hope  and  Riley,  1923-* 

CHELIDONIC  ACID  C7Hv06.H>0. 

joo  gms.  sat.  sol.  of  chelidonic  acid  in  water  contain  1.45  gms.  C7 (,^e^®d^l19^°j 

,00  gms.  sat.  sol.  of  chelidonic  acid  in  o.5  molar  aq.  H3BO3S0I.  contain  1 .5i  gms. 
C7H,06  at  25°.  * 

DI  NITRO  BENZOIC  ACID  3*5(N02)2C6H3.C00H. 

Solubility  of  3.5  Dinitro  Benzoic  Acid  in  ^ 

Aqueous  Solutions  of  Hydrochloric  Acid  at  25  • 

(Knoi  and  Richards,  1919.) 


Gm.  Equivalents  per  liter 

'“HO  ”  (no2)2c6h3coohs 


Gm.  Equivalent^  per  liter 

nB  (N02)2c6H3C°°hX 


0.0 

1.565 

2.908 

4*594 

5.657 


0.00635 

0.00398 

0.00470 

O.OO583 

O.O069O 


7.336 

8.855 

10.27 

11.73 


0.00841 

O.OO965 

0.01095 

0.01240 


DinitroBENZOIC  ACIDS  C.H,(NO,)ICOOH.  1.3.5  and  1.2.4- 

Sopub.utv  op  3-5  *»■>  op  2.4  “  Ali“EOl,S 

Solutions  of  Sodium  Acetate  a  -5 
(Philip  and  Garner,  i9°9-) 


Gms.  per  ioocc.  Sat.  Sol. 


Gms.  per  100  cc.  Sat.  Sol. 


CHsCOONa. 

O 

O.O976 
o .  2428 
o .  4846 
0.97I8 


3.5C6Hj(NOj)2COOH. 

0.1314 
0-3392 

O.672O 
I  .  201 
2.115 


CHaCOONa. 

O 

O.O976 
o . 2428 
o . 4846 
O.9718 


2.4C«Ha(NOi).COOH. 

0.0572 

O.2056 
0-3434 
0.5023 
o . 7440 


G.O7I5  , 

Data  for  the pVs  distnbution  between 

solutions  of  KC.l,  Na  ,  3  de  Szyszkowski  (1915)- 

water  and  benzene  at  25  ,  are  given  uy 


Solubility  of  1.3.5  Dinitrobenzoic  Acid  in  Water  at  High  Temperatures, 
Determined  by  the  Synthetic  Method. 


(Flaschncr  and 


t°. 

Gms.  Acid  per 

100  Gms.  Sol. 

t°. 

123.8  crit. 

t.  ... 

123 

113 

4-4 

125 

120 

9-3 

130 

121 

14-5 

140 

122 

40 

15® 

Rankin,  1910.. 


Gms.  Acid  per 

t° 

Gms.  Acid  per 

100  Gms.  Sol. 

100  Gms.  Sol. 

66.5 

160 

9O.9 

72.7 

180 

95 

79-3 

200 

99 

85-7 

206 

100 

89 

Solubility  of  1.3.5  Dinitro  Benzoic  Acid  in  Aqueous 

of  Salts  at  23®. 


OOLUT  JOINS 


Normality 


(de  Szyszkowskl,  1914.) 

Gm.  mols.  1.3.5  (N0t)fC6  H3. COOII  per  1000  gms.  sat,  solution  in 


aq.  salt  solution. 

aqueous 

K  Cl. 

aqueous  NaCL 

aq  irons 

0.0  (  =  Hj  0) . 

.  6.168. 

IO-3 

6. 168. IO~* 

6.344 

o.o33 . 

•  6.397 

» 

- 

- 

0 .  o5 . 

.  6.471 

)> 

- 

- 

0.10 .  .  .  . 

.  6. 58 1 

)> 

6.4l2  » 

- 

0. 143 . 

.  6.546 

» 

— 

- 

0.25 . 

6.54o 

» 

6 . 3o5  » 

7-499 

o.5o . 

.  6.470 

>1 

6.161  w 

8.095 

1 . 00 . 

.  6.147 

» 

5.389  » 

8.91 3 

1.75 . 

.  - 

— 

9-970 

Solubility 

of  1.3.5 

Dinitro 

Benzoic  Acid  at  23° 

in  : 

» 

v 

>* 


( de  Szyszkowski,  1914.) 


Aq  ueous  solutions 
of  KC1  in  presence  of  C8H6. 


C6H6  in  presence 
of  aqueous  solutions  of  KCI. 


Normality 

Gm.  mols.  1.3.5(NO,),C6n,.COOH 

Normality  of  aq.  RC1 

Gm.  mols.  1.3.01 

NO,), 

of  aq.  KCI. 

per  1000  gms. 

sat.  aq.  sol. 

In  contact  with  C6Hr.. 

per  1000  gms.  sat.  sol. 

0.0 

6.253. 

IO- 3 

0.0 

8.676. 

to— 5 

O.  1 

6 . 622 

» 

O.  I 

8.470 

» 

0.25 

6.697 

U 

0.25 

8.447 

» 

o.5o 

6.589 

» 

o.5o 

8.352 

1) 

0.75 

ft  -  49* 

» 

0.75 

8 . 3-20 

)> 

I  .OO 

6. 3-i3 

» 

1 . 00 

8.268 

W 

O 

c 

JN 

5. 611 

» 

2  . 00 

8.o85 

» 

Distribution  of  1.3.5  Dinitro  Benzoic  Acid  Between 

(de  Szyszkowski,  1914.) 

Water  and  Benzene 

at  40°. 


Water  and  Benzene 

at  25°. 

Gm.  mols. 

i.3.5(no,),c,  rr,  coon 

per  1000  gins. 

II,  0  layer. 


Water  and  Chloroform 
at  25°. 


Gm.  mols,1 

1.n.5(NO,),C,  II, COOII 
per  iooO  gms. 


i .  009 .  I O- 3 
I.608  » 

3.727  » 

4.794  » 

6.9.58  ». 


C6II6  layer. 

I . 120. IO  3 

I.982  » 

4.686  » 

6.473  » 

8.676  »* 


II,  O  layer. 

9. .  o59  .  I O- 3 
3 . I 20  » 

4 • 1 35  » 

6.480  >1 

7.536  »> 

1  o .  1 5o  i> 


Gm.  mols. 

1 .3.5  (NO,),  Cr,  II,  COOII 
per  1000  gms. 


C6H6  layer. 

2.462.  IO- 3 

3.925  » 

5 . 3g3  » 

9.63o  » 

1 1. 610  » 

17.940  » 


11,0  layer. 

.245. IO~ 3 
.835  >. 


3.367 

5.237 

6.273 


» 

» 

))’ 


CIIU,  layer. 

o.658 .  to-3 
1 .o55  » 

2.225  » 


i  •  190 

5.158 


Both  layers  were  saturated  with  1.3.5  Dinitro  Benzoic  Acid. 

oZd1;:: 


I 


c7h4o6 
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Distribution  of  1.3.5  Dinitro  Benzoic  Acid  at  25°  Between  : 

(Smith,  1921-1922.) 


Water  and  Chloroform. 


Mllllmols. 

1.8.KNO,),  C,  II,  COOH 
per  liter  of 

H,  0 

Oil  Cl, 

<2. 

layer  (C,). 

layer  (C,). 

c, 

1-450 

0.975 

O.672 

1.992 

i .  4*5 

0.715 

2.855 

2.38 

o.834 

4.04 

3.71 

0.918 

Water  and  Ethyl  Ether. 


Mllllmols. 

l.3.S(N0,l,C,lf,C00l! 
per  liter  of 

II,  0 

(C,  ii,i,  0 

2*. 

layer  (C,). 

layer 

0. i325 

I .0475 

7-9 

0. i85o 

i .  8 1 5 

9.8 

0.225 

2.655 

1 1 .8 

0.295 

3.885 

13.2 

o.365 

6.395 

17.5 

Water  and  Xylene. 

Mllllmols. 

1.3.5(NO,l,C,  11,00011 
per  liter  of 


11,0 

Cfi!I  tCH,), 

c. 

layer  |C,T- 

layer  (C,). 

c,‘ 

1.53 

I  .  1 1 

0.72 

2.40 

2.  IO 

0.875 

3. 1 5 

2 . 95 

o.g36 

4  .o5 

4 .5o 

1 . 1 1 

Distribution  of  i.2.4  Dinitro  Benzoic  Acid  at  So0  Between  :  (Smith,  1921-1922.) 
Water  and  Chloroform.  Water  and  Ethyl  Ether.  Water  and  Xylene. 


Mllllmols. 

l.».MNO,),C,ll,COOII 
per  liter  of 

Mllllmols. 

1.2.4  (NO,),  C,  11, CO  Oil 
per  liter  of 

MilllmoK. 

1.1.4  (MO,),  C6  H,  CO  Oil 
per  liter  of 

H,0 

layer  (C,). 

CH  Cl, 
lay  er  (C3). 

c, 

t;,' 

H,0 

layer  (0,1. 

<C,H,),0 
layer  (C,). 

ct 

C,‘ 

11,0 

layer  (C,l. 

C,  11,  (CII.1, 

layer  (C,l. 

C,. 

c, 

6.78 

7.85 

8.65 

io.i)5 

0.40 

0.55 

0.70 

1 . 10 

0.069 
0.070 
0.08 1 5 
0. 100 

0.67 
i .  i5 

1 . 45 
i-79 
2.49 » 

0.68 

1 .69 
2.5l 

4 .08 
7.78 

°-9‘ 

1 .41 

1 .73 
2.28 
3.12 

6.78 

7.85 

8.60 

10.9.5 

0.4° 

0.55 

0.70 

1 . 10 

0 . 039 
0.070 

0 . 08 1  > 
0. 100 

Dinitro  p  oxyBENZOIC  ACID  C,H,OH(NO,).COOH. 

Solubility  of  Mixtures  of  Dinitro  Para  Oxybenzoic  Acid  and  Other 
Compounds  in  Absolute  Ethyl  Alcohol  at  29.6  . 

(Morgenstem.  1911) 


Dinitro  p  Oxybenzoic 
Acid  -f-  Phenanthrene. 


Gms.  per  100  gins 
Sat.  Sol. 


Acid. 

2 . 0483 
2.0776 
2. 1249 

2.2195 

2 . 2883 
I . 2171 

O.8681 

0.6017 

0.3487 

0.2157 

o 


Phenan¬ 

threne. 

0.1333 
0.2796 
0.5267 
I. 0311 
1-431° 


Solid  Phase. 


Acid 


0092  Phenanthrene 

8300 

6890 

5619 

4890 

3781 


Dinitro  p  Oxybenzoic 
Acid  4-  Fluorene. 


Gms.  jper  100  Gms. 


Sol. 


Acid.  Fluorene. 


0440 
0823 
1045 
.1744 
.  2618 
.0490 
.8004 
.5620 

•39°° 

.2113 


1232 

3484 

4824 

.  8960 
.4308 
.8618 
.7566 

•  6532 

.5811 

•  5°24 

•  4”5 


Dinitro  p  Oxybenzoic 
Acid  +  Retene. 


Gms.  per  100  Gms. 


Solid 

Phase. 

Acid 


Fluorene 


■a 


Sol. 


Acid.  Retene. 


2.0232 
2 . 0484 
20933 
2.1276 
2 . 2346 
2.3°34 
I.9664 
O.783O 
0-5597 
0.2740 
O 


o 

0.1236 
O . 3446 
0.5162 
I .0489 

1- 3634 
3-3698 
3  °°32 

2- 9331 
2 . 8466 
2.279 5 


Solid 

Phase. 


Acid 


Retene 


MECONIC  ACID  C,H.0,.»H,0. 

"TM  &  £  I  solution  ‘contain  ,  .o  Sm.  0,  H.0,  ..£• 
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TRI  BROMO  TOLUENES  Br8CeHECHs. 

Freezing-point  data  for  binary  mixtures  of  isomeric  tri  bromo  toluenes 
are  given  by  Jaeger,  1904- 

CYAN  BENZENE  CeH8CN. 

Freezing-point  data  for  mixtures  of  cyan  benzene  and  chloro  benzene 
are  given  by  Pascal,  1913* 

2-BENZO  THIAZOLE  THIOL  C,HASC(SH) 

Freezing-point  data  for  mixtures  of: 

a-Benzo  Thiazole  thiol  + Methylene  aniline  (Kojima  and  Nagai,  1931-1 

••  "  "  +  Diphenyl  guanidine  (Minotoya,  Kojima  and  Nagai, 

1931* I 


BENZOYL  CHLORIDE  CeH6COCl. 

Freezing-point  data  for  mixtures  of  benzoyl  chloride  and  phenol  are 
given  by  Tsakalotos  and  Guye,  1910. 

NITRO  BENZOIC  ALDEHYDE  ffl  (N0E)C8H4CH0. 

Freezing-point  data  for  mixtures  of  nitro  benzoic  aldehyde  and  benzoic 
acid  are  given  by  Passernii,  1934. 


Brom,  Chlor  and  IodoBENZOIC  ACIDS. 

Solubility  in  Water  at  250. 


Compound. 

Brombenzoic  Acid 
Brombenzoic  Acid 
Brombenzoic  Acid 
Chlorbenzoic  Acid 
Iodobenzoic  Acid 
Iodobenzoic  Acid 
Iodobenzoic  Acid 


Formula. 


(Paul,  1894;  Ldwenherz,  1898;  Vaubel,  1895 J 
Per  1000  cc.  Aqueous  Solution. 


Ce^Br.COOH  (ortho) 
C«H4Br.COOH  (meta) 
CaHtBr.CCXDH  (para) 
C^Cl.COOH  (ortho) 
QH4I.COOH  (ortho) 
CgH^I.COOH  (meta) 
CeHtl.COOH  (para) 


Grams. 

I.856 
0.402 
O.056 
2  .087 
0.952 

O.Il6 

O.O27 


Gram  Mol. 
O.OO924 
0.00200 
0.00028 
O.OI333 
O.OO384 
O.OOO47 
(Kodpal,  191a.) 


The  following  results  at  28°.  (Sieger,  1912.) 

Chlorobenzoic  acid  C^CICOOH  (ortho)  2  2 

„  „  (meta>  °-45 

(para)  0.093 

Mutual  Solubility  of  Bromo  and  Chlorobenzoic  Acids  and  Water  at  High 
Temperatures,  Determined  by  Synthetic  Method.  ;(Fiaschner  and  Rankin,  19, 0.) 


P  Bromobenzoic 
Acid  +  Water. 
0f  Gms.  Acid 


fof 
Melting. 

170  (Crit.  sol.  temp.)  100 . 8 


169 

l8o 

I90 

I96 

200 

210 

220 

240 

254 


3 

6 . 2 

IO-5 

27 

61 

80 

88.3 

96.9 

100 


0  Chlorobenzoic 
Acid  +  Water. 

Gms.  Acid 
per  100  Gms. 
Mixture. 

5*5 

102.7  10 

104  20 


m  Chlorobenzoic  p  Chlorobenzoic 
Acid  +  Water.  Acid  +  Water, 
t*  of  Gms-  Acid  ..  ,  Gms.  Acid 

^Su Sr  ***■■. 


1 26 . 2(crit.  t.)  34 . 9 

76 

85-3 

92 

96.5 

IOO 


123  4-2 

123.8  18.9 

142 .8(crit.t.>34.3 


Mixture. 
167  (crit.  t.) 

3 


104 

no 

120 

130 

139-5 


123 

125 

130 

140 

150 

156 


.8 


75  8 

81.5 

87-5 

93-2 

97-5 

IOO 


162 

170 

180 

183 

184 
187 
200 
220 
240 


5-4 

10 

x4-5 

21-5 

47 

79-5 

92 

100 


Distribution  of  2  Bromo  Benzoic  Acid  at  250  Between 
Water  and  Chloroform. 

(Smith  and  White,  1989.) 


Gm.  Mols.  0  Br  CgH4C00H  per  liter 
'HgO  layer (lT  CHClg  layer(¥)A 


Gm.  Mols.  0  Br  CgH^COOH  per  liter 
r  HgO  layer (1)  CHCLj  layer(2)  ' 


0.00290 

0.00343 

0.00390 


0.0205 

0.0282 

O.O365 


0 . 00482 
0.00455 
O.OO489 


0.0422 

0.0493 

0.0567 


Chloro  BENZOIC  ACIDS  o,  c  and  p  Cl .C6H4.C00H. 


Solubility  of  Chloro  Benzoic  Acids  in  Water  at  250. 


AC  Id 

Ortho  Chloro  Benzoic  Acid 

Meta 

Para 

(1)  Osol  and  Kilpatrick,  1933; 
1000  gins.  H20  dissolve  approx. 
Acid).  (Otto,  1917,  1925.) 


Gms.  Cl.CgH4COOH  per  liter 

2.13(l)  2.08(2) 

O.385  0.41 

0.068  0.077 

(2)  Reyer,  1923. 

0.04  gm.  p  C1.C6H4.C00H  (Microbic 


Solubility  of  Chloro  Benzoic  Acids  in  Aqueous  Potassium  Chloride 

Solutions  at  25 °. 

(Osol  and  Kilpatrick,  1933.) 


The  experiments  are  concerned  with  the  relation  of  the  activity 
coefficients  of  the  molecules  of  chloro  benzoic  acids  and  the  salting 
out"  or  "salting  in"  effect  in  aqueous  salt  solutions.  In  order  to 
minimize  the  correction  for  the  part  present  as  ions,  buffer  solutions 
were  used  in  all  cases.  These  are  characterized  only  in  terms  of  molar 
concentrations  of  sodium  salt. 


Results  for: 


Gm.  Mols.  KC1 
per  liter 
In  each  case 


0  Chloro  benzoic  acid  In 

0.01  molar  sodium  salt 

_ t\ _ 

y  d .  of  Total  gm.  mol. 

sat.  0  ClCeH4C00H 

sol.  per  liter 


nj  chloro  benzoic  acid  In 
0.00212  molar  sodium  salt 

y\ 

r'  d .  of  Total  gm.  mol 

sat.  m  C1C6H4C00H 

sol.  per  liter 


p  Chloro  benzoic  acid  In 

0.000342  molar  sodium  salt 

__  _ _ * - — — 

T'  '  d.  ol  Total  gm.  mol. 

sat.  P  C1C6H4C00H 

sol.  Per  liter 


0. 1 

1.002 

0.01137 

0.2 

0.3 

1.012 

0.01086 

0.5 

1.021 

0.01014 

0.75 

1.0 

1.042 

O.OO861 

1.5 

2.0 

1.087 

0.00607 

2.5 

— 

1.007  0.00199 

1.020  O.OO183 
1.031  O.OO167 
1.042  O.OO158 
1.064  0.00127 


1.020  0.000331 

1.041  0.000273 
I.063  0.000235 
1.086  0.000206 
1.107  O.OOO156 


TaCW  WO?  SI^^Horrbenzoatest'odiu^benzenf sUSoiate, 
Klium^tol uene  sulfooate  and  Sodiun,  fi  naphthalene  sulfonate. 


475 


Solubility  of  Orthochlorobenzoic  Acid  in  Aq.  Solutions  of  Sodium  Ace- 
°\te,  Sodium  Formate  and  Potassium  Formate  at  25  -  (Ph*hP  and  Garner,  1909.) 
In  Aq.  CH3COONa.  In  Aq.  HCOONa.  I"  Aq.  HCOOK. 

_ _ _  T  Grams  per  Liter.  Grams  per  Liter. 


Grams  per  Liter. _ 

CHjCOONa.  C.H.C1COOH. 


I  .009 
2.484 
5.027 
10.07 


3-599 

6.181 

15.60 

18.27 


HCOONa. 

C6H4CICOOH. 

HCOOK. 

C6H4CICOOH. 

0.843 

3-38l 

O 

2.128 

2 . 102 

5-258 

I  .025 

3  396 

4.196 

7-637 

2- 563 

5.226 

8.4IO 

II  .02 

5-124 

7-543 

Distribution  of  Ortho  Chloro  Bbnzoic  Acid  at  250  Bbtwbbn: 

(Smith  and  White,  1929.) 


Water  and  Chloroform 


Water  and  Toluene 


Om.  mole .  2  CICgH.COOH  per  liter 

Om. 

mols.  0  CICgH.COOH  per  liter 

6  A 

'  HgO  layer 

CHCLj  layer  ' 

r~ 

HgO  layer 

C6H5CH3  layer 

0.00231 

0.0108 

0.00422 

0.00931 

0.00290 

0.0152 

O.OO462 

0.0110 

0.0317 

0.0176 

O.OO528 

0.0143 

0.0357 

0.0207 

O.OO581 

0.0172 

O.O4O3 

O.O264 

0.00686 

0.0238 

0.0502 

O.O365 

0.00792 

0.0319 

Distribution  of  Mbta  Chloro 

Bbnzoic 

Acid 

at  25°  Bbtwbbn: 

(Smith  and 

White , 

1929.) 

Water  and  Chloroform 

Water  and 

Toluene 

Om.  mol.  m  CICGH.COOH  per  liter 
, - - :  ..  6 

Gm. 

mol.  m  CICgH, 

^COOH  per  liter 

•  HgO  layer 

CHCLj  layer' 

/ 

HgO  layer 

CgHgCHj  layer' 

0.00028 

0.0094 

0.000924 

O.OH48 

O.OOO35 

0.0114 

0.00099 

0.0128 

O.OOO42 

0.0131 

0.00119 

O.O169 

0.00056 

0.0151 

O.OOI39 

0.0222 

0.00070 

0.0175 

0.00152 

0.0251 

Distribution  of  Para  Chloro  Benzoic 

Acid 

at  250  Bbtwbbn: 

(Smith  and  White, 

1929. ) 

Water  and  Chloroform 

Water  and 

Toluene 

Om.  mol.  p  CICgH.COOH  per  liter 

/ - - -  0  A 

Om. 

mol.  p  CICgH.COOH  per  liter 

HgO  layer 

CHC13  layers 

r 

HgO  layer 

C6H5CH3  layer' 

0.00021 

0.00025 

O.OOO364 

0.00049 

0.00066 

O.OO46 

0.0053 

0.0067 

0.0078 

0.008l 

O.OOO416 

0.000455 

0.000520 

O.OOO585 

0.000660 

0*00333 

0.00351 

O.OO364 

0.00377 

0.00440 
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C7H5°2 


Distribution  of  Ortho  Chloro  Benzoic  Acid  at  25°  Between 

(Smith,  1921-1933. ) 


Water  and  Chloroform. 

Mllllmuts.  oCl.C«fT,COOH 
per  liter  of 


n,o 

CHClj* 

C*. 

later  ICj). 

layer  (C,). 

c,’ 

O.492 

0.649 

I  .  320 

0.649 

1 .072 

1.655 

O.760 

1.488 

1 .955 

1  .070 

2.690 

2.5o 

Water  and  Ethyl  Ether. 

Mllllmols.  o  Cl.C,H,COOH 
per  liter  of 


R,0 

(C,Hs),0 

c,. 

ltyer(C,). 

layer  (C,l. 

C, 

O.  IOO 

i  .3oo 

i 3 . 00 1 

O.  l45 

2.4i5 

16. 65 

0.1925 

3.7075 

19.30 

0.250 

5.67 

22 . 65 

1 .36o 

9.68 

26.80 

Water  and  Xylene. 

Millimole  o  Cl.  C.H.COOK 
per  liter  of 


H,0 

C.HJCH,), 

C, 

layer  (C,). 

layer  (C,)- 

C, 

I. 19 

0.600 

0. 5o5 

1.55 

0.975 

0  63o 

1 .75 

i  .325 

0.757 

2.3o 

2.20 

o.q56 

4.55 

7-45 

i.63 

Solubility  of  Ortho,  Meta  and  Para  Chloro  Benzoic  Acids  in  Benzene 

and  in  Normal  Heptane. 

(Sidgwick  and  Ewbank,  1921  a. ) 


Results  for 
o  COOH.C6H/.Cl. 


Results  for  ' 
m  COOH.C6 Ht.CI. 


Results  for 


Gius.  » 

Gms. 

Gms. 

O 

3 

-J 

'vj 

c 

c 

m  COOH.Cj  H,  .Cl 

p  COOH.CeH,. 

per  100  gms. 

per  too  gms. 

per  100  gms 

Solvent. 

I”- 

sat.  sol. 

t“- 

sat.  sol. 

t*. 

sat.  sot.. 

Benzene  .  . . 

l4o.3 

100.0 

i54.5 

100.0 

241  .'5 

100.0 

»  ... 

120.5 

9° -9 

i42.5 

94.2 

232.5 

92.2 

»  ... 

118.9 

70.4 

125.3 

71.15 

212.7 

72-9 

>?  ... 

99.6 

5o.o8 

108.0 

49.0 

194.0 

52.5 

»  ... 

82.7 

29.81 

93-7 

3o.  1 

172.5 

3o.5 

»  ... 

57.7 

9*91 

65.5 

9-67 

137.4 

10.3 

»  ... 

44.8 

5.i5 

5i  .2 

4.96 

1 19-4 

5 . 3 

»  .  . 

26.0 

1 .98 

35.8 

2.25 

93 .6 

1.98 

n  Heptane. . 

» 

l34-7 

129.8 

88.68 

68.76 

*47-7 

1 4o.  1 

89 . 82 
70.05 

227 . 6 
2i8.3 

76.86 
5 1 .3o 

»  .  . 

u 

126.0 

36.89 

l  34  -2 

5o.o6 

207 . 2 

3i  .23 

); 

112.8 

12.55 

128.  I 

3o.6o 

180.0 

10.09 

»  ,  , 

108.8 

10.42 

io5.8 

9-98 

i65.3 

4.96 

>»  #  . 

94.8 

4.6. 

89.6 

4.48 

1 36 . 1 

1.69 

)> 

79-° 

2.57 

72.2 

1 .92 

Mutual  Solubilities  op  up  Thro  Chlodobbdtoic  Acids. 
(Johnston  and  Jones,  1928.) 


Results  for  mixtures  of: 
p  and  m  ClCeH4C00H  p  and  p  ClCeH4C00H 


m  and  p  C1C6H4C00H 


139-9 
135- 1 

128.5 

122. 2 

112.6 

108.7 

111.3 

123-8 

132.6 

138.7 
144-3 
148.2 
153-5 


MOl.  * 

9 

100 

90.4 

80.1 

70.7 

58.3 


Solid 

Phase 

Q 

n 

11 

n 

11 


Sol  id 
Phase 


—  "  +m 

52.  1 

40.8 

30.9 
23-5 
15-7 

9.8 

0.0 


m 

M 

II 

It 

II 

II 

J» 


„  MOl.  % 

t° 

137.0  93-3 

134.3  88.9 

131.8  -  "  +  e 

134.9  84.8 

153.0  77.5 

160.3  74.3 

170.1  70.1 

186.9  59.3 

209.4  39.4 

220 .9  26.9 

223.6  22.6 

233.5  9.6 

239.5  0,0 


Q 

II 


P 

ft 

II 

II 

II 

II 

II 

II 

II 

II 


153.5 

149-0 

145.3 

140.0 

145-4 

176.0 

196.2 

200.2 

212.7 

222.7 
233*3 

239.5 


MOl.  % 
3 

100 

90.9 

85.3 


Solid 

Phase 


m 

n 


—  "  +p 


77.3 

62.9 

49.2 

45.9 
35.0 
23-8 

9.6 

0.0 


2 

II 

II 

II 

II 

II 

II 

fl 


Several  determinations 


are  also  given  for  the  ternary  system. 
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C?H  502 


Solubility  of  Chloro  Benzoic  Acids  in  Several  Solvents. 

(Chapas.  1830.) 


Results  for  Ortho  Chloro  benzoic  acid  Results  for  Meta  Chloro  benzoic  acid 


On.  Mol . 

C1C.H.COOH 

Solvent 

t° 

8  4 

per  100  gn.  nola. 
sat.  sol. 

Solvent 

On.  Mol. 
C1C#H4C00H 
per  IOC  pi.  boU. 
sac.  sol. 


Chloro  benzene 

ii  H 

o  chloro  toluenei8.4 

"  "  "  32.0 

p  chloro  toluene  19. 4 

II  n  II  •»  o .  o 


14 

32.2 


0.92 

2.09 

1.04 

1.96 
1.  11 

1.97 


Chloro  benzene 

32.2 

1.38 

0  chloro 

toluene 

32.5 

1.56 

_  »• 
in 

II 

19*4 

0.83 

ii  M 

II 

32.5 

1.55 

Fluoro  BENZOIC  ACIDS  o,  m  and  p  F.  C0H4.OOOH. 


Solubility  of  Fluobo  Benzoic  Acids  in  Water. 


Ora.  F.  CflH4C00H 

per  liter  sat.  soli 

Ac  Id 

* 

'  26°(  1 ) 

32°(2) 

Ortho 

Fluoro  Benzoic 

Acid 

7.23 

8.82 

Meta 

II  II 

II 

1.50 

3.08 

Para 

II  II 

II 

1.22 

1.07 

(i)  Reyer,  1923;  (2)  Slothouwer,  1914. 


Solubility  of  Chlorobenzoic  Acids  in  Several  Solvents  at  14-16°. 

(Bornwatcr  and  Holleman,  1912.) 

Gms.  per  100  cc.  Sat.  Solution. 


Solvent. 

Ligroin 

Carbon  Tetrachloride 
Benzene 

Carbon  Disulfide 
75%  Aq.  Acetic  Acid 
Ethyl  Ether 
Acetone 
Ethyl  Acetate 


0  C«H«C1C00H. 

m  C*H«ClCOOH. 

p  GHiCICOOHL 

O.07 

O.084 

trace 

O.58 

O.48 

0.04 

O.92 

0.66 

0.017 

O.52 

0.62 

0.016 

6 . 22 

•  .  • 

0.32 

16.96 

14 

1.72 

28.42 

•  »  • 

2.58 

13.20 

•  •  e 

1 .64 

IodoBENZOIC  ACID  p  C6H«ICOOH. 


Mutual  Solubility  of  Para  Iodobenzoic  Acid  and  Water  at  High  Tfm. 
PERATURES  DETERMINED  BY  THE  SYNTHETIC  METHOD. 

(Flaschner  andeRanltin,  1910.) 


t*  of  Gms.  Acid  pier 

Melting.  ioo  Gms.  Mixture. 

175  crit.  sol.  t. 
x78  3 

190  5.8 

200  10 


t°  of  Gms.  Acid  pier 
Melting.  100  Gms.  Mixture. 


207 

22 

210 

41 

215 

63  s 

220 

77 

t®  of  Gms.  Acid  per 
Melting.  100  Gms.  Mixture. 

230  87.4 

240  92.7 

269  98 . I 

270  100 


*t/  o 


7  5  2 

Distribution  of  Ortho  Iodo  Benzoic  Acid  at  25°  Between 


Water  and  Ethyl  Ether. 

Mllllmols.  (o)  I. C, II,.  COOII 
per  liter  of 


Water  and  Ghioroform 

Mllllmols.  o  I.C6H,.  COOII 
per  liter  of 

HjO 

layer(C,). 

0.248 
0.244 

0.287 
0.335 
0.473 

Freezing-po 


q,  a  and  p  Chloro  benzoic  acids(i) 
q,  m  and  p  Iodo  benzoic  acidsl3) 

Bromo  benzoic  acid  +  Iodo  benzoic  acid(3) 


(Smith,  1921-1*22.) 


Water  and  Xylene. 

Mllllmols.  (o)  I.C6H4,COOH 
per  liter  of 


CHCl, 

H,0 

(€,11,1.0 

G, 

11,0 

G, 

layer  (Ct). 

C,* 

layer  (Cj). 

layer  (C,). 

C,‘ 

layer  (C,). 

layer  (C,). 

G,' 

0 . 5 1 2 

2.06 

0.0238 

0 . 5o5 

21 .2 

0.320 

O.  175 

o.538 

0.493 

2.02 

0.0400 

0.861 

21.5 

0.60 

0.55 

o.qi6 

0.680 

2.37 

O . 0602 

1 .400 

23.2 

I  .  10 

O 

cs 

cs 

•7 

2.00 

0.973 

2.90 

O- 10 10 

2  .64o 

26.2 

i-99° 

4.21 

Chloro 

tt 


Iodo 

II 


Fluoro 


+  "  "  "  (3) 

+  Benzoic  acid(i)(2) 

+  2.5  di  chloro  benzoic  acid(2) 
+  Benzoic  acidl 3) 

+  Methyl  benzoic  acidl 3) 

+  Oxy  benzoic  acidl 3) 

+  Benzoic  acidly) 


(1)  Bornwater  and  Holleman,  1912;  (2)  Hope  and  Riley,  1923;  (3)  Lettre 
and  Lehmann,  1938;  I4>  Koopal,  1911* 

Nitro  BENZAL  CHLORIDE  (Nitro  benzylidene  chloride)  N02C6H4CHC12. 

Freezing-point  data  for  mixtures  of  0,  m  and  p  nitro  benzylidene 
chlorides  are  given  by  Holleman,  1914;  Holleman,  Vermeulen  and  de  Mooy, 
i  914;  and  Vermeulen,  1914*  1928. 

SO 

SACCHARIN  (1,  Benzosulfonazole,  2(1),  one)  C6H4<^o2>NH‘ 


(U.  S.  P.  VIII.) 


100  parts  H20  dissolve  0.4  part  at  250  a^d  4.1 7  parts  at  ioo°. 

100  parts  alcohol  dissolve  4  parts  at  25  .  .  0 

,00  gms.  trichlorethylene  dissolve  0.012  gm.  saccharin  at  B[uins 

Distribution  of  Saccharin  at  25  Between. 


Water  *  and  Ether. 
(Marden,  1914) 

Gms.  Saccharin  per: 

_ A_ 


Water  t  and  Amyl  Acetate. 
(Marden,  1914) 


100  cc.  H2O 
Layer. 

0.0290 

O.O458 

O.0719 


50  cc.  Ether 
Layer. 

O . 0438 
O.0829 
O.1245 


Dist.  Coef. 

O.267 
O.235 
o.  245 


Gms.  Saccharin  per: 
_ a _ 


105  cc.  Aq. 
Layer. 

O.OO45 

0.0065 

0.0114 


50  cc.  Amyl 
Acetate  Layer. 
O.07OO 
0.0957 
O.1724 


Dist.  Coef. 

o . 0306 
O.0322 
O.0315 


-  Slightly  acidified  with  HC1.  t  Containing  s  cc.  cone.  HC1  per  too  cc. 

The  amount  of  saccharin  entering  the  dSibu- 

of  HC1  to  the  aqueous  layer.  With  5  cc.  cone,  nu  per 
tion  coefficient  is  reduced  to  0.0624. 

S—  or  Saccan.n  ,,  M™  ^  ^ 

Per  cent  quinoline  in  solvent  .....  o . o <=C,H5OH)  10.0  aS.a  55.  o  7°-^  ^ 

Gms.  saccharin  per  100  gms.  solvent.  -.0 
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C  ?H  3 


NitroBENZ ALDEHYDES  'O,  m  and  p  C6  H*NOs.GHO. 

SOLUBILITY  OF  OeTBO,  MeTA  AKD  PaBA  N.TBOBENBALDEHYDES  l«  WaTEB. 

(Sidgwick  and  Dash,  1922.) 

The  sealed  tube  method  was  used  at  the  higher  temperatures  and  the  Beckmann 
,  t ti..  lower  The  temperatures  of  the  triple  potntB  (tr.  pi.)  corresponding 
LProhd  aM'hydeTn  c„„tact  w”h  tY.o  liquid  layer?,  fere  determined  in  separate 
experiments  and  the  composition  estimated  by  extrapolation  on  the  plotted  curves. 
S  mdiStes  solid  nitrobenzaldehyde.  The  complete  solubility  curves  were  realized 
foi  the  meta  and  para  compounds  but  that  for  the  ortho  compound  could  not  be 
taken  above  ioo°  on  account  of  decomposition. 


Results  for  Ortho 
Nitro  benzaldehyde. 


t*. 

Wt.  •/ . 

oC6H,NO,.CnO. 

66.9 . 

0.70 

io3. 1 . 

i.53 

166.0 . 

4-75 

161.7 . 

.  93.56 

i45. 1 . 

94.80 

1 1 3 . 5 . 

96.49 

63.8 . 

99-°° 

43.5 . 

100.00 

39.710-.  pi.). 

.  99-9 

Results  for  Meta 


wt. »/  o 

f.  mC,H,NO,.CHO. 

4o.5 .  0.89  S 

75.1 .  O.9G 

1 1  1 .9 .  1-95 

1 36. 4  .  3.oi 

1 47  * 1 .  3.95 

157.3.  A .  4.92 

181.0 .  10. 5i 

191.4  .  14. o3 

205.4  . 23.35 

211.8....%..  39.62 


Nitro  benzaldehyde. 


t“- 

Wt.  •/, 

mC6H,NO,.LHO 

212 . 

(crlt.  sol.  temp. 

21  I .7 . 

56.23 

195.3 . 

78.77 

179-3 . 

86.75 

167.0. ... . 

90. 18 

152.0 . 

92.87 

126.2 . 

95.67 

85.2 . 

97.83 

58.o . 

100.00 

5 1  .O  (lr.  pt). 

99-6 

Results 

for  Para 

Nitro  benzaldehyd 

e. 

wt. »/ . 

■  Wt..®/, 

Wt.  % 

t‘- 

pC.H,NO,.CHO. 

t*. 

p  CgHlNOs.  t;HO. 

t*. 

pCsII,NOs.CHO. 

90.2... 

216. . . . 

(crlt.  sol.  temp.) 

164.6 . 

92.74 

132.4... 

215.7.. 

51.92 

1 34 • 2 . 

•  96.70 

176.5. . . 

2i3.4. • 

b3. 19 

io6.5 . 

100.00 

205 . 4 .  •  • 

....  20.67 

172.6. . 

90.65 

97  .  I  (tr.  pt.) 

98.2 

2i5.5 .  37.77 

100  gms.  abs.  Alcohol  dissolve  aa.i4  gms.  Nitro  benzaldehyde  at  20-26®.  (Pucherand  Dehn,  1921.) 

»  »  Quinoline  »  1.06  »  »  »  »  >» 

100  gms.  equi-mol.  mixture  of  Alcohol  and  Quinoline  dissolve  7.07  gms.  Nitro  benzaldehyde 
at  2o*-25°. 


Meta  NitroBENZALDEHYDE  m  CBH4N<J2.CHO. 

100 cc.  H2Odissolveo.i625  gm.  m  CBH4N02.CH0  at  250  (Goldschmidt  and  Sunde,  1906.) 
“  in  HC1  “  0.1813  “  “ 

1  n  KC1  “  0.1542  “ 

2  n  KC1  “  0.1417  “ 


44 

44 


44 

44 

<4 


Ortho  NitroBENZALDEHYDE  0  CBH4&02.CH0. 

Solubility  in  Water  and  in  Aqueous  Solutions  at  250. 

(Goldschmidt  and  Sunde,  1906.) 


Solvent. 

h2o 

0.5  n  HC1 

T  ^  « 


i  n  KC1 

o  « 


Gms.  GdhNOj.  Gms.  GsHaNOj.  Gms.  QH4NOi 

CHO  per  100  cc.  Solvent.  CHO  per  100  cc.  Solvent.  CHO  per  100 
Sat.  Sol.  Sat.  Sol.  cc.  Sat.  Sol. 

0.2316  I  n  NaCl  0.1899  I  mKN03  0.3199 

0.2391  2  n  0.1390  2  n  “  0-3419 

0.2466  0.5WHNO3  0.3207  o.5nNaN03  0.3013 
0.2658  1  n  “  0.3758  1  n  “  0.3132 

0.2046  o.5»KN03  0.3123  2  n  “  0.3201 

o. 1912 


7  5  3 
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NitroBENZALDEHYDES 


Solubility  of  Ortho,  Meta  and  Para  Nitrobenzaldehydes  in  Benzene 

(Sidgwick  anc  Dash,  1922.) 

See  remarks,  preceding  page.  B  =  solid  benzene. 


Ortho  Nitrobenzaldehyde 

Meta  Nitrobenzaldehyde 

Para  Nitrobenzaldehyde 

Wt.o/o. 

Wt.  o/0. 

Wt.  o/0. 

t*.  c 

>  C( If, NO,. Clio. 

t*.  m  c6n,N0,.CH0 

t*. 

p  C„H,NO,.CHO. 

5.i . 

i  .17  B 

5.0 . 

1 .20  B 

5.3 . 

0.00  B 

4-7 . 

2.47  B 

4-7 . 

2.40  B 

5.0 . 

1 .00  B 

4-4 . 

3 . 5 1  B 

4-3 . 

4.28  B 

4-6 . 

2.00  B 

3.9..... 

4.98  B 

4-0 . 

4.98  B 

4-4 . 

2.75  B 

2-7 . 

10. 12  B 

2.4 . 

10.14  B 

4.1 . 

3.57  B 

1.2...... 

i5. 18  B 

1 .0 . 

1 5 . 1 5  B 

4  •  I  (Eulec.) 

3.6 

—  0 . 4 . 

20 .09  B 

—  0.8(EulCC.) 

i5  .75 

7-5 . 

4.06 

—  Li  5 . 

25.23  B 

•+■  0.9 . 

16.16 

12. 6. - - 

5,oi 

—  1.7<Eolec.) 

26.5o 

2.8 . 

17.55 

23.4 . 

7.57 

—  1.2 . 

26.85 

4-9 . 

i£.o3 

3o.8 . 

10.  i5 

-+-  1.2 . 

29-59 

Q •  8 *  •  • 

23,55 

4o.5,. . . . 

t5.oo 

4-9 . 

35.35 

14.7 . 

28.43 

48.3 . 

20.53 

8.2 . 

40.24 

18.5 . 

33.77 

57.5 . 

29.61 

1 1 . 3 . 

45.48 

21.7 . 

38.91 

62.2 . 

35. 3i 

i3.o . 

48 . 84 

25.6 . 

47.68 

62.7. .. . 

40.42 

1 5 . 8 .... . 

54  •  4° 

29-4 . 

54.53 

71.3.... 

49^82 

19.4 - - 

60.74 

33.o . 

62.3o 

77-2 . 

61.12 

a4  •  6 . 

70.98 

36.3 . 

68.87 

81.0 . 

67.56 

27.2 . 

76.28 

89.2 . 

74-35 

84-9 . 

73.54 

3o.  2 . 

81.60 

4i.2 . 

78.36 

87.8 . 

78.85 

34.i . 

87.82 

43.9 . 

83.23 

93-0 . 

85.54 

39.1 - 

95.08 

47-7 . 

88.80 

98.6 . 

92.83 

43.5. . . . . 

100.00 

51.7..... 

94-49 

58.o . 

1 00 . po 

Freezing-point  data  are  given  for  mixtures  of  q,  id  and  p  Nitrobenzaldehydes 
by  Brady  and  Harris,  1923.  Results  are  given  for  mixtures  of  Nitrobenzalde¬ 
hydes  and: 


Acetic  anhydride! 1) ( 10) 
Acenaphthenel^l 
Benzene! 7 1 
Hexane! 8) 


Naphthol (21(31 
Nitro  mannitol(9) 
Nitrobenzene(8) 

Phenol! 7  > 


Sulfuric  acidls) 

Tri  chloracetic  acid(6) 


(1)  Baume  and  others,  1914;  (2)  Dischendorfer,  1928;  (3  Dtschendorfer 
and  Nesitka,  1928;  (4)  de  Fazi,  1916;  (5)  Kendall,  1914;  (6)  Kendall  and 
Gibbons,  1915;  ( 7 >  Schmidlin  and  Lang,  1912;  (8)  Timmermans,  1907,  9 

Urbanski,  1934J  (10)  Van  der  Beek,  1928. 


Nitro  BENZOIC  ACIDS  (o),  (m)  and  (p)  N0g .C6H4C00H. 

Solubility  op  Nitro  Bknzoic  Acids  in  Watbr  at  25 


AC  Id 


oms.  N02.CeH4C00H  per  liter  sat.  sol 


Ortho  Nitro  Benzoic  Acid 

Meta 

Para 


7.40(1! 

3.56(4! 


1,1  Larsson ,  WT,  (2)  Knox  and  Richards,  19H 
Collett  and  Lazzell,  1930. 


7.85(2)  4.18(3! 
3.57(2)  3.28(3! 

o.57(3l 

(3)  Reyer,  1923;  U> 
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^7^  5^ 4 


INitro  BENZOIC  ACIDS  (o),  (m)  and  (/>)  NOs.C«  H*COOH. 

-  AcidS  in  Water. 


•wssaas:  r> 

Rac.iIi«  for  Results  for 

Results  lor  Results  toi 

Meta  Nitro  Benzoic  Acid. 

mSOj.^HitOOH 

t".  per  1  oo  sms.  sal.  sol. 


Ortho  Nitro  Benzoic  Acid. 

(inis,  o  NO3j.CcH4.COOH 
per  100  gms.  sal.  sol. 


Para  Nitro  Benzoic  Acid. 

Gras.  /< NO..C6K .COOII 
t*.  per  100  gins.  sal.  sol. 


1 9  • 

4: 

35. 

25. 


•  4-  •  • 

po.38 

.5. .  . 

79.32 

.  5 . . . 

5<j.  85 

.0. . . 

>9.92 

.5.  •  • 

19.2.4 

•  3  •  •  • 

9-48 

.  5 . . . 

1 .85 

.0 . .  • 

2.28 

1 .3o 

0.75 

184.8. 

168. (i. 

1 63  5. 

1 58. 8. 
'53 


i4i.4-' 

104.8. . 

85.4-  ■ 

97 • 7 • • 

io8.4*< 

107.8. . 

99.3. -. 

79.3. 

42.0. 

35.0. 

25.0. 

(L)  a  second  liquid  phase  separates.  Crit.  temp,  for  m  nitrobenznie  t.cid,  i09».« 

Solubility  of  Ortho  Nitrobenzoic  Acid  in  Water.  (Noyes  and  Sammet,  1903.) 

C«H4NO»COOH  o  per  Liter  Sol.  QILNOiCOOH  o  per  Liter  Sol. 

t°. 


100.0 
89.76 
79-52 
60. 85 (L) 
40. 3i (B) 
19.85  (B) 
9.90  (B) 

V  57(B) 

o.5i5 
o .  4 1 8 


2  4' 


1  ■ 


:>d.o. 

177.0. 

i'o. 

35.o. 

25.0. 


o.34i 


t°. 


1 00 .  o 
79.22 
59.21 
38. 3o 
18 . 5o 


9-  >7 
0.88 

o .  022 


0.028 


nd  tr.  pi.  7«».8. 


Millimols.  Grams.  Millimols.  Grams. 

10  26.62  4645  2S  43-3  7231 

15  3106  5187  3°  51-6  8.616 

20  36 . 57  6.106 

Additional  determinations  by  other  investigators,  in  millimols  C8H4N02C00H 
0  per  liter  at  250,  are:  46.5  (van  Maarseveen,  1898);  44.19  (Paul,  1894);  42.3 
(Holleman,  1898);  43.6  (Kendall,  1911). 

Solubility  of  Ortho,  Meta  and  Para  Nitrobenzoic  Acids  in  Water  , 
at  High  Temperatures,  Determined  by  the  Synthetic  Method. 

(Flaschner  and  Rankin.  1910.) 

m  C8H4N02COOH  4-H20.  p  C8H4N02C00H  +  H20. 

Gms.  Acid 
per  100  Gms. 
Sat.  Sol. 


oC6H4N02COOH+H.O 

Gms.  Acid 
per  100  Gms. 
Sat.  Sol. 


t°  of 
Melting. 


52  crit.  t. 
69 

75 

78 

79 

80 

85 

90 

100 

120 

148 


5 

9.9 

13-5 

49-5 

62 

73-5 

78.6 

83-5 

94 

TOO 


t°  of: 

Gms.  Acid 
per  100  Gms. 
Sat.  Sol. 

t°  of 
Melting. 

Melting. 

Solution* 

63.2 

•  •  • 

2 

1 18  crit 

77-4 

•  •  • 

6 

143 

77-4 

90 

7 

150 

77-4 

IOO 

10.5 

155 

77-4 

105 

17 

l6o 

77-4 

107 . 5  crit. 

t.  30 

165 

77  4 

106 

50 

170 

77  4 

100 

58.6 

l8o 

77-4 

90 

654 

I90 

80 

.  .  . 

74 

200 

100 

•  •  • 

88.5 

2  20 

120 

•  •  • 

96.8 

237 

140.4 

•  .  • 

100 

5 

9 

14-5 

30 

53-5 

65-5 

76.7 

83.2 

88 

95-2 

TOO 


.ounc  unity  0i  mixtures  01  0,  m  and  p  nitrobenzoic  acids  in  water  at 
24.4  are  given  by  Holleman  (1898). 

Solubility  of  Ortho  Nitrobenzoic  Acid  in  Aqueous  Solutions  of  Hydro 
chloric,  Formic,  Malonic  and  Salicylic  Acids  at  250.  (Kendall  ion) 

Gms.  o 


Solvent. 

HC1 

a 

u 

(( 


HCOOH 

(< 


Normality 
of  Solvent. 


OI79 

0357 
125 
250 
500 
°5I7 
o . 0998 


O 

o 

o 

o 

o 

o 


CeHiNOiCOOH 
per  Liter  Sat. 
Solution. 

6 . 146 

66l 

976 

997 
752 
188 

124 


Solvent. 


CH2(COOH)2 


C6H4(OH)COOH 

(( 

u 


x,  ..  Gms.  0 

Normality  GH4NO2.COOH 
ol  Solvent.  per  Liter  Sat. 

Solution . 


03I3 

IOOI 
2004 
OO94 
O.OI36 
O.Ol62 


28l 

144 

934 

656 

276 

352 

369 
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Solubility  of  Ortho  and  of  Meta  Nitro  Benzoic  Acid, 

Each  Separately, in  Aqubous  Solutions  of  Hydrochlorid  Acid  at  250. 

(Knox  and  Richards,  1919.) 

Results  for  Ortho  Nitro  Benzoic  Acid  Results  for  Meta  Nitro  Benzoic  Acid 


Equ lv . 

Normality  per  liter  of: 

Equ  lv . 

Normality  per  liter 

HC1 

0  N02.CgH4.C00H 

HC1 

0  N02.CgH4.C00H 

0.00 

0.0470 

0.00 

0.0214 

1*314 

0.0280 

I.416 

0.0175. 

2.607 

0.0256 

3*310 

0.0178 

3*909 

0.0239 

4*  308 

0.0183 

5*013 

0.0235 

5*953 

0.0205 

6.509 

0.0233 

7*044 

0.0225 

7*795 

0.0237 

8.380 

0.0256 

9.080 

0.0250 

9*793 

0.0293 

10.30 

0.02b7 

11-54 

0.0368 

Solubility  of  Ortho  Nitro  Benzoic  Acid  in  Aqueous 
Solutions  of  Acids  at  25°. 

(Drucker,  1929.) 


Results  for  aqueous  solutions  of: 


Hydrochloric  Acid  Nitric  Acid  Sulfuric  Acid  Picric  Acid 


Om.  Equlv.  per  liter 
/  HC1  f  NOgCgH^OOlT 


Om.  Equlv.  per  liter  Om.  Equlv.  per  liter  Om.  Equlv.  P?r  liter 

^HNOj - 9  N02CeH4COOtf'  OHCgH^NOjJj  2  NO^gH^COOH 


0.00545 

0.01089 

0.02203 

0.04416 

0.11098 


0.04073 

0.03970 

0.03555 

0.03287 

0.02861 


0.00636 

0.01436 

0.02565 

0.05174 

0.0876 


0.04127 

0.03891 

0.03587 

0.03308 

0.03372 


0.00598  0.04247  0.000  0.04325 
0.01074  0.04100  0.00417  0.04096 
0.02277  0.03772  0.00905  0.03987 
O.O3896  0.03528  0.0l601  0.03900 
0.1088  0.02885  0.04336  0.04028 


Solubility  of  Ortho  Nitrobbnzoic  Acid  and  of  Para 

NITROBBNZOIC  ACID,  EACH  SEPARATELY,  IN^AQUEOUS 

Solutions  of  Sulfuric  Acid  at  25  • 

(Hammett  and  Chapman,  1934.) 

Results  for  Para  Nitrobenzoic  Acid 


Results  for  Ortho  Nitrobenzoic  Acid 


wt.  % 

h2so4 

In  aq. 
solvent 

0.0 

11.28 

19*79 

31*23 

41*90 

46.74 

52.01 


Om.  Mols. 

0  N0gCgH4C00H 
per  1000  gms. 
aq.  solvent 


0.0435 

0.0192 

0.0139 

0.0095 

0.0080 

0.0076 

0.0080 


Wt.  % 

h2S04 
In  aq. 
solvent 


60.83 

65.07 

72.46 

79.28 

81.75 

83.61 

85.13 


Om.  Mols. 

9  N02CgH4C00H 
per  1000  gms. 
aq.  solvent 

0.0088 

0.0095 

0.0141 

0.0310 

O.O469 

0.0737 
0. 1017 


wt.  % 

Om.  Mols. 

Wt.  % 

H2S04 

p  N02CgH4C00H 

h2so4 

In  aq. 

per  1000  gms. 

In  aq. 

solvent 

aq.  solvent 

solvent 

0.0 

0.001.66 

80.41 

31.23 

0.00068 

81.75 

52.01 

0.00079 

83.61 

72.46 

0.00179 

85*13 

77.40 

O.OO316 

90.05 

79.28 

0.00452 

Om.  Mols. 

P  N02C6H4C0OH 
per  1000  gms. 
aq.  solvent 

0.00540 

0.00708 

0.01197 

0.01908 

0.0983 


483 


c7h5o, 

Nitro  BENZOIC  ACIDS 


SOLUBILITY  OF  ORTHO,  META  AND  PaRA  N.TRO  UENZO.C  Ac.DS 
IN  AQUEOUS  Solut.ons  of  Electrolytes  at  35».  (V.j.nk,  «“•> 

Saturated  soluttons  of  the  acids  were  prepared  at  45“  and  too  cc.  portions  placed 
in  flasks  containing  accurately  weighed  quantities  of  the  various  eectroy  es. 
These  were  kept  in  a  thermostat  at  35°  but  no  mention  is  made  of  stirring  or  agitation 
during  the  period  of  attainment  of  equilibrium.  The  acid  present  was  determined 
by  titration  with  standard  alkali.  Nothing  is  said  about  the  separation  of  the 
solid  phase.  This  is  especially  regretable  in  the  case  of  p  nitro  benzoic  acid,  whic 
according  to  the  authors’  figures,  is  less  soluble  with  increase  of  temperature.  Also 
in  some  cases  the  reported  increase  in  solubility  with  increase  of  concentration 
of  electrolyte,  is  greater  than  the- amount  of  acid  which  could  have  been  present  in 
a  mixture  made  as  described 


Results  for  Ortho 
Nitro  Benzoic  Ackl. 


Results  for  Meta 
Nitro  Benzoic  Acid. 


Results  for  Para 
\itro  Benzoic.  Acid. 


Gin.  mol. 

Gm. 

Gm.  mol. 

elcclroli Ic 

0  >0, .0,11, coon 

electrolyte 

Eleclrulyle 

per  100  gins. 

per  1UU  gins. 

per  mo  gms 

used. 

11,0. 

11,0. 

11,0. 

(NIlv)*SOt. 

O . OOOO 

1 .3o 

0 . 000 

»  • 

O.OOlb 

1 . 2.45 

O.OOI7 

» 

o.ooSo 

1 .222 

o.oo3o 

>»  . 

o.oo5o 

1  • 1 9 1 

0.0048 

» 

0 . 0067 

1 . 1 63 

0.0064 

» 

0.0082 

1 . 1 36 

0.0097 

NajS04  ••  • 

0.0014 

1 .295 

0 . 0020 

»  ... 

o.oo33 

I  .232 

0.0032 

»  ... 

o.oo53 

1  .  1  54 

o.oo5i 

»  ... 

0 . 007 1 

1  .039 

0.0073 

»  ... 

0.0078 

O.072  (?) 

0.0089 

KjSOv.... 

0 . 00 1 5 

i  .3io 

0.0016 

»  .... 

0 . 0020 

1  254 

0.0027 

»  .... 

0 . 0026 

1 . 181 

0.0039 

»  .... 

o.oo45 

1 . 098 

0.0048 

»  .... 

0 . 007 1 

0.981 

o.oo63 

0 .0046 

i .  256 

o.oo36 

»  .... 

o.oo58 

1 . 227 

0.0060 

»  .... 

0.0079 

1.199 

0.0078 

»  .... 

0.0094 

1.193 

0.0100 

»  .... 

0.0117 

1  171 

0.0148 

Na  Cl . 

0.0041 

1  24 1 

0.0070 

))  . 

o.oo58 

1.186 

0.0088 

))  . 

0.0094 

1.126 

0.0125 

1)  . 

o.oi3t 

1 .068 

0.0171 

))  . 

KGI . 

o.oi55 

0 . oo3 1 

1 .040 
i  .228 

0.0237 

o.oo33 

»  . 

o.oo53 

1 . 2 1 3 

0.0075 

))  ...... 

0.0069 

1 . 181 

0.0116 

»)  ...... 

0  0088 

1 . 149 

o.oi54 

»  . 

Ca  Cl2 . 

0.01 12 
o.ooi5 

1 .024 
1.334 

0.0197 

0 .002.3 

»  . 

0.0028 

1  . 364 

o.oo38 

»  . 

o.oo58 

i>  . 

o.oo85 

)) 

•  •  -»  •  • 

0.01 i3 

Gm. 

Gm.  mol. 

Gm. 

m  NO, .0,11,00011 

electrolyte 

/>  NO,.C0!1,COOH 

per  100  gms. 

per  10(1  gins. 

per  100  gms. 

11,0. 

11,0 

11,0. 

<).4l8 

0.000 

0.025 

0 . 3 1 o5 

0 . oo3 1 

0.027 

0. 25q3 

0.0042 

0.028 

0 .2616 

0.0087 

0.029 

0.2554 

0 . 0 1 02 

0.0295 

0.2.44b 

0.0125 

0 . 029 

0.3235 

0 .0018 

0.0269 

0.2848 

0.0040 

0.0289 

0.2771 

0 . oo5 1 

0. o3o6 

0.2687 

0 . 0076 

0.0309 

0 . 26 1.6 

0 . 0 1 02 

o.o3i5 

0.3317 

0.0017 

0.0272 

0.2987 

0 . 0027 

0.0281 

0.2916 

0.0047 

0.0288 

0.2910 

0 .006 3 

0.0295 

0.2848 

0.0084 

0 . o3oo 

0.2043 

O. 0052 

o.o346 

0. iq5o 

0.0084 

o.o353 

0. i8q5 

o.oio3 

o.o35z 

0. i83o 

0.0137 

o.o343 

0. 1672 

0.0178 

0.0320 

0.2059 

0 . oo65 

o.o358 

0. igo3 

o.oi35 

o.o355 

0. 1718 

0.0 1 52 

o.o353 

o.i485 

0.0184 

0 . 0.347 

0. 1223 

0.0257 

o.o324 

0.2337 

o.oo35 

o.o328 

O . 22 1 3 

0.0049 

o.o3 { 2 

O . 2090 

o . 0079 

o.o36i 

O.I981 

0 . 0096 

0.0359 

O. 1857 

o.oi43 

o.o35o 

0.2525 

0  0027 

0.0348 

0.2368 

o.oo34 

o.o352 

0 . 229 1 

0 . 0067 

o.o3i3 

0 . 2229 

0.0088 

0.0283 

0.2403 

0 . 0092 

0.0278 

c7h50, 
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Nitro  BENZOIC  ACIDS 

Solubility  of  Ortho,  Meta  and  Para  Nitro  Benzoic  Acids 
in  Aqueous  Solutions  of  Electrolytes  at  35&.  (con.) 


Results  for  Ortho 


Results  for  Meta 


Nitro  Benzoic  Acid. 

Nitro  Benzoic  Acid. 

Gm.  mol. 

Gm. 

Gm.  mol. 

Gm. 

electrolyte 

0  X0,.CsH,C00H 

electrolyte 

otNO,.C6H,COOH 

Electrolyte 

per  100  gm'. 

per  100  gins. 

per  100  gms. 

per  100  gms. 

used. 

11,0. 

H,0. 

H,0( 

H,  0. 

Sr  Clj. . . . 

0.0052 

I.878 

0.0010 

o.265o 

))  .... 

0.0059 

1.332 

O.OOI7 

0.2430 

»  .... 

0.0075 

I.2l3 

0.0025 

0.2384 

))  .... 

0.0039 

0.2348 

»  . . , . 

0.0040 

0.2270 

Ba  Cl -2  ... 

.  0.0012 

i.33o  (t.388) 

O . OO I 3 

0.2615 

»  .... 

0.002  l 

1.365  (1.420) 

O.OOl8 

0.2523 

»  ... 

.  0.0029 

i.4i6(i.485) 

0.0024 

0.2446 

»  .  .. 

.  0.0040 

1.464  (i.5io) 

o.oo33 

0.2399 

»  ..  . 

.  o.oo5 1 

1.419(1.464) 

0 . 004 I 

0.2368 

NH^NOj. 

.  0.0028 

1 .3 1 3 

0.0028 

0.2189 

» 

.  0.00.46 

1.332 

o.oo38 

0.1718 

)) 

0.0062 

1.337 

0.0049 

o.i563 

» 

.  0.0078 

1.298 

0.0069 

o.i3i5 

)) 

0.0093 

1.252 

0 . 0082 

0.1 160 

Na  N03 .. 

0.0026 

1.3 1 8 

0.0016 

0.2199 

» 

o.oo5o 

i.3 1 4 

0.0032 

0.1842 

» 

.  0.0077 

1-297 

0.0057 

0.1625 

» 

..  o.oii3 

1.277 

0.0078 

o.i449 

» 

KNOj 

)) 

» 


CafNOj)*- 


Sr(tfOa). 


Ba(NO,), 


o.oi37 

0.0028 

o.oo5'z 

0.0088 

0.0 1 3g 

0.0181 

0.00 1 7 

0.0027 

0.00^2 

o.oo5o 

0.0061 

0.00 1 6 

0.002.5 

o.oo33 

0.0042 

o.oo55 

0.00 1 5 

0.0020 

0.0024 

o.oo33 

o.oo45 


1.250 

i.3gi 

1.355 

i.3 19 

1.272 
1 .23  1 
1.712 
1.688 
1 .629 
1 .6 1 6 

1.570 
1.783 
1.752 
1 .7 1 1 

1 .676 
1.610 
i.83o 
1.788 

1.754 

1.677 

i.5-o 


O.OIOI 

0.0017 

0.0032 

O . 0052 

0.0071 

o.oo83 

o . 00 1 6 

o.oo33 

o.oo43 

o.oo5o 

o.oo65 

0.001 2 

0.0023 

0.0028 

o.oo5o 

o . 006 1 

0.00 1 3 

0.0018 

o . 0024 
o.oo33 
o . 00  |  1 


0.1254 
0.2548 
0.1996 
0.1780 
o.i563 
0.1408 
0.2427 
0.2290 
0,22 1  5 
0.2187 
0.2161 
0.2363 
0.2284 
0.2244 

0.2161 

0.2 1 4° 
0.2343 
0.2336 
0.2290 
0.2235 
0.2202 


Results  for  Para 
Nitro  Benzoic  Acid. 


Gm.  mol. 

Gm. 

electrolyte 

p  N0,.C,H,C00ll 

per  100  gms. 

per  100  gms. 

H,  0. 

11,0 

0.001 3 

o.o34i 

0.0024 

o.o356 

o.oo35 

0.0  366 

0.0047 

o.o339 

o.oo55 

0.0298 

0.001 3 

o.o339 

0.0021 

o.o363 

0.0037 

o.o382 

0.004 1 

0.0370 

o.oo53 

o.o3i  1 

0.0047 

0.0402 

o.oo85 

0.04 1 3 

0.0  io3 

^1- 

O 

d 

0.01.37 

o.o4o5 

0.016® 

0.0396 

o.oo36 

o.o4o5 

0.0070 

o.o4 17 

0.0094 

0.04 1 8 

0.0 1 12 

o.o4i3 

o.oi44 

0.0401 

0.0028 

0.0396 

0.0052 

0.04 1 4 

0,0078 

0.0423 

0.01 1  1 

0.420 

0.0 1  22 

0.0.4 1 5 

0.001 3 

0.0393 

0.0022 

o.o436 

o.oo36 

o.o44 1 

o.oo5o 

o.o43o 

0.006  3 

0.0402 

0.0014 

o.o4 1 8 

0.0023 

-Sr 

c 

c 

o.oo3 1 

0.046 1 

0.0049 

0.0416 

0.0068 

o.o337 

0.0008 

0  o38o 

0.0018 

0.0427 

0.0023 

o.o4l7 

O 

q 

6 

o.o473 

o.oo37 

0.046 1 
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Solubility  of  Ortho  Nitrobenzoic  Acid  in  Aqueous  Solutions^ 
Sodium  Butyrate,  Acetate,  Formate,  and  Salicylate  at  26.4°. 

(Philip,  1905.) 


,  Mols.  ... 

Original  results  in  terms  of  -  per  liter. 

Gms.  Ortho  CeH^COOH.NOj  per  Liter  of  Solution  in: 

per  Liter. 

C*H7COONa. 

CHaCOONa.  HCOONa. 

C#H»  .OH  .COONa. 

O 

7  85 

7  85 

7.85 

7  85 

o-5 

8  35 

8.50 

8.60 

8-35 

I  O 

8 .90 

9i5 

9  50 

8.70 

2 

10. 0 

10. 80 

11  -5 

9  4 

'3 

11 .2 

12-55 

13-5 

11 .0 

4 

12.4 

14-5 

15.6 

11  5 

6 

15  2 

•  •  • 

. . . 

•  •  • 

One  liter  Aq.  0.12  normal  solution  of  Sodium  Chlor  acetate,  sat.  with 
Ortho  nitrobenzene,  contain  0.1099  gm.  mols.  (•  18.353  gins.)  q  N08CeH4C00H 
at  250.  (Larsson,  .1927  •) 


Solubility  of  Meta  Nitrobenzoic  Acid  in  Aqueous 
Solutions  of  Magnesium  Sulfate  at  250. 

(Randall  and  Falley,  1927.) 


•Ionic  strength* 
ofAQ.MgSO^  Solution 

0.00 
0.04792 
0. 100 
0.200 


On.  Mols. (z2?) 

?i  NOgCgH^COOH 
per  liter  sat.  sol. 


•Ionic  Strength* 
of  Aq.  Mg804  Solution 

0.400 

O.640 

O.9836 


Om.  Mols.  (x£?) 
in  NOgCeH4COOH 
per  liter  sat.  sol. 

0.05490 

O.05633 

0.05679 


0.04415 (  =  7.37  gms. ) 

0.04783 

0.05011 

0.05241 


Solubility  of  Meta  Nitrobenzoic  Acid  in  Aqueous  Solutions  of  Sodium 
Acetate,  Sodium  Formate,  Sodium  Monochloracetate  and  Potassium 
Formate  at  250. 

(Philip  and  Gamer,  1909.) 


In  CHjCOONa.  In  HCOONa. 


Gms 

per  Liter. 

Gms.  per  Liter. 

CH,- 

COONa. 

m  CeH.NOj- 
COOH. 

HCOONa. 

m  C.H.NO; 
COOH. 

O 

3-424 

O 

3-424 

I  .009 

5-144 

O.843 

4.776 

2.484 

7 -932 

2 . 102 

6.380 

5.027 

I2.6l 

4.I96 

8.616 

IO.07 

20.77 

8.4IO 

II.90 

In  CH2ClCOONa.  In  HCOOK. 


Gms.  per  Liter.  Gms.  per  Liter. 


CHiCl- 

COONa. 

m  C6H4NO*- 
COOH. 

HCOOK. 

m  C.H«NO»- 
,  COOH. 

O 

3-424 

O 

3-424 

1-375 

4075 

I.O25 

4.742 

3.426 

4.876 

2-563 

6.446 

6.839 

5.861 

5-124 

8-551 

13.710 

7.264 

; 


Solubility  of  Ortho  Nitrobenzoic  Acid  in  Aqueous  Solutions  of 
Dextrose,  Sodium  Chloride,  and  of  Sodium  Nitrate. 
Original  results  in  molecular  quantities.  (Hofiman  and  Langbeck,  1905). 


In  Dextrose 

_ _ A - 


In  NaCl 


In  NaNO-. 


G.  C*Hi2Oe 
per  100  cc. 
Solution. 

O  O 
O.36 
I  .80 

9-5° 

20.00 


G.(o)CgH4N02.COOH  G.NaCl. 
per  100  g.  Solvent,  per  100  cc, 
'At  250.’  At  350 .  Solution. 

O.736  I  063  O.II7 
O.736  1064  0.195 

O.732  I .061  O.585 

O.722  IO5I  2425 

O.703  I  030  5-8o 


L(o)C«H4N02.COOH  G.NaNOj 
per  loo  g.  Solvent.  per  IOO  Cc. 

'At  2 50. 

At  35°. 

Solution. 

o-743 

1 .072 

O 

M 

O 

0.746 

1  075 

0.284 

0-749 

1 .070 

0851 

0.688 

0.967 

4-255 

o-597 

0.831 

8.510 

G.WCgH^NOj  COOH 

per  100  g.  Solvent . 

At  25°"  At  354. 

O.746  1-074 

0.754  1  080 

0.767  1096 

0.774  1-097 

0.748  -i  047 


Solubility  of  Para  Nitro  Benzoic  Acid  in  Aqueous  Solutions 
of  Anilin  and  of  Para  Toluidin  at  25  . 

(Lowenherz  —  Z.  physik.  Chem.  25*  395»  9^.) 


In  Anilin. 

G.  Mols.  per  Liter.  Gms.  per  Liter. 


„  C*H4.N02. 

CbHsNH2.  COOH. 

OO  0*00164 

OOI  O.O084I 

002  O.OI379 

004  002172 

O.08  0.0347 


r  u  c6h4no2. 

C«HsNH2.  COoh. 

0.274 
1 .406 
2.304 
3.629 


In  ^-Toluidin. 

G.  Mols.  per  Liter.  Gms.  per  Liter. 
C«H4NHr  C6H4N02. 


O  O 

09I 
I  .82 

3  64 
7.29 


ch3 
00 
o  01 

O  02 

0.03 


COOH. 
o  .00164 

O  OIOO 

O.OI74 

0.0245 


c6h4nh2-  c„h4nu,, 
COOH. 

O.274 

I  .671 


ch3. 
o  o 
1 .071 
2.142 
3  -2I3 


2 .902 
4-097 


5 -79s 


,000  cc.  of  sat.  solution  of  prra ZTc.H.NbTcOOHUS 
para  nitrobenzoate  contain  0.0046  gm.  mo  s.  -7  g  (Sidgwick,  1910.) 

55°- 


Distribution  of  Ortho 

Water  ami  Chloroform. 

jMtlllmoW. 

,i  XOsCeH,COOII 
per  liter  of 

CH  Cl,1 

layer  (C,i. 


Niteo  Benzoic  Aciu  at  2S°  Between  :  (Smith, 
Water  and  Ethyl  Ether.  Water  and  Xylene. 


Milllmols. 
o  NO,  C6 II,  CO  Oil 
por  liter  of 


11,0 

laj  er  (C,). 

2-77r> 

5 .  :>  5 

6 .  60 

8 .  65 


0.40 
1 .  V) 
■)  ,  e*5 
3.35 


c,’ 

o.  162 
0.279 
0.3 10 
o.388 


b,  0 

layer  (C,). 

0.379 

0.543 

O.790 

0.200 

0.810 


(C,ll5),0 
layer  (C,k 

o.663 
1 . 4 1  ^ 

3 .  o35 
6.96 
1 3 .08 


c, 

c,‘ 

1 .70 
2 . 60 
3.84 
5 . 80 

7.11 


Milliraols. 
u  NO,  C6  H(C00H 
per  liter  of 

C6H,(CHs), 
laver  (C,). 

o .  4^5 
o.55 
0.70 
o .  4o 


H,  0 

layer  (C, 
3.92.5 
5 . 70 
7 .60 
10. 3o 


C, 

0,1080 

0.0965 

0.0920 

0.0871 


Distribution  of  Meta 

Water  and  Chloroform. 

Milllmols. 

/A  NO, Gill, co 011 
per  liter  of 

TmT'  '  ^cTrciT  £-* - 

I  1  >.  ,  (0,).  layer  (C, 

O.  ,8-4  "•6o"  1 

,..6-5  0.975 

'  ,6>5  i-7' 


Nitro  Benzoic  Acid  at  25° 

Water  and  Ethyl  Ether. 


Between  :  (Smith,  1921-1922.) 

Water  and  Xylene. 


Milllmols. 
m  NO,  Cf>  It  CO  OH 
per  lilef  of 


Milllmols. 
m  NO,  C0  It  CO  Oil 
per  liter  of 


later  (C,i. 
O.072 
o .  09.5 
o .  1 35 

o.  180 

0.24° 


tc,  h5i,o 

layer  (C,'. 
i  ,25o 
1 .875 
2.9o5 
4.260 


16.7 

>9-7 
2  1 . 5 

23.7 


11,0 

layer  (C,'. 

1  .211 
1  .60 
2.20 
3 .00 


Cf,  Ht  (CH,), 
layer  ^C,|. 

o.85o 
1  .375 
2.10 
3.35 


c, 

0.701 

o.86n 
0.955 
1 . 1 1 


6.812  28.8 
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c7h5o, 


Distribution  of  Ortho  Nitrobbnzoic  Acid  at  as0  Between: 

(Smith  and  White,  1929.) 


Water  and  Chloroform 

Water 

and  Toluene 

Om.  Hols. 

g  N0;>CflHAC00H  per  liter 

om.  Hols,  fl  N02C6H4C00H  per  liter 

/ HgO  layer 

CHClg  layer’' 

' HgO  layer 

CgHgCHg  layer 

0.00508 

O.OO185 

0.00572 

O.OOO898 

O.O064O 

0.00251 

0.00660 

0.00106 

0.00726 

0.00297 

0.00748 

0.00125 

O.OO832 

0.00357 

O.OO869 

0.00145 

0.01056 

O.OO528 

0.00990 

O.OO165 

0.01195 

O.O0634 

0.0130 

0.00222 

Distribution  of  Meta  Nitrobbnzoic  Acid  at  25°  Bbtwebn: 

(Smith  and  White,  1929.) 

Water  and  Chloroform  Water  and  Toluene 


Gm.  Mols.  m  NOgCgf^COOH  per  liter 

Gm.  Mols . 

m  N0gCgH4C00H  per  liter 

dfgO  layer 

CHC13  layer'- 

0  layer 

C6H5Ch3  tayer' 

0.00370 

O.O162 

0.00475 

0.00748 

O.OO469 

O.0242 

0.00528 

0.00880 

0.00515 

0.0290 

O.OO637 

0.0121 

0.00607 

O.O396 

O.OO769 

0.0167 

0.00713 

0.0523 

0.00851 

0.0196 

0.00779 

0.0614 

O.OO937 

0.0231 

Distribution 

of  Para  Nitrobbnzoic  Acid  at 

(Smith  and  White,  1929.) 

250  Bbtwebn: 

Water  and  Chloroform 

Water  and  Toluene 

Gm.  Mols.  p  NOgCfiH4COOH  per  liter 

Om.  Mols.  p 

NOpCJJH^COOH  per  liter 

'n2 u  layer 

CHC13  layer' 

/  Hgi)  layer 

eeH5CH3  layer" 

0.00070 

0.00224 

O.OOO336 

0.000336 

0.00084 

O.OO264 

0.000420 

0.000448 

0.000924 

0.00297 

0.000504 

0.000530 

0.00106 

O.OO343 

O.OOO588 

0.000630 

0.00125 

O.OO409 

O.OOO784 

0.000812 

0.00145 

O.OO484 

0.00112 

0.000980 

Distribution  of  Para  Nitrobbnzoic  Acid  at  250  Bbtwebn: 

(Smith,  1921-22.) 


Water  and  Chloroform 

Ml  Illinois  p  NO„.C  H  .COOH  per  liter  of 

Co 

HgO  layer(Cj) 

CHC13  layeriCg)' 

JL 

C1 

O.364 

O.400 

1.1 

0.525 

O.687 

1.31 

0.75 

1.175 

1-57 

1.05 

1.975 

1.88 

Water 

and  Xylene 

Millimole  p  N0„. 

ceH4:C00H  ^  liter  of 

C2 

HgO  layer(Cj ) 

CgH4(CH3)g  layer(C^)1 

C1 

0.3325 

0. 1750 

0.458 

O.681 

0.4530 

O.665 

0.725 

O.4625 

O.638 

O.962 

0.7375 

0.767 

1 .  10 

O.950 

0 . 864 

C7H5°» 
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Distribution  Between  Watee  and  Benzene  of  :  (de  szyszkowsky,  1915.) 


Ortho  Nilro  Benzoic  Acid  at  : 


25“ 

. 

40°. 

Gm.  mots. 

Gut.  mots.  X10" 

-3 

»(N0,)  c,n, 

coon 

0  (N0,)C»H, 

CO  OH 

per  1000 ; 

Sins. 

per  1000  gms. 

11,0  layer.  l 

•uHr,  layer 

11,0  layer.  C 

layer, 

5.l64 

1  .068 

6 . 692 

2, 

.  l4o 

7.6l4 

1 .960 

1 0 . 06 

3. 

567 

8.496 

2 . 227 

12.91 

5. 

052 

9. 109 

2 . 46o 

16.21 

6 

.90 

1  l  .23 

3 . 324 

30.76 

16 

.40 

1 4 .  o3 

4.587 

44.10 

27 

.  86 

2 1 .  o3 

8.174 

56.89 

4i 

.02 

25.12 

10.70 

65.89 

5i 

.22 

40.72 

43.83 

•>.3.o) 

26 .  5o 

7*  •9‘ 
76.54 

58 

64 

.80 

.25 

Meta  Nitro  Benzoic  Acid  at  : 


25°. 

Gm.  mots,  xio-' 
m  (NO,)  C,  H,  CO  OH 
per  1000  gms. 

40°. 

Gm,  mols.xio— > 
in  (NO,)  C.H.COOH 
per  1000  gms. 

H,  0  layer  . 

C»H,  layer. 

H,0  layer. 

C,H,  layer 

2.370 

3.385 

2.290 

3.374 

3.022 

4.836 

3.23 

5.354 

4-794 

9.657 

5 . 522 

1 1 . 1 5 

6.944 

17.20 

8 .3io 

20.53 

9.356 

27.86 

12.28 

38.37 

12.01 

44.26 

19.56 

82.43 

16.34 

75.5o 

27.04 

147.2 

22.4o 

1 35 .90 

36.23 

254.6 

Solubility  of  Ortho  Nitrobenzoic  Acid  in  Several  Alcohols. 


Solvent. 

CH3OH 

a 

C2H5OH 

n 


(Timofeiew,  1894) 

Gms.  Acid  per  100  Gms.  Solvent. 

’  Sat.  Sol.  Solvent. 

o  36.2  56.6  C3H7OH 

22  <>2.2  IO9. 1  “  _ 

o  23.3  30.4  (CH3)2CH.CH2OH 

22  42-7  74 • 5 


Gms.  Acid  per  ioo  Gms 
4  '  Sat.  Sol.  Solvent. 

0  17.7  21.5 

22  31.2  455 

o  9.65  10.7 


Solubility  of 


Ortho  Nitrobbnzoic  Acid  in  Sivbral  Solvbnts. 

(Collett  and  Lazzell,  1930.) 


The  determinations  were 
results  were  plotted  and 


made  by  the  synthet 
the  following  values 


ic,  sealed  tube,  method 
read  from  the  curves. 


t 


o 


da.  Hole. 

1  (CHs)2C0 


0  NQpC-H^COOH  per 

*(W2o 


mole.  sat.  solution  In: 

- criT 


10 

20 

30 

40 

50 

6o 

70 

8o 

90 

100 

110 

120 

130 

140 

147 . 7 1 m.pt . ) 


100  gms.  sat. 
contain  38  gms. 


24*44 

26.7 

30.1 
34.4 

37.3 

41*7 

46.8 

52.8 

59.8 

68.2 
77.7 

89.4 

100.0 


7.0 

11.2 

15.5 

’20.2 

25.0 

30.2 
35-5 

41.3 
47.7 

55.5 

64.6 

76.4 
89.2 
100.0 


0.7 

1.0 

1.2 

1.6 

1.9 

2.7 

4.4 

7.7 
14.8 
31.0 
49.6 

69.3 

88.1 

100.0 


0.15 

0.24 

0.35 

0.55 

0.70 

0.80 

1.2 

2.2 

4.3 

9.4 
24*3 

46.7 

68.5 

87.5 

100.0 


0.01 

0.10 

0.20 

0.25 

0.35 

0.40 

0.45 

0.5 

0.6 

3.9 


100.0 


solution  of  o  nitro 
o  N02CeH4OOOH  at  (?) 


benzoic  acid  in 
t°.  (DeCarli, 


liquid 

1927. ) 


ammonia 
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CyH  504 


NitroBENZOIC  ACIDS  GH4.NOj.COOH.  0,  m.  and  p. 

Solubility  in  Several  Solvents. 

(de  Connick  1894;  for  solubility  in  HiO,  see  also  Paul;  Vaubel;  Lowcnherz;  Goldschmidt,  1898;  Holle- 
man,  1898;  Noyes  and  Sammet,  1903;  Sidgwick,  1910.) 

Gms.  CsH4.NO2.COOH  per  too  cc.  Solvent. 


Solvent. 

t“. 

Ortho. 

Meta. 

- - - - - \ 

Para. 

Water 

15 

O.625 

O.238 

0.0213 

i< 

20 

O.682  (0.645G.) 

0-3I5 

0.039 

it 

25 

O.738  (0.779G.) 

0.341 

0.028  (0.045) 

u 

30 

O.922  (0.922G.) 

.  •  . 

.  .  . 

li 

35 

I.I4I  (1054) 

O.477 

0.0419 

Methyl  Alcohol 

10 

42.72 

47-34 

9.6 

Ethyl  Alcohol 

10 

28.2 

33.1  (11 -7°) 

0.9 

“  (abs.) 

1 5 

37 • 58* 

47.26* 

19.71* 

“  “  (33  Vol.%) 

15 

0.64  (11 .8°) 

0.52 

0055 

Acetone 

10 

4i-5 

41.5 

4-54 

Benzene 

10 

0.294 

0-795 

0.017  (12. 50) 

Carbon  Disulfide 

10 

0.012 

0. 10  (8.5°) 

0.007 

Chloroform 

10 

0-455  (n°) 

5.678 

0.066 

•  a 

15 

1  o6f 

3-45t 

0 . o88f 

<( 

25 

i.i3t 

4  7t 

0114! 

u 

35 

1  •  5ot 

6-3it 

0.156! 

Ether 

10 

21.58 

25175 

2.26 

Ligroin 

10 

trace 

0.013 

0 

Gins,  acid  per  ioo  cc.  saturated  solution.  f  “  Gms.  acid  per  100  gms.  solvent. 


Solubility  of  Meta  Nitrobenzoic  Acid  in  Several  Alcohols. 

(Timofeiew,  1894.) 


Solvent. 

t°. 

Gms.  Acid  per  100  Gms, 

CH3OH 

0 

Sat.  Sol. 

41.9 

Solvent. 

72.2 

a 

19 

53  7 

Il6 

21-5 

57-i 

133  •  1 

C2H5OH 

0 

33-6 

50.6 

19 

42.3 

73-2 

Solvent. 

t°. 

Gms.  Acid  per  too  Gms. 

Sat.  Sol. 

Solvent. 

QHaOH 

21.5 

43-9 

89.8 

C3HtOH 

0 

24.1 

31.8 

19 

3i 

45 

2i-5 

32-5 

48 

Solubility  of  M*ta  Nitrobbnzoic  Acid  in  Sbviral  Solvints. 

(Collett  and  Lazzell,  1930.) 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

142.4m.  pt. 


Ow.  Hols. 

2  N02CbH4C00H  per 

Tch^ccT 

(c^T2o 

11.0 

7.0 

15.2 

9.5 

19.3 

12.  1 

23.4 

14.7 

27.1 

17.5 

31.9 

20.7 

36.1 

24.2 

41.0 

28.8 

46.3 

34.8 

52.2 

42.2 

58.5 

50.1 

65.6 

58.8 

76.1 

69.2 

87.2 

83.4 

100.0 

100.0 

100  gut.  mole.  sat.  solution  in: 


CHC13 

ceHe 

— 

0.3 

— 

2.3 

0.42 

— 

2.9 

0.55 

— 

3.7 

0.80 

0. 14 

4.7 

1.4 

O.23 

6.3 

2.2 

O.40 

8.8 

30 

0.70 

12.7 

5.7 

O.85 

18.3 

10.0 

1.3 

26.8 

18.4 

2.4 

38.6 

30.8 

5.0 

53*o 

47.8 

13*0 

67.0 

63.8 

53*7 

81.8 

81.7 

79.1 

100.0 

100.0 

100.0 

490 


c7h504 


SOLUBILITY  OF  PARA  NlTROBENZOIC  ACID  IN  SEVERAL  ALCOHOLS. 

(Timofeiew,  1894.) 


Solvent. 

t". 

Gms.  Acid  per 

Sat.  Sol. 

100  Gms. 

Solvent. 

Solvent. 

t°. 

Gms.  Acid  per  ioo  Gms. 
Sat.  Sol.  Solvent. 

CH3OH 

18.5 

3-45 

3  •  57 

C2H5OH 

21 

3.22 

3 -32 

u 

21 

3-75 

3-9° 

c3h7oh 

18.5 

2 .12 

2 . 17 

C2H50H 

18.5 

3  •  25 

3-36 

u 

19-5 

I.85 

1 .90 

u 

19-5 

3.16 

3.26 

u 

21 

2.29 

2-34 

Solubility  of  Para  Nitrobbnzoic  Acid  in  Several  Solvents. 
(Collett  and  Lazzell,  1930.) 


0m.  Mols.  P  NOgCgH^COOH  Per 
100  gtn.  mols.  sa^.  solution  ^lnj: 

/  '  "  .  ~  ..  nn 


Gni.  Mols .  P  N02C6H4C0CH  per 

—  > _  _ »  n  a1  tie  1  non  1  n 


(CH3)2C0  CgH6 


cci4a 


10 

20 

30 

4.0 

50 

60 

70 

80 

90 

100 


1.9 

2.2 

2.7 

3.3 


8 

7 

5 

6 
7-9 
9.6 


0. 

0, 

0, 

0, 

0 

0 

0 

0 

0 


01 

08 

17 

24 
■  33 
•  41 
.50 
.60 

.70 


0.01 
07 
13 
20 
25 
30 

.36 

.40 


0 

0 

0 

0 

0 

0 

0 


110 

120 

130 

140 

150 

160 

170 

l80 

190 

200 

210 


'  (ch3)2co 

ceHe 

CC14 

11.4 

0.85 

0.48 

13*2 

1.1 

0.54 

lfu  3 

1.3 

0.60 

19.3 

1.6 

0.70 

22.9 

2.2 

0.90 

27.O 

3-5 

l.S 

31-5 

6.2 

2. 1 

35-9 

10.7 

2.8 

— 

17.5 

4.6 

— 

26.3 

7-3 

— 

46.4 

12.7 

9m.pkioo. 

100. 

100.0 

Determinations  at  temperatures  above  i£.” 

“"rreT^en'ea^chlorotorm  or  carbon  tetrachloride  were  used  as 
solvents. 

Para  Nitro  Benzoic  Acid  in  Benzene 
(Sidgwick  and  Ewbank,  1921a 


Solubility  of  Ortho,  Meta  and 
and  in  n  Heptane. 

Results  for  Ortho 
Nitro  Benzoic  Acid. 
Gips.  o  NO*C»H4CO  OH 
per  1 00  gms.  sat.  sol. 

8l.O 

5o.z5 

io5 .8 

5 

6 

63.0 
1 35.o 
1 3o .  5 

i39-6  (tr.pi  1 

,L)  a  second  liquid  layer  separates. 


Solvent. 

Benzene 

» 

» 

)> 

)) 


n  Heptane 

)) 

)) 


t° 

128.3 

1 1 3 .0 


90. 

78. 


28.32 

10. o 

5  ,o3 
2 . 1 
..37 

1 . 37  (L) 


Results  for  Meta 
Nitro  Benzoic  Acid. 
Gms.  m  NOjCtH,CO  OH 
per  too  gms.  sal.  sol. 

79-6 
55.5 

89.5  3o.54 

65. 

4* 

33.o 
123.4 

io3 .0 
I  35  .0  ilr.pl.' 


t". 

121.0 

io5 .0 

.5 

2 

48.o 


9- 

4*95 
1.95 
2.07 
1  .o3 


Results  for  Para 
Nitro  Benzoic  Acid. 
Gms./)  NO,C,HtCOOH 
per  100 gms.  sal.  sol. 

82.  I 
54.8 
33. 

21 . 1 


t"- 

222.0 

201.6 

196.5 

1 83 . 4 

164.5 


•  4* 


.0 


9.45 
1 .04 


2.34  .O  dr.  pi- 


t  solution  of  P  nitro  benzoic  acid  in  dry  ethyl  ether 

1000  gms.  sat.  solution  ux  ^  0 

contain  0.0413  gm.  ®ol.  benzoic  acid  in  ethyl  ether  sat. 

1000  gms.  sat.  solution  of  p  N  COOH  at  25°.<de  Szyszkowski,  1928. 

with  H?0  contain  0.1071  gm-  mol.  N02.C6H4mun 


Influence  of  very  Slight  Traces  of  Water  upon  the  Solubility  or  Ohtho 
Nitro  Benzoic  Acid  in  Benzene  and  in  Chloroform  at  Ju  .5. 

I  Cohen  and  Miyake,  1926.  I 


Results  for  Benzene. 

Thousandths  of  a  Gins,  o  N04CsH,  CO  OH 
Per  cent  of  H,0  in  C6Ht.  per  too  gins.  sat.  sot. 

o.o .  o.35 

37.7 .  0.43 

66.3 .  0.49 

89.1 .  o.49-o.5o 

sat .  o.5o 


Results  for  Chloroform. 

Thousandths  of  a  Gms.  o  NO,  C6  H,  CO  OH 

Per  cent  of  H,0  in  CH  Ci,.  per  100  gms.  sat.  sol. 

0.0 .  0.45 

25,6 .  o.5i-o.52 

i3o.2 .  o.56 

sat .  o.56 


Solubility  of  o  Nitro  Benzoic  Acid  and  of  1.3.5  Dinitro  Benzoic  Acid 
in  Water  and  in  Benzene  at  25°.  (de  Szyszkowski,  19141915.) 


_  Cm.  niols.  cmpd.  per  loon  gms.  sat.  solution  In _ 

Compound.  Water  Dry  Benzene.  Benzene  sat.  with  H,  0. 

o  Nitro  benzoic  Acid.. . .  -  1.984.10-*  2.687.10-* 

1.3.5  Dinitro  henzoic  Ac..  6.344-,0'3(6-83i.io— *)  4-88o.io_3  8.676. io~3(9-i 35. io~3) 

1.3.5  dinitrobenzoic  acid  shows  an  exceptional  tendency  to  supersaturation.  The 
results  in  parentheses  are  for  solutions  in  which  the  equilibrium  was  approached 
from  above. 


Results  for  the  mutual  solubility  of  Para  Nitrobenzoic  Acid  and  Para 
Toluic  acid  are  given  by  Johnston  and  Jones,  1928. 

Freezing-point  data  for  mixtures  of  ortho  nitrobenzoic  acid  and  di  methyl 
pyrone  are  given  by  Kendall,  1914a.  Results  for  mixture's  of  meta  nitro¬ 
benzoic  acid  and  benzoic  acid  are  given  by  Bakunin  and  Angrisani,  1915. 


Nitro  SALICYLIC  ACID  N02  ( 5 )  Cc  H3 COOH  (1)  OH  (2).  H* O. 


Solubility  of  5. Nitro  Salicylic  Acid  in  Wateb. 

(  Chattaway  and  Curjel,  1926.) 

Constant  agitation  in  a  thermostat  was  employed.  The  saturated  solutions  were- 
analyzed  by  titration  with  0.0 1  n  Na  OH 


Gins. 

NO*  CcH3.OH.COOII 

V.  per  100  gms  C20.  Solid  Phase. 


Gms. 

no2c#  ir3  oh.cooti 

t°.  per  100  gms.  H20.  Solid  Phase. 


14 

95... 

0 

061 

■7 

5. . . . 

0 

064 

20 

5. . . . 

0 

068 

25 

0. . . . 

0 

078 

■>■9 

0. . . . 

0 

093 

3 1 

0. . . . 

0 

io3 

33 

0. . . . 

0 

1 1 5 

35 

0. . . . 

0 

125 

36 

6. . . . 

0 

139 

no*.cc  ir3oir.coon.n,o 

» 

» 

)) 

» 

» 

» 


4o 

1 .  . 

0 

169 

45 

0. . 

0 

200 

5o 

1 .  . 

0 

228 

55 

2. . 

0 

273 

()0 

0. . 

0 

3z5 

6.5 

0. . 

0 

391 

72. 

0.  , 

0 

5oi 

74 

1 . . 

0 

528 

09 

5 . . 

1 

5o5 

no2.c6  h3  OH.  COOH.  II,  O 
no2.c6  h5  oh.  coon 
» 

» 

)> 

>x 

» 

» 

)> 


The  transition  temperature  is  4^°.5. 


TRI  NITRO  PHENYL  METHANE  CeH? ( N09 ) ,CH  . 

®  ^  2  3  3 

nethane  aod  sarcosine 

CHLORO  NITRO  TOLUENE  SULPONYL  CHLORIDES  CH3Cfi HgCl ( N02 ) S0£C1 . 

°'  Ue  a“d  2'6  Chl0r°  ”itro  compounds 


c7h5o6 

TRI  NITRO  PHENYL  METHYL  NITRAMINE  CeH2(N02> 3.CH3.N.N02. 

Freezing-point  data  are  given  for  mixtures  of  Tri  nitro  phenyl  methyl 
•nitramine  and: 

Nitro  anilines! 1)  Styphnic  acid(i) 

Nitro  phenols! 1)  Tri  nitro  cresol(i)(2) 

Nitro  toluene! 1) ! 3)  Tri  nitro  toluene!^) l5> 

Picric  acid! 1 ) 

(1)  Jef remow  and  Tichomirowa,  1926;  (2)  Jef remow  and  Tichomirowa, 
1927;  (3)  Giua,  1914;  !4)Giua,  i924;(5>  Jefremow  and  Bogojawleuski ,  1926. 


TrinitroTOLUENE  2,4,6  C«HICH3(N02)3. 

100  gms.  H20  dissolve  0.021  gm.  C6H2.CH3(N02)3  at  150  and  0.164  gm.  at  100 

s  i\  L  _ I  j: _ 1 _ .  ? - „  at  0/1°  and  IO  CTOS,  at  .So 


1 LKJ  til  I  lb.  112U  uioamvu  v.vai  o*  - ^  .nO 

loo  gms.  alcohol  dissolve  1.6  gms.  C«H,CHi(NO,)i  at  22  and  IO  s 


Solubility  of  «  OR  2,  4,  6  Tr.n,tro  Toluene  (TNT)  in  Water. 

(Taylor  and  Rinkenbach,  1923;  also  quoted  in  full  bv  Desvergnes,  1934. ) 

Commercial  Grade  I  trinitrotoluene  was  purified  by  recry^allization  {rom  hot 

ass  srjsis 

approached  from  below  instead  Of  above  About  3ot *  to  pwoix  q{ 

solution  were  weighed  in  a  ^on  F‘PC  ’weic,hed  after  drymg  to  constant  weight, 
current  of  warm  dry  air  and  the  residue  weighed  atterdry  »  tempera- 

The  determinations  were  plotted  and  the  results  lor  regular 
ture  were  read  from  the  curve. 


t*. 

Gms. 

C«H,CH,(NO,), 
per  100  gms.  H,0. 

tf. 

0 . 

. . .  0.0100 

3o 

IO. 

. . .  0.01 IO 

35 

i5. 

. . .  0.0120 

40 

20. 

. . .  o.oi3o 

45 

25  . 

0 

0 
>— < 

crx 

0 

5o 

Gin*. 

C,H,CH,(NOt), 
per  100  gms.  IIjO. 

0.0175 
0.0225 
0.0285 
o.o36o 
o.o475 


t°- 

55. 

60. 

65. 

7°. 

75, 


Gms. 

C,H,CII,  (NO,), 
per  100  gms.  H,0. 

.  0.0570 

.  0.0675 

.  0.0775 

.  0.0875 

.  0.0975 


t*. 

80. 

85. 

90. 

95- 

100. 


Gms. 

C,It,CH,  (NO,), 
per  100  gms.  H.O. 

o. 1075 

OrU75 
0.1275 
O. 1375 

o.  i47“* 


9  .  6  Trinitro  Toluene  (TNT)  in  Pyridine. 

"I  and° Rinkenbach ,  1923  ;  also  quoted  by  Desvergnes,  1924. ) 

As  in  the  case  of  the  solubility  m  aniline,  a  c^P^  ^  J0^ 

It  was  found  to  have  the  composition  C«  Hg described  above.  The 
The  determinations  were  made  "  y  method  were  corrected  by  means 

ot  prcpared  m,!iturcs- 

authors’  corrected  values  are  as  o  ows. 


t*. 
20. 
25 . 

3o. 

3^. 


Gins.  C6II,CIIj(NO,)> 
per  100  gms.  G5IIsN. 

:...  1 37 

...  1 58 

. ...  1 84 

21 5 


t"- 

40. .  . 
45.  / 

50. . 

55.. 


Gms.  CSH,  Oil,  (NO,), 
per  100  gms.  CdljN. 

...  255 

...  302 

...  370 

462 


Gms.  CjIIjGII,  (NO,), 
per  100  gms.  C,II6N. 

60 .  Go° 

. .  833 

70 .  i«° 

75 .  2460 
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^7^  5^6 


Solubility  of  a  or  2,  4,  6  Trinitro  Toluene  (TNT)  in  Aniline. 

( Taylor  and  Rinkenbach.  1923;  also  quoted  by  Desvcrgnes,  1924.) 

A  large  number  of  approximate  determinations  were  made  by  the  cooling  curve 
method  and  four  accurate  determinations  were  made  by  the  crystal  growth  method. 
These  latter  were  used  as  fixed  points  for  correcting  the  appifoximate  curve.  In 
the  following  table  the  results,  showing  grams  per  ioo  grams  sat.  solution,  were 
read  from  the  authors  diagram  and  the  results  showing  grams  per  ioo  grams  of 
aniline  were  taken  from  his  corrected  table. 

Gms.  C,H,ai,(NO,),  Oms.  C,H,CH,(N0*), 

per  100  gms.  ^  ^  periougms.  Soli  1 


t". 

sat.  sol. 

c,h,nh,. 

Phase. 

t*. 

sal.  sot. 

C,n,NHt. 

Phase. 

-6.0. . 

0.0 

0.0 

c6h5nh. 

75 . 

48.o 

92.3 

C.IIsNH,.C,H,CIf,(NOJ)1 

0 . . . 

5.o 

5.o 

C,HiNir1.C,HtCH,(KO,), 

80 . 

56.o 

i3o 

» 

10 . . . 

6.0 

6.1 

» 

83.6m.  pi.. 

68.0 

— 

» 

20 . . . 

8.0 

8.1 

» 

80 . 

80.0 

- 

» 

25.  . 

9-o 

9-4 

» 

75 . 

86.0 

595 

» 

3o . . . 

1 0.0 

1 1-4 

» 

70 . 

89.0 

807 

» 

40 . . . 

i5.o 

18.0 

» 

68  Ir.  pi. . 

90.0 

— 

»-t-C6R,ClI,(N01)| 

5o . . . 

22.0 

28.7 

)) 

70 . 

91.0 

io43 

C»  H,  CH,  (NO,), 

60 . . . 

3o.o 

44-5 

)> 

75 . 

96.0 

2074 

)> 

70.. . 

42.0 

69.3 

1) 

80.6 _ 

100.0 

00 

» 

Solubility  of  a  or  2,  4*  6  Trinitro  Toluene  (TNT)  in  Several  Solvents 

(Taylor  and  Rinkenbach,  1923;  also  quoted  by  Desvergnes,  1924.) 

The  determinations  were  made  as  described  on  the  previous  page.  The  alcohol 
was  95.07  vol.  %  and  d15  =  0.816.  The  results  were  plotted  and  the  following 
values  read  from  the  curves. 


Gms.  C,HtCH,(NO,),  per  100  gms.  of  each  solvent. 


t*. 

Ace  lone. 

Benzene. 

O.  .  . 

57 

l3 

5. .. 

66 

24 

10. . . 

...  78 

36 

l5.  .  . 

5o 

20. .  . 

109 

67 

23  .  .  . 

88 

3o. .  . 

i56 

1 1 3 

35.  .  . 

...  187 

i44 

4o. . . 

180 

45. . . 

...  279 

225 

5o. .  . 

• . .  346 

284 

55. . . 

...  449 

36 1 

60. .  . 

478 

65 .  .  . 

00 

665 

9 5»/«  C,HsOH. 

CClt. 

CSj. 

o.65 

0.20 

0. 14 

0.75 

0.25 

0.20 

o.85 

0.40 

0.26 

1 .07 

o.5o 

o.35 

I  .23 

o.65 

0.48 

1.48 

0.82 

o.63 

1 .80 

1 .01 

o.85 

2.27 

I  .32 

1 . 1 3 

2.92 

1 .75 

1.53 

3.70 

2.37 

2.02 

4.61 

3.23 

6.08 

4.55 

— 

8.3o 

6.90 

11.40 

11.40 

_ 

i5.i5 

17.34 

— 

19  5o 

24.35 

_ 

70 

75 


1030 

2678 


1024 

2028 


IOO  gms.  glycol  iiacfetate  (CHS  CO  O  GH0  C 
dissolve  44-4  gn. ,.  C,  H2  CH,  (N08)3  at  25®. 


cncl,. 

(C,Hj),0. 

Toluene. 

6 

I  .73 

28 

8,5 

2.08 

32 

1 1 

2.45 

38 

i5 

2.85 

45 

*9 

3.29 

55 

25 

3.8o 

67 

32.5 

4.56 

84 

45 

- 

104 

66 

- 

i3o 

101 

— 

i63 

i5o 

— 

208 

218 

- 

272 

302 

— 

367 

442 

- 

525 

- 

- 

826 

- 

- 

i685 

OC.CH,,  b. 

pt.  1 88° 

-1 890.6) 

(Taylor  and  Rinkenbach,  1926.) 


c7h506 
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Solubility  of  Trinitro  Toluene  in  Concentrated  Solutions  of  Sulfuric  Acid 

(  Hough,  Savage  and  Van  Marie,  1920.) 

Gms.  Ce  Hj  CHj  ( NOj  )8  per  100  gms.  sat.  solution  In 


t°. 

T0»)  ,11,  SO  . 

75  °/  0  U,  SO 

.  80°/oIIsSO,. 

85“(0niSO„. 

90»/„H,  SO,. 

95°/,H,SO,. 

0. 

_ 

0.3 

0.4 

0.6 

2.0 

3.5 

IO. 

__ 

o.3 

0.45 

0.75 

2.2 

4.0 

•20. 

_ 

o.3 

0.5 

o.85 

2.5 

4 . 8 

25  . 

_ 

o.3i 

o.55 

0.95 

2.6 

5.7. 

3o. 

_ 

o.35 

0.6 

1 .0 

2.7 

6.0 

4o. 

. . .  0.2 

0.4 

o.65 

1 .3 

3 .0 

7.0 

5o . 

...  0.2 

o.45 

0.70 

1  -7 

3.5 

8.5 

60 

0.22 

0  5 

1 .0 

2.3 

5.2 

1 1 .0 

70 

o.35 

0.7 

1 .6 

3.3 

7.0 

1 3 . 5 

80 

...  0.6 

1 .3 

2.4 

4.8 

10. 0 

18.0 

The  above  approximate 

values  were 

read  from 

the  authors  chart. 

100°/0  H,SO, 

i3.o 

1 3 . 5 
i5.o 

1 5 . 5 

1 6 . 5 
1 8.o 
21  .o 
24-8 
20.0 

36.5 


Freezing-point  data  are  given  for  mixtures  of  Tri  nitro  toluene  and. 


Acenaphthen?! 32) l 10 ) 

Amino  azo  benzene! 14a) 
Amino  aceto  phenone! 11 ) ( 12 
Aniline! 28) 

Anthracene! 30) (23) 
Azobenzene! 17) 

Azoxy  benzene! 15) 

Benzoic  acid(42) 

Camphor! 11 ) 

Carbazole(32) ! 35 ) 
Cinnamylidene  aceto 
phenone! 11) 

Diethyl  diphenyl  urea! 15) 
Dimethyl  amino  azobenzene 

( 17) 

Dimethyl  pyrone(4i> 
Dinitro  benzene!  10X22)  ( 
(20) (21) 

Dinitro  toluene(3> <81 (9) 

(10)  ( 13>  I39H20)  (22) 


Diphenyl  amine! io) 
Fluoranthene! 40 ) 

)Hexa  nitro  diphenyl 
amine! 10 ) 

Hydroquinol  dimethyl 
ether! 16) 

Naphthalene! 181(27) 
Naphthol! 16) 

"  methyl  ether! 16 
Nitro  benzene! 19 ) 
Nitro  erythritol ( 38) 
Nitro  glycerol 1 33^ 36 
Nitro  mannitol(38) 
Nitro  naphthalene! 39 1 
Nitro  penta  mannitol! 
Nitro  toluene! 1) ! 2) ! 3 
(9)  1 10)  (13M5H7) 
Oxy  benzaldehyde(3i * 
Oxy  benzoic  acid! 6) 
Phenylene  diamines(29 


Picric  acid(37) 

Picryl  chloride! 18) 
Pyrene(40) 

Retenel 23) 

Salicylic  acid(6) 
Styphnic  acidl24> 

Tetra  nitro  methyl 
aniline! 10) (25) (34> 

)  Tri  nitro  cresol(26) 

Tri  nitro  glycerol  ( 36M3: 
Tri  nitro  phenol! 11) (21) 

)  Tri  nitro  phenyl  methyl 
nitramine! 14) 

Tri  nitro  toluene! 10) 

38)  Tri  nitro  xyleneU)  l3i> 

) ( 8 )Tr i  phenyl  carbinol(28) 

Fluorene!4  4.) 

Phenanthrene(43> 


.  1  n.11  Cordon,  Spry  and  White,  1921, 

Ci)  Bell  and  Cordon  1921,  (2  Bell,  tod  ^  1919;  (5)  Bell  and 

(3)  Bell  and  Herty,  Jr.,  i9i9,  4  (7)  Bogoiaviensienski ,  1918; 

Spry,  1921;  (6)  Crockford  and  u!)  Giua,  1916;  l  »> 

(8)  Giua,  1913;  (9>  Giua,  1914,  ’  ,  Giua>  193i;  ( iS>  Giua 

Giua  1917!  (13)  Giua,  1920;  1 14)  Gi™*  4  ^  Giua  and  Reggiani, 

and  Guastella,  1933)  <  J6  >  ^TuJs  *1931  (19)  Hamrick,  Andrew  and  Hampson, 

1925;  1x8)  Grimm  Gunther  and  fjtus,  93^.  and  Kapuscinski,  }933b, 

1932;  (20)  Hrynakowski ,  y  ,  ,  Jef remow,  1919;  (24>  Jef ^emow, 

(22)  Hrynakowski  and  Kapuscinski,  93  >  jef remow  and  Tichomirowa, 

919a;  Jefremow  and  Tichomirowa,  1926  ^1^  ^  n> 

192?;  (27)  Kremann,  1904,  1906,  <28) 0,  Remain  and  Muller  II,  ^i-  (3i 
(29I  Kremann  and  Mauennann,  1W,  3  I  strzelba,-  1W!  <33>  Kurlta 

„ _ Poaantsch,  1923.  '321  areuiau 


,23a;  (38)  i19?oUa;  *ia)  Crockford 

^3!  Khreman^yand19Hofmeier,  1910;  |W,  Kremann,  19» 


MethylPICRIC  ACID  C6H(CH3)(0H)(N02)3,  I.3.2.4.6. 

Solubility  in  Aqueous  Solutions  at  250.  (Kendall,  1911.) 


Aq.  Solvent. 


Water 

“  -f-Ligroin 
“  + Benzene 

0.00895  n  HC1 
0.01593  n  HC1 
0.01013  n  Picric  Acid 


Normality  of 
Dissolved 
Methyl  Picric 
Acid. 


Aq.  Solvent. 


0.0100  0.01975  n  0  Nitrobenzoic  Acid 

0.01019  0.00981  n  Salicylic  Acid 
0.01059  0.01393  n  “  “ 

0.00641  H2O + Excess  of  Salicylic  Acid 

o . 00487 

0.00702 

normality  of  salicylic  acid  +  methylpicric  acid. 


Normality  of 
Dissolved 
Methyl  Picric 
Acid. 
0.0080 
0.01063 
0.01072 
0.02613* 


TRI  NITRO  CRESOL  ( NOg)  3C6H  ( CH3  )0H. 

Freezing-point  data  are  given  for  mixtures  of  2.4.6  tri  nitro  meta 
cresol  and: 


Acenaphthene(2) 
Anthracene(2) 
Dinitrobenzene (2) 
Fluoranthrenet  6 ) 


Fluorene  ( 2 ) 
Naphthalene ( 7 ) 
Phenanthrenel 2) 
Picric  acid(2) (5) 


Pyrene! 6) 

Retene! 2) 

Styphnic  acid(4> 

Tetra  nitro  methyl  aniline ( 1 )( 3 ) 


(1)  Jefremow  and  Tichomirowa,  1926;  (2)  Jefremow  and  Tichomirowa,  1927; 
(3)Jefremow  and  Tichomirowa,  1928; ! 4 ) Jefremow, 1934; ( 5  I  Quist,  1924; 

16)  Shinomiya,  1940;  (7)  Saposchinikow  and  Gelvich,  1903,  1904. 


1.2. 4. 6  TrinitrANISOLE  (NO,),  C6  H2. OCH,  1.2. 4. 6. 


Solubility  in  Several  Solvents. 
( Desvergnes,  1924. ) 


Gms. 

<NO,t,C,  Hj.OCHj 

Solvent. 

t*. 

per  100  gms.  solvent. 

Water . 

i5 

0.020 

»  . 

5o 

O.  137 

»  . 

too 

0.38g* 

Ethyl  acetate . 

i5 

89.44 

»  »  . 

5o 

368.5o  * 

Acetone . 

i5 

194.00 

»  . 

5o 

81 3. 22  * 

Ethyl  alcohol  (96°). 

i5 

2. 3i 

»  » 

Ethyl  alcohol  (abs.). 

5o 

i5 

17-70  * 
2.37 

»  » 

5o 

21.36  * 

Methyl  alcohol. . . . 

i5 

5.24 

»  »  . 

5o 

27.65  * 

Partial  saponification  to  nitrophenol  and  iso] 
A  picrate  of  pyridine  having  the  formula  C, 


Solvent. 

t*. 

Gms. 

(NO,),C,  B,.OC  FI,, 
per  100  gms.  solvent. 

Benzene  . 

04.98 

»  . 

597.90 

Chloroform  .  .  .  . 

25.60 

»  .... 

....  5o 

334.5o 

Ether  (anhy.). .  . 

....  1 5 

4.183 

»  ... 

....  34 

7.86 

Pyridine . 

4o.35** 

»  . 

221.23 

cs, . 

0.426 

»  . 

1  .  I  1 

CC14 . 

o.5i  i 

»  ... 

3.65 

Toluene . 

86.49 

»  .... 

421.53 

ric  acid  occurs. 
iOHfNO.b.aC.HiN 

is  formed. 

c7h6o7 

Freezing-point  data  are  given  'for  mixtures  of  2.4.6  tri  nitro  anisole  and: 


Amino  acetophenone! 3 ) 
Bromo  naphthylaminels) 
Dimethyl  naphthylaminel 4I 
Diphenyl  aminels) 
Fluoranthene! 7 ) 
Naphthylamine! 5) 


Nitraniline! 3) 

Pyrene! 7 1 
Picryl  sulfidel2) 

Tetra  nitro  methyl  aniline(6) 
Tri  nitro  phenetol(i) 


(1)  Brady  and  Horton,  1925;  (2)  Chaumeil  and  Thomas,  1923;  (3)  Giua, 
1931;  (4)  Hertel  and  van  Clef,  1928;  (5)  Hertel  and  ROmer,  1930; 

(6)  Shinomiya,  1940. 


Results  for  mixtures  of  Ethoxy  and  Benzyloxy  Nitro  Anisoles  are  given 
by  Robinson  and  Smith,  1926  and  Oxford  and  Robinson,  1926. 


TETRYL  (2.4.6  Tri  nitro  phenyl  methyl  nitramine  or  tetra  nitro  methyl 

aniline)  (N02) 3C6H2N(N02)CH3. 

* 

Solubility  of  Tetryl  in  Water. 

(Taylor  and  Rinkenbach,  1923.  The  determinations  are  quoted  in  full  by  Desvergnes,  1924.) 

The  sample  of  tetryl  used  was  purified  by  recrystallizing  a  good  commercial 
product.  Its  setting  point  was  I28°.72. 

The  saturated  solutions  were  prepared  in  triplicate  and  equilibrium  was  approached 
from  above  and  below.  Constant  agitation  was  not  employed.  The  mixtures  were 
shaken  frequently  for  several  hours  and  then  allowed  to  settle  two  hours  before 
a  sample  was  removed  for  analysis.  About  3o-5o  grams  of  the  saturated  solution 
were  weighed  in  a  wagon-pipet,  the  solvent  evaporated,  and  the  residue  weighed 
after  drying  to  constant  weight.  The  determinations  were  plotted  and  the  results 
for  regular  intervals  of  temperature  were  read  from  the  curve. 

Gms.  Tetryl  Gras.  Tetryl 

t*.  per  100  gms.  H,0.  t”.  per  100  gms.  H,0. 

35 .  0.0094  70 .  o.o535 

4o .  0.0110 

45 .  0.0140 

5o .  0.0195 

55 .  0.0270 

60 .  o.o35o 

65 .  o.o44° 

Qrvr  iiuii  itv  of  Tetryl  in  Several  Organic  Solvents. 

I  Taylor  Ld  Rinkenbach,  1923.  The  results  are  quolcd  ia  lull  by  Dcsvergees.  1921.1 
The  same  method  was  employed  as  that  used  for  the  determinations  in  wat, 

Gms.  Tetryl  per  100  gms.  of  each  Solvent. 

CSf. 


Gms.  Tetryl 

t*.  per  too  gms.  H,0. 

. .  o.oo5o 

5 .  o.oo58 

i o .  o . oo65 

1 5 .  0.0072 

20. .... .  6.0075 

25 .  o . 0080 

3o .  o.oo85 


75 .  o.o663 

80 .  0.0810 

85......  0.0980 

90 .  o . 1 220 

95 .  o.i5i8 

100 .  0.1842 


95  %  alcohol 

o .  o  .  320 

5 .  o .  366 

10 .  0.426 

i5 .  0.496 

-20 .  6 . 563 

25 ... . 


3o . 

35 . 

4o . 

45 . 

5o . 

55 . 

60 . 

65 . 

7° . 

7° 


o.65 

0.76 

0.91 

1.12 

1.38 

I-7* 

2 . 1 3 
2.64 

3.33 
4.23 

5.33 


CGI,. 

o  .007 

0.01  I 
o .  o  1 5 
0 . 020 
0.02.5 
o.o3i 
o .  039 
o .  o48 
o.o58 
0.073 
0.095 
o'.  124 
o.  1 54 
0.193 
0.241 
o .  297 


CHCI, 

0.28 

0.33 

0.39 

o.47 

0.57 

0.68 

°-79 
0-97 
1 .20 
1.47 
1.78 

2.23 

2.65 


o . 0090 
0.0120 
0.0146 
0.0177 
o . 0208 

0.0244 

0.0296 
o . o3g2 
o.o557 
0.0940 


(CfTIj)jO. 

0.188 

0.273 

o.33o 

0.377 

0.418 

0.457 

0.493 


100  gms.  -  ,  -  -0 

dissolve  about  14.0  gms.  tetryl  at  20-25  . 


glycol" diacetate  (CH^CO  0.CH,.CH,.0  OC  CH,,  A 


192G.  ) 
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Freezing-point  data  are  given  for  mixtures  of  Tetryl  and: 


Acenaphthenel 3) 
Chloro  picrinl 3) 

Di  nitro  aniline<3) 
Di  nitro  benzene(2) 
Di  nitro  phenol<2) 
Di  nitro  toluene(2) 


Fluorenel 3)  Picric  acidly) 

Naphthalene ( 3)  Retene(3) 

Nitro  penta  erythritollsITri  nitro  cresol(2)(3) 
Nitro  toluene! 1)  Tri  nitro  tolueneti)  (2)  <4  ) 

Phenanthrene! 3)  Tri  nitro  xylene! 3) 

Picramide! 3) 


(1)  Giua,  1914,  19x5;  (2)  Jefremow  and  Tichomirowa,  1926;  <3)  Jefremow 
and  Tichomirowa,  1928;  (4)  Taylor  and  Rinkenbach,  1923(a);  (5)  Urbanski,  1934. 


DICHLORO  TOLUENES  Cl2.CgH3.CH3  . 

Freezing-point  data  for  mixtures  of  the  2.4  and  the  3.4  dichloro 
toluenes  are  given  by  Wahl,  1937* 

BENZIMIDAZOLE  CfiH4NHCH:N. 

Freezing-point  data  for  mixtures  of  benzimidazole  and  pyramidon  are 
given  by  Pfeiffer  and  Angern,  1926. 


BEN Z ALDEHYDE  C.H.CHO. 


100  gms.  H  O  dissolve  0.3  gm.  CgHgCHO  at  room  temperature.  (FlUck  inger, 
187s ;  U.  S.  P.  T 

100  gms.  aqueous  0.4  normal  sodium  oleate  solution  (=  10.8  gm.  Na  oleate 
Per  100  gms.  solution)  dissolve  5.8  gms.  CflH5CH0  at  20°.  (Smith,  i932.) 


Mutual  Solubility  of  Benzaldehyde  and  Glycerol. 

(Me  Ewen,  1923.) 


t*  of 

Gms.  C,IIsCHO 

t*  of 

Gms.  C.HjCHO 

t”  of 

solution. 

per  100  gms.  sat.  sol. 

solution. 

per  100  gnu.  sat.  sol. 

solution. 

67.5.  . 

144.5.. 

i 52. 5. 

io3.5. . 

...  7.74 

l6o.3* . 

...  49.22 

127.5. 

123.5.. 

160.7*  • 

...  55.29 

107.5. 

0 

b 

l5q.5.. 

85.5. 

*  —  Critical  Opalescence. 


Gms.  C,HsCHO 
per  100  gms.  sat.  sol. 

...  77.13 

. ..  90.IO 

. ..  94. 5o 

• ••  97-02 


100  gms.  sat.  solution  of-  benzaldehyde  in 
82  gms.  CgH5CH0  at  ?  t°.  (DeCarli,  i927.) 


liquid  ammonia  contain  about 


Freezing-point  data  are  given  for: 


Benzaldehyde  +  Hydrocyanic  acid  (Peiker  and  Coffin,  i933. ) 

„  +  Nitric  acid  (Zukow  and  Kasatkin,  i9o9.) 

11  j  ^c?tl^,acid  anhydride  (van  der  Beek,  i928.  ) 

"  I  ?r  fjetic  acid  (Kenda11  and  Gibbons,  x9i5.) 

+  Naphthols  (Kremann  and  Zechner,  i92S.) 


0  and  p  ChloroFORMANILIDES  C1.C.H4NH  CHO 

Eiver„eebT^'naU°Sr„S  ,d9a.',a  miX,UreS  °  3"d 


P  chloroformanilide  are 


C  7H  6°  2 
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HydroxyBENZALDEHYDES  o,  m  and  p  C6HtOH.CHO. 

Solubility  of  Each  in  Water. 

(Sidgwick  and  Allott,  1923.) 

The  determinations  were  made  by  the  synthetic,  sealed  tube,  method.  The 
concentrations  are  in  terms  of  Wt.  %,  that  is,  the  grams  of  o,  m  or  p  C6H4  OH.CHO 
per  ioo  gms.  sat.  sol. 

The  points  at  which  a  second  liquid  phase  separates  are  marked  L.  The  unstable 
points  are  marked  *. 


Results  for  Ortho  Results  for  Meta 

Hydroxy  benzaldehyde.  Hydroxy  benzaldehyde. 


t*. 

Wt.  «/o- 

t*- 

Wt.  90. 

85.8... 

1.68  L 

43.o... 

2.73 

1 36. 5... 

3.59  L 

57.8 ... 

9.38 

i54-o... 

5.34  L 

58.9... 

1 1 .0 

•  •  •  • 

63.5... 

19.2  L 

•  •  •  • 

66.0... 

29.2  L 

.... 

66.  i-.. . 

31.9  L 

66.2... 

40 . 1  L 

146.3... 

90.56  L 

65.6... 

43.4 

n8.3... 

93.20  L 

62 . 4 •  •  • 

53.9 

67.4-.- 

97.13  L 

60 . 4 •  •  • 

65.i 

71.2... 

83.3 

81 . 1 ... 

84.0 

106.0... 

100.0 

Results  for  Para  Hydroxybenzaldehyde. 


t*. 

Wt.  •/.. 

t*. 

Wt.  «/s. 

3o . 5 . . . 

1.33 

62 . 8  tr.  pt. 

27.4 

52,0... 

4-34 

63. tf.... 

42.2  L 

59.2... 

8.32 

62.8  tr.pt. 

46.2 

61 .9... 

1 3. 2 

63.o.... 

49.8 

52.8... 

i3.2*L 

61.8.... 

49.8*L 

62.8... 

20.7 

64. 1 ...  • 

60.0 

6o.5... 

20. 7* L 

69.3 - 

76.6 

62.8... 

26.6 

83.6.... 

88.8 

62 . 4 • •  • 

26.6* 

1 16.0. . . . 

100.0 

Solubility  of  Ortho,  Meta  and  Para  Hydroxybenzaldehydes  in  Benzene. 

(Sidgwick  and  Allott,  1923.  | 

The  determinations  were  made  by  the  synthetic,  sealed  tube  method.  Wt  /0 
signifies  the 'gms.  of  o,  m  or  p  C6  H4  OH  CH  O  per  too  gms.  sat.  sol.  In  case  of 

the  results  marked  B  benzene  separates  as  the  solid  phase. 

Meta. 


Ortho. 


Para. 


t°. 

Wt.  °/0. 

5.32.. 

0.0  B 

3.65. . 

4.35  B 

2 . 1 5  . . 

8.23  B 

1 .00 . . 

10.90  B 

— 0.60. . 

1 5.o  1* 

—3.35.. 

•20 . 4  B 

— 5 . 4° •  • 

25 . 0  B 

—8.20. . 

3i.4  B 

12. 1 5.  . 

39 . 2  B 

t°- 

6l  .3. 

67.1. 

71.2. 

75.7. 
79-1- 
8a. 4- 
83.0. 

89.8. 
106.0. 


Wt.  » 
6.29 
10.42 
l6.0 

27.  I 
40.0 

52.5 

59.5 


J  j 


.2 


t°. 

65.o. 

81. 4- 
84- 1  - 
86.7. 

89.5. 

93.5. 
100.6. 
1 16.0. 


Wt.*/.. 

3.64 
11.09 
20.0 
3i  .0 
46.0 
59.8 
72.6 
100.0 


100.0 


Ortho  Hydroxy  BENZALDEHYDE  (Salicylaldehydel  o  OH.C.H..CHO. 
Freezing-point  data  are  given  by J r^eDfollowinghcompoinds: 

“I!:  maftrotheaoL  H^r^at^oae.  card  p  Naphthols,  o  NUrophenol 

Picric  acid  and  Pyrogallol. 
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Meta  Hydroxy  BENZALDEHYDE  m  OH.CaH  <CHO. 

Freezing-point  data  are  given  for  mixtures  of  meta  hydroxy  benzalde- 
hyde  and: 

• 

Benzoic  acid(i)  Naphthols(i)  Resorcinol ( 1 ) 

Dinitro  benzenes! 1)  Nitro  phenols! 1) (5)  Salicylic  acid(i) 

Dinitro  phenol! 1) (5)  Phenol! 1) (5)  Tri  chlor  acetic  acid! 3) 

Dinitro  toluene! 1) (2)  Picric  acid(x)(4)  Tri  nitro  toluene(i) 

Hydroquinone! x )  Pyrogallol ( 1 ) 

(1)  Kremann  and  Pogantsch,  1923;  (2)  Kremann  and  Mauermann,  1922; 

(3)  Kendall  and  Gibbons,  1915;  (4)  Rheimboldt,  Henning  and  Kircheisen, 
1925;  (5)  Kremann  and  Zechner,  I926. 

Para  Hydroxy  BENZALDEHYDE  p  .0H.CflH4CH0. 

Freezing-point  data  are  given  for: 


Para  Hydroxy  benzaldehyde  Dimethyl  aniline  (Schmidlin  and  Lang,  19x2.) 

"  "  "  Phenol  "  "  " 

"  "  Trichlor  acetic  acid!  Kendall  and  Gibbons,  1915.) 


BROMO  NITRO  TOLUENES  BrNCLC.HXH,. 

COO  o 

Freezing-point  data  for  binary  mixtures  of  the  several  isomeric  bromo 
nitro  toluenes  are  given  by  Coffee,  1926  and  Geerling  and  Wibaut,  1934. 

NITRO  BENZYL  BROMIDE  p  CfiH5CH.  NO£.Br. 

Freezing-point  data  for  mixtures  of  p  nitro  benzyl  bromide  and  a  benzal 
doxime  are  given  by  Brady  and  Klein,  1927. 


NitroBENZYL  CHLORIDE  p  C6H5CHN02.C1. 

Solubility  in  Several  Solvents  at  250. 
Gms.  p  CoHiCH.NOiCl 


Solvent. 

Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 
Amyl  Alcohol 
Butyl  Alcohol 
Acetic  Acid 
Acetone 
Acetophenone 
Paraldehyde 
Ether 

Acetonitrile 
Nitromethane 
0  Nitrotoluene 


per  100  .Gms. 


Solvent. 

8.87 
7-10 
5-70 

4.88 

21  -5 

18. 1 
107 

63.1 
24.9 

23.1 
96.6 
68.8 
5ii 


Sat.  Sol. 

8.15 

6.63 

5-39 
465 
17  7 
x5  3 
51-7 

38.7 

19.9 

18.8 
49  i 

40.8 
33-8 


Solvent. 

Nitrobenzene 
Ethylacetate 
Ethylbenzoate 
Ethylnitrite 
Isoamylbromide 
Brombenzene 
Chloroform 


(v.  Halban,  1913.) 

Gms.  p  CeHf.CHNOj.Cl 
per  100  Gms. 


Solvent. 

57-8 

57-8 

43-3 

51.2 

12  -5 

32 

47-6 


Carbon  Tetrachloride  6.05 


Benzylchloride 
a  Bromnaphthaline 
n  Hexane 
Isopentane 
Benzene 


45-3 

31-7 

1.30 

0.49 

69.7 


Sat.  Sol. 

3M 

36.4 

30.2 

33-9 

10.4 

24 . 2 
32-3 

5  69 

31-2 

23-4 
1 . 28 
0.49 
37-4 


c7h602 
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Solubility  of  Ortho,  Meta,  and  Para  Nitrobenzyl  Chlorides, 

Each  Separately  in  Sbveral  Solvbnts  at  30°. 

(McComble,  Scarborough  and  smith,  1927.) 

Weighed  amounts  of  the  solute  and  solvents  were  sealed  in  small  bulbs 
and  the  temperature  determined  at  which  solution  was  complete.  Five 
determinations  were  made  in  each  case  and  these  were  plotted  and  the 
value  for  30°  obtained  from  the  curve. 


Gms .  In  each  case  pgr  100  gms.  solvent; 


Ortho 

Meta 

F&ra 

;7H6°2C1N 

WjjCIN 

c*V» 

433 

644 

126.8 

304 

— 

74.2 

257 

394 

69.7 

217 

326 

68.2 

171.3 

266 

51.2 

26.3 

30.4 

8.2 

Solvent 

Acetone 
Benzene 
Ethyl  acetate 
Nitro  benzene 
Ethyl  benzoate 
Ethyl  alcohol 

Freezing-point  data  are  given  for  mixtures  of  : 

o  and  m  nitro  benzal  chloride  (Holleman,  1914.)  M 

o,  m  and  p  nitro  benzal  chloride  (Holleman,  Vermeulen  and  de  Mooy,  1914. 


RICINOLEIC  ACID  C7H6N202  (m.  pt.  291  )• 

...  r  M  N  O  at  1 8°  and  0.B7  gm.  at  ioo°. 

IOO  gms.  H2  O  dissolve  0.072  gm.  c,  9  2  *yjnterstein,  Keller  ancl  Weinhasen,  1917.1 

BENZOIO  ACID  C6H6COOH. 

Solubility  in  Water. 

(Bourgoin  —  Ann.  chim.  phys.  [5]  15,  I71>  ’78  ) 

Grams.  C#HsCOOH 

_ 


prr 

Water. 

0 

0.170 

10 

0-210 

20 

O  290 

25 

o-345 

3° 

0.410 

100  grams 

saturated 

Solution. 

0.170 

0-209 

0.289 

0-343 
o  408 


40 

50 

60 

80 

IOO 


Grams.  C«HsC.OOH 
per  100  Gms. 

Water.  Solution. 

o-555  Q-551 

0.775  0.768 

1155  1-142 

2.715  2.643 

5-875  5-549 


IZ:  .894;  NX  -  !5<^^  SB 

den,  19051  *  ninp, 

SOLUBILITY  OF  MIXTURES  OF  BeNZOIC  AC.D  AND  WATER. 

Determinations  by  “Synthetic  Method,”  see  Note,  p.  z9z  Figures  read  front 
curve. 


Gms.  C„H6COOH  per  100  Gms. 


70 

80 

90 


Aq.  Layer.  Benzoic  Ac.  Layer. 

6  83 

7.5  795 

8.5  76 


Gms.  CgH^COOH  per  100  Gms. 
Aq.  Layer!  Benzoic  Ac.  Layer. 
IOO  I20  690 

no  18.0  59'° 

1 16  (crit.  temp.)  35 
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Solubility  of  Benzoic  Acid  in  Water. 

Gms.  raols.  C#HsCOOH  Gms.  C„HsC00H 

t*  per  liter.  per  liter.  Authority. 

18 .  0.0246  (prob.  high)  3. 00  (von  Euler  and  Lowenhamm,  J916.) 

23.5  .  -  3.20  ( Schilow  and  Lepin,  1922.) 

2.5  . 0.0276  3.37  (Kendall  and  Andrews,  1921.) 

2.5........  0.02781  3.397  ( Larsson,  1926. ) 

25 .  0.0280  3.42  (von  Euler  and  Lowenhamm,  1916.) 

Data  for  the  solubility  of  benzoic  acid  in  water  (determined  by  the  synthetic 


method),  agreeing  satisfactorily  with  the  results  of  Alexejew,  are  given  bySidgwick 
and  Ewbank,  1921  a. 

Solubility  of  Benzoic  Acid  in  Water. 

(ward  and  Cooper,  l»30.) 


.0 

Gms.  CgHsCOOH 

per  solid 

,0 

Gms.  CgHgCOOH 

per  Solid 

l 

100  gms.  sat.‘ 

sol.  Phase 

t 

100  gms.  sat. 

s  Ol .  Phase 

24.6 

0.334 

c  h5cooh 

98.6 

7.  190 

2  liquid 

layers 

25.15 

0.3394 

(1)  " 

109.4 

11.19 

II 

II 

42.4 

O.628 

II 

116 .1 

20.6l 

II 

II 

57.8 

1.093 

II 

117.2crit.pt.  32.34 

Homogeneous  mixture 

74.1 

2.067 

II 

116.3 

46.37 

2  liquid 

layers 

83. 1 

3.130 

II 

109.7 

61.36 

II 

II 

88.3 

3.966 

II 

101 . 1 

69.OI 

II 

II 

93.2 

5.599 

II 

95.5 

75-68 

CflH,COOH 

89.7 

5.599 

2  liquid 

layers  101.4 

87.72 

e  6,. 

94.6 

4.57 

Inv.  pt. 

73.5*  Acidi22. 7 

100.00 

II 

95.3 

6.471 

CeH6C00H 

(1) 

Gms.  per  100  cc.  sat. 

solution.  (Kilpatrick  and  Chase,  1931.) 

Solubility  of  Benzoic  Acid  in  Water  and  in  Ethyl  Alcohol. 

(Wright,  1927.) 


Solvent 


Water 

Aq.  50  Wt .  %  C_Hk0H 
100%  c2h5oh 

(1)  Fuhner,  1924, 


Gms •  C^H^COOH  per  ljpo  gms.  solvent  at: 

'  20u  ^ 

0.345  0.343(1)  O.42 

16.95  -  25. 2 

52,S  —  65.8 


Solubility 


of  Benzoic  Acid  in  Aqubous  Solutic 
Magnesium  Sulfate  at  250. 

(Randall  and  Falley.  1827.) 


OF 


"Ionic  Strength" 

•  MgS04  solution 

0.  0 

O.O2498 
O.O4910 
0. 1018 


GUI.  Hols.  CgHgCOOH 
Per  liter  sat.  sol. 

0.02793 

O.02828 

O.02837 

O.O2818 


"Ionic  Strength" 
of  aq .  MgSO^  solution 

O.2029 

O.4008 

0.7580 


Om.  Hols.  CgHgCOOH 
per  liter  sat.  sol. 

0.02796 

0.02723 

0.02578 
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Solubility  of  Benzoic  Acid  at  55°  in  Aqueous  Solutions  of 

(Kendall  and  Andrews,  1921.) 


ri\drochloric  Acid. 

Nitric 

Acid. 

Gm.  mols 

.  per  liter 

Gm.  mols.  per  liter 

Gm.  mols. 

per  liter 

Gm.  mols.  per  liter 

H  Cl. 

C6 II.  COOH. 

H  Cl. 

CjSHjCOOH. 

HNOj. 

C6  H,  COOH. 

HNO,. 

C,  H5  COOH. 

0.0 

O.O376 

3.3o8 

o.oi53 

O.O208 

O.0272 

I  .019 

O.O27I 

0.?.8‘28 

0.0254 

4.410 

0.0140 

O . 0807 

O . 0269 

I  .623 

0.0272 

0 .63o8 

0.0235 

5.238 

o.oi3o 

0. i 35 i 

0.0268 

2.430 

0.0275 

1 . 180 

0 . 02 1  I 

7.I72 

0.01 13 

0 . 202 1 

0.0268 

3.880 

O.O277 

1.848 

o.oi85 

9.522 

0.0109 

o.55i4 

O.0270 

4.784 

0.0284 

One  liter  of  aqueous  solution  simultaneously  saturated  with  benzoic  and 
salicylic  acids  at  i8°  contains  0.0235  gm.  mols.  C8H6COOH  and  0.0116  gm. 
mols.  C6H4.0H.C00H.I.2.  (von  Euler  and  Lowenhamm,  1916.) 

SOLUBILITY  OF  BbNZOIC  ACID  IN  AQUEOUS  SOLUTIONS  OF  ACIDS  AT  25°. 

(Drucker,  1929.) 

Results  for  aqueous  solutions  of: 


Hydrochloric  acid 

Nitric  acid 

Sulfuric  acid 

Picric  acid 

Gm.  Equlv, 

.  per  liter 

Om.  Equlv.  per  liter 

Gm.  Equlv. 

per  liter 

\  _ a 

Gm.  Equlv.  jjer  liter 

CgH5C00H  ' 

r  hno^  CgHgCooH ' 

'  h2so4 

CgHgCOOH  ' 

'CgH2OH(N°2)3  CgHgCOOH 

0.000 

0.00608 

0.02460 

0.04773 

0.02805 

0.02709 

0.02586 

0.02536 

0.00636  0.02709 
0.02568  0.02635 
0.05174  0.02631 
0.08762  0.02625 

0.00616 

0.02159 

0.03815 

0.1067 

0.02755 

O.O2689 

0.02579 

0.02558 

0.00417  0.02675 
0.00905  0.02679 
0.0l601  0.02819 
0.04336  0.03174 

Solubility  oy  Bbnzoic  Acid  in  Aquboos  Solutions  or  Sulpubic  Acid  at  25°. 

(Hammett  and  Chatman.  1934.) 


Wt.  % 
H2S04  In 
Aq.  Solvent 

0.0 
11.28 
19-79 

28.51 
35.82 
39.24 
41.90 
44-  54 


Gm.  Mol .  CeH5C00H 
per  1000  gms. 

Aq.  Solvent 

0.027601=  3.36  gm. 

0.0l6l0 
0.01034 
0.00708 
0.00581 
0.00530 
0.00505 
0.00496 


Wt.  % 

H2S04  ln 
Aq.  Solvent 

46.74 
48.72 
50.55 
52.76 

58.  15 
60.83 
64.30 
67.38 


Wt.  % 


Gm.  Mol.  CgHgCOOH 
per  1000  gms. 

Aq.  Solvent  Aq.  Solvent 


HoS04  in 


0.00517 
0.00499 
0.00500 
0.00501 
0.00541 
0. 00610 
0.00681 
O.OO848 


70.37 

72.46 

74.59 

79.28 

81.75 

83.61 

85-13 

85.91 


Gm.  Mol •  CgHgCOOH 
per  1000  gms. 
Aq.  solvent 

0.01052 

0.01371 

0.01804 

0.0593 

0.0937 

0. 1020  ( 1) 
0.125411* 
0.1356(1* 


(ll  At  a  concentration  of  sulfur  ompound  with  sulfuric  having  a 
phase  changes  fro®  benzoic  acid  to  a  compound  wi 

molecular  ratio  of  1:1  or  higher- 


ular  ratio  or  1:1  01  .ng  — ,23o 

Acid  in  Aqueous  Solutions  of  Salts  at 
ttbility  of  Benzoic  acili  ii  ,  v. 

bOLUBILI  (Larsson,  1926.)  Gm«.  mols.  C.H.COOB. 

Gms.  mols.  C6HsC00H.  s>u  golutior  Per  ll,er’ 

T.osTo  0.0.5  n  Sodium  Fumarale.. 

“IS  °:oa5n  Sodium  (I)  Malale  . 

Volt  o'.oah  n  Sodium  (d)  Tartrate 

o.o5  >»  » 


Salt  Solution. 

o.oi6o5  n  Sodium  Oxalate. 

o.o32i  »  » 

0.0642  »  »  _  w.  * 

o.o25  n  Sodium  ^ucctnaie 

o . o5  »  M  n 


o.o45 1 
o.o55 7 
o.o5t5 
0.0679 

o  o4«7 

o .o5o7 
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Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of: 

(Hoffman  and  Langbeck.) 


Potassium  Chloride  at  250.  Potassium  Nitrate  at  250. 


Nor¬ 
mality 
of  Aq. 
KC1. 

Gms. 

KC1. 

Dissolved  Q,HsCOOH. 

Nor¬ 

mality 

Gms. 

KNO3 

per 

Later. 

Mol.  Cone.  Wt. 

per  cent. 

of  Aq. 
KNO3 

per 

Liter. 

0-02 

1.49 

5.0254-IO-4 

o-339 

0.02 

2.02 

O.05 

3-73 

4.9801  “ 

o-333 

O.05 

5.06 

0.20 

14.92 

4-7639  “ 

0.322 

0-20 

20 .24 

O.5O 

37-30 

43632  “ 

0.295 

O.5O 

50-59 

I  .OO 

101 . 19 

Dissolved  QHsCOOH. 
Mol.  Cone.  Wt.  per  cent. 
5.0326— IO~4  0.340 
5.0421  “  O.34I 

5.0297  “  0.340 

4.9400  “  O.334 

4.7646  “  O.322 


Solubility  of  Benzoij  Acid  in  Aqueous  Solutions  op: 

(Hoffmann  and  Langbeck.) 


Sodium  Chloride. 


Nor- 

Gms. 

Gms.  C«H4COOH 

mality 

NaCl 

per  100 

Gms.  Sol. 

of  Aq. 
NaCl. 

per 

Liter. 

at  250. 

at  450. 

OOO 

0.00 

0-340 

O.667 

0-02 

1. 17 

o-339 

O.663 

0.05 

2-93 

o-335 

O.654 

0.20. 

11.70 

0-336 

O.617 

O.50 

29.25 

0  •  282 

O.546 

X  .00 

58  50 

•  •  • 

0-449 

Sodium  Nitrate. 


Nor¬ 

mality 

Gms. 

NaNO, 

Gms.  C»H4COOH 
per  100  Gms.  Sol. 

of  Aq. 
NaNOf. 

J** 

Liter. 

at  25°. 

at  45°; 

O  02 

I  70 

O.340 

0666 

O.05 

8.51 

o-339 

0.663 

0-20 

17  02 

O  333 

0.647 

O.50 

42.54 

0.319 

0.613 

I  -OO 

85.09 

0.294 

.  .  . 

Solubility  of  Bbnzoic  Acid  in  Aqueous  Solutions  of  Salts. 

(Hera  and  Hlebenthal,  1828.) 


Results  for  aqueous  solutions  of: 


Potassium  Chloride  Potassium  Bromide 


Sodium  Chloride  Magnesium  Chloride 


Om.  Equlv.  per  liter 
- - - - 


KCl 

CgHgCOOH 

0.11 

o.oa8(= 

0.22 

0.028 

O.48 

0.025 

O.79 

0.023 

1-57 

0.017 

2.13 

0.013 

4-  12* 

0.008 

Gm.  Equlv. 

^>er  liter 

Gm.  Equlv. 

per  liter 

'  '  KBr 

CgHgCOCH 

r  NaCl 

CgHgCOOH 

3- 4gm J  0.00 

0.028 

0.20 

0.027 

0 

ot 

• 

0 

0.028 

0.35 

0.026 

0.35 

0.027 

O.98 

0.019 

0.66 

0.025 

I.96 

0.011 

1.18 

0.022 

3. 03 

0.009 

2.09 

0.0l8 

3-8o 

0.006 

4.68* 

0.009 

5.44* 

0.003 

Solutions  saturated  with  respect  to  both  compounds. 


Solubility  of  Benzoic  Acid  in  Aqubous 
Solutions  of  Sodium  Bbnzoate  at  0.20. 
(Larsaon,  1931.) 


Gm.  Equlv.  per  liter 
'  MBClg  ^HgCOOH  ' 

0.19  0.027 

0.39  0.025 

0.71  0.022 

1-38  0.0l8 

2.41^  0.012 

4.45*  0.05 


Om.  Mol.  CgHgCOONa 
Per  liter  aq .  solvent 

0.010 

0.250 

O.50 

1.00 


Om.  Mol.  CgHgCOOH 
per  liter  sat.  solution 

0.01257 

O.OI297 

O.OI416 

O.O1744 
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Solubility  op  Bbnzoic  Acid  in  Aqubous  Solutions  of 
Potassium  Chloridb  and  of  Sodium  Chloridb  with  and 
Without  thb  Prbsbncb  of  Sodium  Bbnzoatb  at  i8°. 

(Larsson,  1030. ) 


Composition  of  Aqueous 

Om.  Mols. 

Composition  of  Aqueous 

Gm.  Mols. 

Solvent  In  gm.  mols. 

CflH5COOH  per 

Solvent  In  gm.  mols. 

CgHgCOOH  per 

per  liter 

liter  sat.  sol. 

per  liter 

liter  sat.  sol. 

0.5  NaCl 

O.O1862 

2.00  NaCl 

+  0.20  c6he 

COONa  0.01124 

1.0  " 

0.01551 

2.00  " 

+  0.30 

II 

0.01220 

2.0  " 

0.01040 

2.00  " 

+  0.40 

II 

0.01320 

3.0  " 

0.00700 

2.50  " 

+  0.0103 

II 

O.OI963 

0.1  KC1 

0.02204 

0.500  " 

+  0.0103 

II 

0.01782 

0.25  " 

0.02112 

1.00  " 

+  0.0103 

II 

0.01453 

0.50  " 

0.01953 

2.00  " 

+  0.0103 

II 

0.00974 

1.00  " 

O.O1684 

3.00  " 

+  0.0103 

II 

O.OO655 

2.00  " 

0.01282 

0.20  KC1 

+  0.0103 

II 

0.02099 

l.ooNaCl 

+  0.01 

C-fLCOONa  0.01450 

0.25  " 

+  0.0103 

II 

0.02009 

1.00  " 

+  0.10 

0.015l6 

0.500  " 

+  0.0103 

II 

0.01859 

1.00  " 

+  0.20 

II 

0.0l6l2 

0.500  " 

+  0.103 

II 

0.019l6 

1.00  - 

+  0.40 

It 

0.01837 

1.00  " 

+  0.0103 

II 

0.01594 

2.00  " 

+  0.01 

II 

0.00975 

2.00  " 

+  0.0103 

It 

0.01179 

2.00  " 

+  0.10 

It 

0.01039 

3.00  " 

+  0.0103 

It 

0.00873 

Solubility  of  Bbnzoic  Acid  in  Aqubous  Solutions  of 
Sodium  Bbnzoatb  Containing  Incbbasing  Amounts  of  Various  Salts  at  18 

(Larsson,  1031a.) 


The  concentration  of  the  sodium  benzoate  was  0.0103  gm-  mols. 
except  in  the  two  cases  marked  with  an  *  where  it  was  0.10  gm. 

liter. 


per  liter 
mol.  per 


Om.  Mol. 
salt  per  liter 


On .  Mole • 
CgHgCOOH  per 


aq.  solvent  liter  sat.  sc 

0.250 

LiCl 

0.01921 

0.500 

II 

0.01744 

1.00 

II 

0.01412 

1.00 

II  • 

0.01461 

0.50 

RbCl 

0.0195 

1.00 

II 

0.0167 

0.50 

CsCl 

0.0221 

1.00 

IIs 

0.0222 

0.20 

KBr 

0.02192 

0.50 

II 

0.02041 

1.00 

II 

0.01832 

0.20 

KI 

0.0216 

0.50 

II 

0.0206 

1.00 

II 

0.0202 

0.267*  iMgClJ 

0.02006 

0.534 

II 

0.01762 

1.068 

II 

0.01444 

2. 14 

It 

0.00978 

0. io6i (CaClp) 

0.02072 

0.220 

II 

0.02011 

0. 300 

II 

0.01910 

0.612 

II 

0.01,716 

0.844 

II 

0.01592 

Om.  MOl. . 
salt  per  liter 
aq.  solvent 


On.  Mols. 
CflHgCOOH  per 
iter  sat.  sol. 


Om.  Mol. 
salt  per  liter 
aq.  solvent 


Om.  Mols. 
C6H6C00H  Per 
liter  sat.  sol. 


0. looi (SrClp) 

0.200 

II 

0.400 

II 

2.00 

It 

0. 25oi  (BaClj, ) 

0.500 

VI 

1.00 

II 

2.00 

II 

3*00 

II 

0.208 

LiNO, 

0.417 

0.833 

II 

0.833 

II  • 

0. 250 

NaNOg 

0.50 

II 

1.00 

II 

2.00 

II 

3.00 

II 

0.25 

KNOg 

0.50 

II 

1.00 

II 

2.00 

Jl 

3.00 

II 

0.02072 

0.02004 

O.O1869 

0.01088 

O.OI963 

0.01821 

0.01553 

0.01144 

0.00813 

0.02076 

0.02017 

O.O1886 

0.01957 

0.02083 

0.02017 

O.O1838 

0.01504 

0.01188 

0.02119 

0.02085 

0.02002 

0.01791 

O.O1656 


325i ICatNCL ) 2 ) 


5oi(Sr(N03)2) 


ioi ( Ba( N03 ) 2 ) 


lo  NaCl04 


t5  CHClgCOONa 


;5  CCl^OOONa 


0  C„H,0S02Na 

0  " 

0 

0  C10H7OS02Na 


0.02073 

0.01999 

0.01824 

0.02066 

0.01968 

0.01767 

0.02134 

0.02040 

0.02200 

0.02l66 

0.02070 

0.01956 

0.0228 

0.02258 

0.02324 

0.02191 

0.02247 

0.02228 

0.02320 

0.02496 

0.02873 

0.02562 

0.0311 
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Solubility  of  Bbnzoic  Acid  in  Aqueous  Solutions  of  Sodium  Bbnzoatb 
Containing  Increasing  Amounts  of  Sodium  and  of  Potassium  Chloridb. 

(Larsson,  1931.) 

The  concentration  of  the  aqueous  sodium  benzoate  was  o.oi  gm.  mol.  per 
liter  in  all  cases. 


On.  Mols 

.  Salt 

an.  Mol .  CgHgCOOH 

Gb.  Mols.  Salt 

OB.  Mol.  CgHgCOOH 

t° 

per  liter  aq. 

per  liter  sat. 

t0 

per  liter  aq. 

per  liter  sat. 

solvent 

solution 

solvent 

solution 

0.2 

0.0  NaCl 

0.01257 

0.2 

0.0 

KCI 

0.01257 

11 

0.25 

II 

O.OII34 

11 

0.25 

II 

0.01202 

11 

0.50 

It 

0.01006 

11 

0.50 

II 

O.OIO98 

11 

l.bo 

It 

0.00838 

11 

1.00 

II 

0.00954 

11 

2.00 

II 

0.00574 

11 

2.00 

II 

0.00694 

it 

3.00 

II 

O.OO368 

11 

3.00 

II 

O.OO524 

25.0 

0.00 

II 

0.027l8 

25.0 

0.0 

II 

0.02718 

II 

0.50 

II 

0.0220 

11 

0.5 

II 

0.02280 

II 

1.00 

II 

0.0l800 

11 

1.0 

II 

0.01978 

II  * 

• 

0 

0 

II 

0.01215 

11 

2.0 

II 

0.01455 

Solubility  of  Bbnzoic  Acid  in  Aqubous  Salt  Solutions  at  350. 

(Goellen  and  Qsol,  1937.) 


Ob.  Mol. 
salt  per 
liter  aq 
solvent 


Gb.  Mol. 
CgHgCOOH 
per  liter 
sat.  sol. 


Ob.  Mol. 
salt  per 
liter  aq 
solvent 


Gb.  Mol . 

c6h5cooh 

per  liter 
sat.  sol. 


Ob.  Mol. 
salt  per 
liter  aq 
solvent 


ffln.  Mol. 
CgHgCOCH 
per  liter 
sat.  sol. 


0.0  (  = 

HO  alone) 

0.03873 

1.0 

NaBr 

O.H39 

LiCl 

0.03578 

1.5 

II 

0.2068 

II 

0.03426 

2.0 

II 

0. 3022 

It 

0.03278 

0.1 

KCI 

O.4O16 

II 

0.03151 

0.2 

II 

O.504O 

II 

0.03042 

0.3 

II 

1.025 

II 

0.02460 

0.4 

II 

1*5217 

II 

0.01996 

0.5 

II 

2.0057 

II 

0.01635 

1.0 

II 

0.1 

NaCl 

0.03595 

1.5 

II 

0.2 

II 

0.03435 

2.0 

II 

0.3 

II 

0.03324 

0. 1 

KBr 

O.4 

II 

0.03179 

0.2 

II 

0.5 

0.03057 

0.3 

II 

1.0 

0.02494 

0.4 

II 

1.5 

II 

0.02020 

0.5 

II 

2.0 

II 

0.01644 

1.0 

II 

0.  1 

NaBr 

0.03594 

1*5 

II 

0.2 

II 

0.03494 

2.0 

II 

0.3 

O  It 

II 

II 

0.03351 

0. 1044  NaBr 

A  f 

II 

0*03245 

0.2051  " 

u.  5 

0.03115 

0.3060  " 

0.02661  0.4002  NaBr  0.03477 
0.02278  0.5022  "  0.03393 
0.01927  1.0030  "  0.03079 
0.03672  1.5020  "  0.02791 
0.03527  2.0030  "  0.02492 


0.03450 

0. 1 

0.03281 

0.2 

0.03173 

0.3 

0.02687 

0.4 

0.02313 

0.5 

0.01979 

1.0 

0.03663 

i*5 

0.03560 

2.0 

0.03468 

0.05 

0.03381 

0. 1 

0.03288 

0.15 

0.02906 

0.2 

0.02576 

0.25 

0.02271 

0.5 

0.03686 

o.75 

0.03604 

0.03536 

1.00 

KI  0.03711 
0.03674 
0.03624 
0.03596 
0.03527 
0.03335 
0.03139 
0.02922 
BaCl2  0.03645 
0.03489 
0.03362 
0.03241 
0*03133 
0.02640 
0.02231 
0.01896 
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Solubility  of  Bbnzoic  Acid  in  Aqueous  Salt  Solutions. 

(Bhagwat  and  Dhar,  1929.) 


Gm.  Mol. 

Gm.  Mol. 

t° 

(Equlv?)  salt 

CgHgCOOH 

per  liter 

per  liter 

17 

0.0 

0.0220 

II 

0.2536  NaH2P02 

0.0270 

II 

0.4227 

0.0300 

II 

0.5918 

0.0320 

II 

0.8454 

0.0350 

II 

0.4515  NaH2F03 

0. 1710 

II 

0.7224 

0.2490 

II 

0.9030 

0.2930 

II 

1.8060 

O.4860 

II 

0.03117  Na3V04 

0.02350 

II 

0.06235  " 

0.02450 

II 

0.09345  " 

0.02600 

II 

0.1247 

0.02825 

18 

0.0 

0.0226 

II 

II 

0.1  Na^B407 

0*2 

0. 18 
O.38 

II 

_  _  it 

0.3 

0.54 

II 

0.4  " 

0.71 

II 

0.0025  K2H2Sb207 

0.0230 

II 

0.0050 

0.0234 

II 

0.0075 

0.0237 

II 

0.010 

0.0240 

II 

0.001375  K2Ti03 

0.0230 

II 

0.00275 

0.0232 

II 

0.004125 

0.0234 

II 

0.000550  " 

0.0240 

Gm. 

MOl  n 

Gm.  Mol. 

t° 

(Equlv?)  salt 

CgHgCOOH 

per 

liter 

per  liter 

25 

0.00 

0.03147 

11 

0.02678 

KF 

O.O4076 

II 

0.04017 

II 

0.04231 

30 

0.000 

0.03204 

II 

0.4764 

KF 

0.07442 

II 

0.7146 

II 

O.O9680 

II 

0.9528 

II 

0. 1168 

II 

1.191 

II 

O.I361 

II 

0.06531 

KgCr^O? 

O.06295 

II 

0.0742 

71 

0.06812 

II 

0.09457 

11 

0.0774 

II 

0.1017 

11 

0.08152 

II 

0.1076 

11 

O.084I 

II 

0.1155 

it 

0.08514 

II 

0.1704 

11 

0.1145 

II 

0.02386  K2Moo4 

0.04805 

II 

0.03284 

11 

0.05365 

II 

0.03978 

It 

0.05766 

II 

0.06568 

11 

0.06967 

II 

0.07729 

ll 

0.08038 

II 

0.0253 

KpWO. 

ft  * 

k 

0.04738 

II 

0.06072, 

0.06046 

II 

0.08014 

II 

0.06646 

II 

0.09050 

II 

0.06935 

It 

0.09980 

II 

0.07207 

II 

0. 1012 

II 

0.07287 

SOLUBLLITY  OF  BENZOIC  ACID  IN  AQUBOUS  SALT  SOLUTIONS  AT  30  • 
(DoosaJ  and  Bhagwat,  1933;  Bhagwat  and  DoosaJ,  1933.) 


In  aqueous  solutions  of: 


Sodii 

Oms . 
/HCOONa 

0.0 
4*054 
6.086 
12. 172 
24.477 
28.636 
42.954 
84.O18 
112.024 
168.036 


in  Formate 

per  liter 
"c6H6C0dfP 

4*033 

6.399 

6.964 

8.404 

9.838 

10.920 

12.297 

16.348 

17.885 

20.325 


Sodium 

One.  P 
'CHjCOONa 

2.232 

4.464 

8.928 

14.510 

23.76l 

33.66l 

58.036 

IOO.982 

134.643 

201.964 


Acetate 
er  liter 

^CgHgCOOH' 

5.75 

7.48 

10.00 

12.33 

16.17 
19.56 
25.92 
33-6i 

38.64 

48. 17 


Sodium  Citrate  Sodium  Salicylate 

Oms.  per  liter  oms.  per^llter  ^ 

'C^0H(C06n£?3  CgHgCOOH'  /C^OHCOONa  CgHgCOOH 


0.0 

4.033 

5076 

7.509 

7.927 

8.794 

15.134 

12.41 

27.746 

17.29 

33.295 

19*21 

55.492 

25.02 

83.238 

30.20 

IIO.984 

34.08 

ll6.475 

39.38 

9.422 

4. 174 

13.909 

4-252 

26.553 

5.029 

46.681 

5.759 

58.417 

6.634 

73*021 

7.213 

97. 36l 

10.17 

I46.O42 

13.73 

194.722 

22.03 

292.084 

33.72 
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SOLUBILITY  OF  BBNZOIC  ACID  IN  AQUBOUS  SOLUTIONS  OP  SODIUM  BENZOATE!?) 

Containing  Increasing  Amounts  of  Sbvbral  Salts  at  25  • 

(Osol  and  Kilpatrick,  1933.) 


The  concentration  of  the  aqueous  sodium  salt  (Benzoate  ?)  solution)  was 
0.01  gm.  mol.  per  ’liter  in  all  cases. 


On.  Mol.  Salt. 

d.  of 

On.  Mol.  CgHgi 

per  liter 

sat. 

per  liter 

aq.  solvent 

sol . 

sat .  sol. 

0.2  CsCl 

1.024 

0.0256 

0.5 

1.062 

0.0242 

1.0 

1.124 

0.0223 

Om.  Mol.  Salt 

d .  of  Om. 

Mol.  CgHgi 

per  liter 

sat. 

per  liter 

aq.  solvent 

sol. 

sat.  sol. 

0.2 

p  CgH  CHgOSC^N 

a  1.014 

0.0305 

0.5 

l» 

1.035 

0.0378 

1.0 

II 

1.066 

0.0620 

0.  1 

0.2 

C10H7OS02Na 

1.005 

1.013 

0.0313 

0.0385 

Solubility  of  Bbnzoic  Acid  in  Aqueous  Solutions 
of  Sodium  Bbnzoatb  at  250. 

(Kolthof f  and  Bosch,  1932.) 


On.  mol8.  CgHgCOONa  per 
liter  aq.  solvent 

o.oo(~  HP0  alone) 

0.01 

0.02 

0.03 

0.05 


On.  Mo  Is.  CgHgCOOH  per 
liter  sat.  sol. 

0.02775 

0.02670 

O.O2672 

0.02682 

0.02704 


On.  Mols.  CgHgCOONa 
per  liter  aq.  solvent 

0.1 

0.25 

0.5 

0.75 

1.00 


Om.  Mols.  CgHgCOOH  per 
liter  sat.  sol. 

0.02757 

0.02934 

0.03398 

0.03933 

0.04623 


Solubility  of  Bbnzoic  Acid  in  Aqueous  0.01  Normal  Sodium 
Bbnzoatb  Solutions  Containing  Increasing  Amounts  of  Various  Salts  at  25°. 

(Kolthoff  and  Bosch,  1932.) 


Normality  Normality 

of  added  of  dissolved 
salt  CgHgCOOH 


Normality 
of  added 
salt 


Normality 
of  dissolved 
CgHgCOOH 


Normality 
of  added 
salt 


Normality  of 
of  dissolved 
CgHgCOOH 


0.0 

0.02676 

0.05 

KNO, 

O.09 

KC1 

0.02588 

0.09 

.1  3 

O.25 

II 

0.02456 

0.25 

II 

O.50 

II 

0.02266 

0.50 

II 

1.00 

If 

0.01938 

1.00 

It 

O.09 

NaCl 

0.02^68 

0.05 

NaNO, 

O.25 

II 

0.02408 

0.09 

11  3 

O.50 

II 

0.02170 

0.25 

II 

O.09 

LiCl 

0.02558 

0.50 

li 

0.25 

II 

0.02395 

0.05 

UNO, 

O.50 

II 

0.02160 

0.09 

11  3 

O.09 

KBr 

0.02608 

0.25 

II 

O.25 

II 

0.02562 

0.50 

II 

O.50 

II 

0.02364 

0.09 

NaCIO 

O.09 

KI 

0.02642 

0.25 

II 

0,50 

II 

0.02528 

0.50 

II 

O.06 

K,SO. 

0.02620 

0.06 

BaClP 

o-333  " 

0.02412 

0.50 

2 

0.02658 

0.061  CaCl2 

0.02608 

0.02640 

0.  339 

0.02348 

0.02610 

0.061  SrCl2 

0.02604 

0.02558 

0.339 

0.02346 

0.02432 

0.06  Ba(NO,) 

0.02650 

0.02648 

0.168 

0.02608 

0.02634 

0.333 

0.02564 

0.02658 

o.o6o8Ca( NO, ) P 

0.02646 

0.02452 

0.169  " 

0 . 02624 

0,02642 

0.338  ", 

0.02582 

0.02618 

0.08  Sr ( NO, ) „ 

0.02640 

0.02552 

0.223  " 

0.02580 

0.02470 

0.445  " 

0.02506 

0.02630 

o.o597Mg(N0, ) 

0.02646 

0.02590 

0.166 

0.02594 

0.02550 

0-333  " 

0.02534 

0.02614 

0. 

0.02376 
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Solubility  of  Benzoic  Acid  in  Aqueous  Salt  Solutions  at  i8°. 

(Larsson,  1927.) 


Gm.  Mols. 

Gm.  Mols. 

Gm.  Mols. 

Salt 

CgHgCOOH 

Salt 

per  liter 

per  liter 

per  liter 

0.0 1=  HgO) 

0.02257 

0.50 

HCOONa 

0.5  NaCl 

O.O188 

1.00 

II 

O 

• 

H 

0.0158 

0.05 

CH3C00Na 

0.025  HCOONa 

0.0310 

0.10 

°  II 

0.05 

0.0377 

0.20 

II 

0.10 

0.0451 

0.25 

II 

0.25 

0.0602 

0.50 

II 

1.00 

II 

Solubility  of  Benzoic  Acid  in  Aqueous 

'  (Larsson, 


Normality  or 
aq.  CI^COONa 


Gm.  Mols. 

Gm.  Mols. 

Gm. 

Mols. 

CgHgCOOH 

Salt 

ceHs 

COOH 

per  liter 

per  liter 

per 

liter 

0.0768 

0.0546  CHgCICOONa 

.  0.0283 

0.0981 

0.1092 

0.0310 

0.0560 

0.2730 

0.0368 

0.0782 

0.546 

O.O428 

0.1121 

1.092  " 

0.0507 

0. 1261 

0.50  CflHsCOONa 

0.0268 

0.1808 

1.00 

0.0351 

0.2614 

Sodium  Acetate  Solutions  at  25 °. 

1927. ) 

Gm.  Mols.  CgH5C00H 
per  liter 


0.00  (=  HgO) 

0.0493 

0.0985 


0.0278 

0.0605 

0.0846 


Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Sodiu 
Acetate,  Formate,  Butyrate,  and  Salicylate. 

(Noyes  and  Chapin  — Z.  physik.  Chem.  27.  443,  ’98;  Philip  — J.  Ch.  Soc.  87.  99a.  oS.) 


Grams 
Sodium 
Salt  per 
Liter. 

O 

1 

2 

3 

4 
6 
8 


CHsCOONa- 
At  25°.  At  26-4  • 

3-4i 
465 

5-7° 

6.70 

7.60  7-85  5  60 


3  53 

3  53 

3  53 

4-35 

4-5° 

3.62 

4-85 

5-40 

3- 7o 

5  -3° 

6.15 

3  80 

5-7° 

6.90 

3  -87 

•  •  • 

8.40 

4.00 

•  •  • 

•  •  • 

4.10 

Grams  C^COOH  per  Liter  of  Solution  in: 


3 

4 

5 

6 


53 

75 

35 

QO 


HCOONa. 


At  250. 

3-4i 


•25 

■75 

.20 


At  26.4° 


CaH7COONa.  QdbOH.COONa. 
At  26.4°.  At  26.4°. 


CHLORACfc-iAic.,  (philip  a„d  Garner,  1909.) 


In  Aq.  CH2ClCOONa. 

Gms.  per  Liter  Solution. 
CHiciCOONa^  CsHiCOOH. 

O 

i-375 

3.426 
6.839 
13.710 


3- 38 
3.684 

4.026 

4- 417 
4.929 


In  Aq.  (CH2COONa)2. 

Gms.  per  Liter  Solution. 

(CILCOONaJt.  UHsLUun. 

o  3  -38 

1.182  4-o87 

2.932  S112 

5.848  6.564 

11 .730  9°°5 


In  Aq.  HCOOK. 

Gms.  per  Liter  Solution. 


HCOOK" 

O 

I  025 

2.563 

5-!24 


C.HsCOOH. 

3  -38 
4.087 

4- 734 

5- 503 


13 -710  4-929  r  ,  soiubility  of  benzoic  acid  in  aqueous 

solu“°^iim  amme'tnd^Hum  formate  which  agree  closely  w,th  those 
quoted  in  the  second  table  above. 
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Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of 
Sodium  Benzoate  and  of  Potassium  Bbnzoate  at  i8°. 

(Larsson,  1930*. ) 


OB.  M018.  3« It 
per  liter 

0.00  (=  Hg0) 

0.01032  CaH6C00Na 

0.1032 

0.2325 

0.465 

0.500 


On.  Hols .  CgHgCOOH 
per  liter 

0.02262 

O.O2185 

0.02266 

O.O2383 

O.O2638 

0.0268 


Ofl.  Mo Is •  salt 
per  liter 

0.698  CflHsCOONa 
0.930  " 

1.000 

0.0466  CLHgOOOK 

0.0932  " 

0.233 


Gm.  MOlS .  CgHgCOOH 
per  liter 

0.02946 

0.0341 

0.0351 

0.02243 

0.02280 

0.02433 


Results  for  the  solubility  of  benzoic  acid  in  saturated  aqueous  solutions 
of  sodium  benzene  sulfonate,  sodium  xylene  sulfonate  and  of  sodium  cymene 
sulfonate  at  various  temperatures  are  given  by  Hauslick,  1935. 

Results  for  equilibrium  in  the  ternary  system  Benzoic  Acid, Ortho  Phthalic 
acid  and  water  at  various  Temperatures  are  given  by  Ward  and  Cooper,  1930. 

Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Dioiane  at  250. 

(Herz  and  Lorentz,  1828.) 


Vol  percent  Dloxane 
(C4H0O2)  in  Aq.  solvent 

0.0 

10.0 

30.0 

50.0 

75.0 

100.0 


Gm.  EQUlv.  CgHgCOOH 
per  liter  sat.  sol. 

0.028 

0.07 

O.26 

1.77 

3«  14 

3.12 


Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Dextrose 

(Hoffman  and  Langbeck.)  ' 


Normality  of 
Aq.  Dextrose. 

O  02 

O.05 
0  204 
o-533 
1  068 


Dissolved  QH^COOH  at  25°. 


'per  Liter.4 

Mol.  Cone. 

Weight 
Per  Cent. 

3-6  7 

5  0322.10" 4 

o-34 

9  00 

.5  0403  “ 

o-34 

36  73 

5  0303  “ 

0-34 

96.15 

5  0321  “ 

0  34 

192  30 

5  0443  “ 

0.341 

Dissolved  CgHgCOOH  at  4s°. 

Weight 
Per  Cent. 

0674 

o  669 


Mol.  Cone. 

9  9088 . I0~ 4 
99328 
9  9323 

IOOIOI 

10.0369 


4  4 
44 
44 
44 


0.669 

0.674 

0676 


Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Urea  and  of  Thio  Urea 

(Hoffman  and  Langbeck.)  u  KiiA* 

Solution.  per^Liter  CgHtCOOH  Dissolved  at  25°. 

In  Aqueous  Urea  o.io  6.01  COfNH.)2 

5-4994  “  o 


-  0.10  6.01  COfNFn 

n  Aqueous  Thio  Urea  c.jo  ,5.23  cs^b/)’2  5.4994  -  0  _3 

SchrememIkeres,Syi89™  and/or  The '  system 'btnzoic'acVl  “h  Walier  'T  given  by 
Timmermanns,  1907.  ^  ^nzoic  acid,  phenol  and  water  by 
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i  oo  cc.  90%  ethyl  alcohol  dissolve  36. 1  gms.  C«H6COOH  at  1 5.5°.(Greenish  &  Smith,  ’03.) 

100  cc.  of  a  i.on  aqueous  solution  of  aniline  hydrochloride  dissolve  0.537  gm. 
CeHbCOOH  at  250.  (Sidgwkk,  1910.) 

Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Ethyl  Alcohol 

at  250. 

(Seidell,  1908,  1910.) 

Gms.  per  100  Gms.  Sat. 

Sol. 


wt.  % 
CiHiOH 

Sp.  Gr.  of 
Sat.  Sol. 

Gms.  per  100  Gms.  Sat. 
Sol. 

Wt.  % 
CiHiOH 

Sp.  Gr.  of 
Sat.  Sol. 

in  Solvent. 

C2H5OH. 

CsHsCOOH. 

in  Solvent. 

O 

I 

O 

C.367 

60 

0-943 

IO 

O.985 

9-94 

0.60 

70 

O.94O 

20 

O.97C 

19.66 

I  .70 

80 

0-934 

3° 

0-959 

28.83 

3-90 

90 

O.922 

40 

50 

0.951 

0.946 

36-36 

41.50 

9  .  IO 

17 

IOO 

O.908 

CjHiOH.  CoHUCOOH. 

45.72  23.80 


49-21 

52.8 

57-6 

63.1 


29.70 

34 

36 

36-9 


Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25' 

(Halford,  1933.) 


Wt.  Cj^HgOH 

In  aq.  solvent 

0.0 

18.8 

31-5 


CgHgCOOH 


Gnis . 

per  lOOcc  sat.  sol. 


0.335 

O.858 

7.382 


Wt.  %  CgHgOH 
In  aq.  solvent 

.56.2 

75.0 

93*8 


Gms .  CgHgCOOH 
per  lOOcc  sat.  sol. 


19.42 

29.97 

33-30 


zinger  and  Beier,  1934- 


Distribution  of  Benzoic  Acid  at  25"  Between  :  (Smith,  1921-1922.) 

Water  and  Benzene. 

Mllllmols.  CbH5COOM  per  ^iter 


Wate.  and  Chloroform. 
Mllllmols.  X6H,C00H  per  liter 


H..0  layer  (C,) 

0.2380 

O. 3 02 5 

0 . 396 

0.599 
0.675 
I  .  I  37 


c. 


c, 

'HjO  layer  (0,1. 

2 . 36 

0.8725 

2 . 42 

0.925 

2.66 

1 .  3oo 

3.07 

I  .72.5 

3  - 1 5 

2 . 80 

3.96 

4 .00 

C6Ho  layer  (0, 

i .  5a5 
1 .95 
3./j5 
5.5o 
1 1.90 
19.75 


c, 

V 

1 .75 

2. II 

2.57 

3.19 

4-25 

4.93 


Data  Showing  19*3- 

between  water  and  benzene  are. given  d> 


D,St.,but,on  op  Benzoic  Acid  «  Between 

Water  and  Ethyl  Ether. 

Mllllmols.  0,11,00011  per  liter 

|C2H5l,0  laytr  (C,). 


l!,0  layer  (C,). 

0.o3y5 
0.06  5 
0.095 
o. 1575 

0.270 

0.370 


0.9120 

1 . 625 
2.385 
4 . 8625 
8.  i3o 
18.75 


(Cj). 

(C,> 

24  •  3o 
25 . 00 
25.  i5 
3o.85 
3o .  1 5 
37.80 


(Smith,  1921-1922. 

Water  and  Xylene. 

Mllllmols.  0.11,  COO  H  per  liter 

CcH,(Cil,|,  layer  (C,). 
0.678 
0.819 
o .  865 
2.9° 

17-4 


II* 0  layer  (0,1. 


0.737 
0-794 
0.84-2 
1.568 

4.19 


c, 

c. 

0.92 
1  .o3 
i,.o3 
i.85 
4-’5 
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Distribution  of  Bbnzoic  Acid  at  250  Bbtwbbn: 

(Smith  and  White,  1929. 


Water  and  Chloroform 


Water  and  Toluene 


On.  Hols •  CoHr-COOH  per  liter 

_ _ 5_5vs _ , 

'  HgO  layer  CHClg  layer  ' 


On.  Mols.  CaHcCOOH  per  liter 

O  O  A  _ 

^  HgO  layer  CgHgCHg  layer* 


0.00376 

0.0354 

0.0057 

0.0336 

0.00409 

0.0414 

0.0072 

0.0504 

0.00449 

0.0475 

0.0096 

0.0825 

0.00495 

0.0559 

0.0120 

O.I284 

0.00627 

0.0845 

0.0135 

0.l620 

Distribution  of  Benzoic  Acid  Between  Water  and  Benzene: 


At  io°. 

(Hendrixon,  1897.) 
Gms.  C«H*COOH 
per  100  cc. 

At  20°. 

(Nernst,  1891.) 

Gms.  C«HsCOOH 
per  100  cc. 

At  250. 

(Farmer,  1903.) 

Gms.  CsILCOOH  per  100  cc. 

At  40 

(Hendrixon,  1897.) 
Gms.  C«HjCOOH  per 
100  cc. 

HiO. 

C«H« 

HjO. 

C«He. 

HiO  Layer. 

GH, 

HjO 

C«H« 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

O.0215 

O.0725 

0.0163 

0-0535 

0.2002  (0.1885*) 

3-335 

0.0238 

O.0714 

0.0412 

O.2363 

0.0244 

O.099 

0.2012  (0.1891*) 

3-3*9 

0 . 0404 

0.1637 

0.0562 

O.4422 

0.0452 

O.273 

0.2020  (0.I902*) 

3-319 

0.0837 

0-5740 

0 . 0890 

I . 0889 

0.0788 

0-737 

O.II55 

I .0269 

O.1215 

2.0272 

0. 1500 

2.42 

0. 1715 

2 . 1420 

O.1409 

2.7426 

O . 2890 

9.70 

• 

=  unionized. 

O.2313 

3-9167 

Distribution  of  Benzoic  Acid  Between  Benzene  and  Aqueous 
Potassium  Benzoate  Solutions  at  250. 

(Farmer,  1903.) 

G^r  Lit&r<Aa°K  Gms'  ^COOU  per  liter. 


Gms.  Mols. 
CeHsCOOK  per 
Liter  Aq.  Sol. 

O.OO93 

0.028 


Gm.  Mols.  QHtCOOH  per  Liter. 


Aq.  Layer.  C«H«  Layer. 

O.OI587  0.2776 

O.OI597  O.2768 

OO47  O.O1603  O.2762 

Distribution  of  Benzoic  Acid  Between: 
Watf  [  Chloroform.  (Hendrixon,  1897.)  Water  and  CC14. 


per  Liter  Aq. 
Sol. 

I -341 
4-035 
6.774 


Aq.  Layer. 

1-937 

1.950 

1.956 


C«H«  Layer. 

33-88 

33-79 

33-71 


At  10 

Gms.  GHsCOOH  per  100  cc. 


HiO  Layer. 

0.0208 
O.O269 
O.O327 
O.I057 


CH  tl3;Layer. 

O.O915 

O.I518 

0.2170 

2.O93O 


At  40°. 

Gms.  CtHaCOOH  per  100  cc. 


CHCl,  Layer. 

o . 0880 


(Seidell,  1910a.) 
At  250. 

Gms.  GHsCOOH  per  100  cc. 


HtO  Layer. 

0-134 

O.29I 


CCh  Layer. 
O.83O 
4-41 


HjO  Layer 

O.O258 

00432  O.2059 

O.0885  O.6961 

0  - 1 553  20435 

25°  is  given  olive  oil  and  water  at 
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Distribution  of  Benzoic  Acid  at  19°  Bet  >veen  :  (Schilow  and  Lepm,  1922.) 


Water 

Water 

and  Benzine. 

and  Benzene. 

Gms.  C 

6»5COOH 

Gms.  C,Hj 

(.0011 

per 

100  cc. 

per  100 

ec. 

11,0 

Benzine 

H,  0 

c,hs 

layer. 

layer. 

layer. 

layer. 

O. 0568 

0.0376 

O.O718 

o.538 

0. ioi5 

O.0996 

O. IO78 

1 . 1 46 

0. 1628 

0.254 

0. i56o 

2 . 285 

0.237 

o.568 

O . 2260 

4-84 

0 . 329 

0.998* 

0.329 

9-7°* 

Water 

Water 

and  Anisol. 

and  Amyl  Ether. 

Gms.  CsH,,COOH 

Gms.  CtH. 

iCOOH 

per 

100  cc. 

per  100 

cc. 

11,0 

C6HS  OCII, 

H,  0 

CsHu)s  0 

layer. 

layer. 

layer. 

layer. 

O . 0627 

O.942 

0.0634 

0.7*7 

O. 1020 

» I • 965 

O.H9  t 

1 .5o8 

O.I49J 

3 . 520 

0.179 

2 . 390 

o.233o 

7 . 600 

0.341 

5.17 

0.2870 

1 1 . i5* 

Water 

Water 

and  Toluene. 

and  Xylene. 

Gms.  CgH. 

COOH 

Gins.  C 

6Hs  COOH] 

per  100 

cc. 

per  100  cc. 

H,  0 

cThTchT 

H,0 

Ct  H,  (CH,), 

layer. 

layer. 

layer. 

layer. 

0 .q844 

o.658 

0. 1 1 35 

1.043 

O. 1285 

1.590 

0. 1720 

2 . 5oo 

0. i58o 

2.388- 

0.2230 

4 . 325 

0. 1810 

3.019 

0.2825 

6.170* 

O . 2090 

4  •  220 

0.2755 

6.970* 

Water 

w 

ater 

and  Ethyl 

1  Ether. 

;  and  Phenetol. 

Gms.  C61I 

s  COOH 

Gms.  ( 

;6  h5  cooh 

per,  100 

cc. 

per 

100  cc. 

11,0 

cC,II5l,0 

H,  0 

C»  Hs.0C,  Hs 

layer. 

layer. 

layer* 

layer. 

0.0765 

5.38 

o'.  1064 

1.77 

O  .  l58 

11.45 

O. 1733 

3 . 5 1 

O.  190 

i4*o5 

o.3i 10 

9.39* 

0 . 268 

21  ..20 

0.460 

35.4o* 

»  Solid  C6Hs 

COOH  present 

DISTRIBUTION  OF  BENZOIC  ACID  AT  25°  BETWEEN  WATER  AND  ISO  BUTYL  ALCOHOL 
(de  Kolossowsky  and  Bekturo*.  1934;  de  Kolosowsky,  Kullkw  and  Bekturow.  1935.) 


Cm.  Mols.  C6H5C0OT  per  liter 
r  HgO  layer(l)  Alcphol  layer(2)x' 


0.00871  O.O1989  O.438 
0.00919  0.02250  O.408 
0.0121  0.0351  0.345 
0.0142  O.O446  O.318 
0.0149  0.0525  0.284 


Om.  Mols .  CftHsCOOH  per  liter 
'HgO  layer{l)  Alcohol  layer (2 5N 


0.0l8l 

0.0763 

0.237 

0.0217 

0.1235 

0. 170 

0.0225 

0. 1505 

0. 150 

0.0272 

0.1929 

0.141 

Distribution  of 
Between  Aqubous 


Benzoic  Acid  Between  Water  and  Benzene  and^ 
3.0  Normal  Salt  Solutions  and  Benzene  at  25  • 

(Herz  and  stanner,  1927.) 


Aq.  3. On 
Solution  of: 


Om.  Mols .  CftHfCOOH  per  liter  ^ 
'aq.  layer  CgHg layer 


H„0  alone 

C  II 
It 
It 

KBr 

II 

If 

KC1 

II 

II 

KI 

Jl 

II 

LiCl 

II 


0.0078 

0.0147 

0.0186 

0.0268 

0.0054 

0.0075 

0.0081 

0.0043 

0.0055 

0.0068 

0.0075 

0.0093 

0.0105 

0.0040 

0.0078 


0.0784 

0.2265 

0.3696 

0.7059 

0.1075 

0 . 2269 

0.3313 

0. 1132 

0.2247 

0.3378 

0.1146 

O. 1724 

0.2709 

0.1129 

0.5617 


Aq  •  3  • 

solution  of-: 


oin.  Mols.  CflHpCOOH  per  liter 
^AqTlayer  '  CgH6  layer 


NaBr 

II 

II 

NaCl 

II 

II 

Nal 

II 

II 

BaClg 

II 

II 

SrCl2 

II 

II 


0.0045 

0.0058 

0.0073 

0.0034 

0.0056 

0.0074 

0.0067 

0.0082 

0.0097 

0.0045 

0.0057 

0.0069 

0.0041 

0.0055 

0.0062 


0.1112 
0. 2202 
0.3328 

0. 1128 
0.3463 
0.5863 
0. 1111 
0.1731 
0.2276 
0.1119 
0.22l6 
0.3358 
0. 1112 
0.2236 
0.3363 
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DISTRIBUTION  OF  BBNZOIC  ACID  BETWEEN  WATBR  AND  PETROLEUM  ETHER. 

(Grossf  leld  and  Mlermelster,  1931.) 


cc  0.002  normal  NaOH  required  for  CeH5C00H  per  25  cc  of:^ 
^HgO  layer (T)  ^  Pet.  Ether  layer  (Zp 


45*0 

87.1 

110.1 

142.0 


18.9 

2.  38 

67.7 

1.29 

109  •  8 

1 .00 

174-5 

0.81 

Solubility  of  Benzoic  Acid  in  9°%  Alcohol,  in  Ether  and  in  Chloroform. 

.(Bourgoin.) 


• 

Gms.  CsHgCOOH  per 

100  Grams. 

Solvent. 

t°. 

Solvent. 

Solution. 

90%  Alcohol 

15 

41  62 

29  39 

Ether 

15 

31  35 

23.86 

Chloroform 

25 

14.3° 

12  .50 

Solubility  of  Benzoic 

Acid  in 

Several  Alcohols. 

(Timofeiew,  1894.) 

Alcohol. 

t°. 

Gms.  C«HsCOOH  per  100  Gms. 
Sat.  Sol.  Solvent. 

Alcohol. 

Gms.  CeHsCOOH  per  100  Gms. 

t  .  - -  ■» 

Sat.  Sol.  Solvent. 

Methyl 

-18 

23.I 

30 

Propyl 

-18 

14-5 

16.9 

il 

-13 

24-3 

32.1 

-13 

15-7 

18.5 

U 

+  3 

33-5 

504 

+  3 

23.1 

30 

il 

19 

.2  40.I 

67. 1 

<< 

19.2 

28. 2 

39-3 

U 

23 

41-7 

71.5 

23 

29.8 

42.3 

Ethyl 

-18 

20.3 

25-4 

Isopropyl 

21 . 2 

32-7 

485 

U 

-13 

21 . 2 

26.9 

Allyl 

21.2 

25  1 

33-4 

H 

+  3 

28.8 

40.4 

Isobutyl 

O 

15  3 

18 

it 

19 

•2  34-4 

524 

Isoamyl 

18 

20. 2 

25-4 

(( 

23 

35-9 

55  9 

Capryllic 

21 . 2 

22.7 

28.7 

Ethyleneglycol  18 

8 

8.69 

Additiomi  data,  agreeing  closely  with  the  above,  are  given  by  Timofeiew 
(1891''  and  Bourgoin  (1878). 


Solubility  of  Benzoic  Acid  in  Organic  Solvents. 


Solvent. 


t°. 


Gms. 

CeHsCOOH 
per  100  cc.  Sat. 
Sol. 


Aq.  75%  Acetic  Acid  14-16  10.92(1) 

Benzene  14-16  7.04  (1) 

Carbon  Disulfide  14-16  4.24  (1) 

Carbon  Tetrachloride  14-16  4.50(1) 


<< 

Chloroform 
Ethyl  Ether 
Glycerol 
Ligroin 

Petroleum  Ether  f 
Pentachlor  Ethane 
Tetrachlor  Ethane 
Tetrachlor  Ethylene 

Trichlor  Ethylene 

<< 

Dichlor  Ethylene 


25 

6.70 

(2) 

26 

6.58 

(3) 

25 

18.03 

(2) 

14-16 

39-8o 

(1) 

15-16 

9.07' 

‘(4) 

14-16 

0.72 

(1) 

26 

0.98 

(3) 

25 

10.92 

(2) 

25 

I5-I7 

(2) 

25 

8.06 

(2) 

25 

13.62 

(2) 

15 

6.44* 

"(5) 

15 

9-67’ 

*(S) 

Solvent.  t°. 


Amyl  Alcohol 
Amyl  Acetate 
Alcohol  (Abs.) 
Benzene 
Chloroform 
Carbon  Tetrachloride 
Carbon  Disulfide 
Cumene 

Ethyl  Ether  (Abs.) 

Ligroin 

Naphtha 

Nitrobenzene 

Toluene 

Spts.  Turpentine 

Water 

Xylene 


25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 


rf“at0f  CeHsCOOH 
Solution.  *%$*£?• 

°-s75  32.37  (6) 

0.912  22  (6) 

0.908  58.40  (6) 

0.897  12.23  (6) 

1.456  15.14  (6) 

1.564  4.18  (6) 

1.282  4.82  (6) 

0.906  8.59  (6) 

...  46.74  (6) 

0.720  1.75  (6) 

0.730  2.65  (6) 

1.225  10.05  (6) 

0.884  10.69  (6) 

°-859  5-°9  (6) 

1  o  0.368(6) 
°-877  9-71  (6) 


■=  Gms.  C«H*COOH  per  100  gms.  sat.  sol.  f  (B  pt  30-70 ) 

<3)  lit  Jong  (1909);  (4)  Ossen- 
co"tains  8  gms  at  —6.5°, 

c  *£’  s°lu\io°  ot  ben20ic  acid  i"  benzene  contain 

-StCtokL  saUcil'r  “aS  U°”  U  benze"e  simnltaneoully  5a V 

9  CeH60HtX)0H  at  ,8"!  von'»  ?"S'  W0™  +  «•«  g». 

6  von  Euler  and  Lbwenhairune ,  1916.) 
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Solubility  of  Benzoic 

Solvent. 

Benzene  sat.  with  H20 . 

Chloroform  sat.  with  H20 . 

Carbon  tetrachloride  sat.  with  H20  . 

Benzine . 

hthyl  ether . . . . 

p  Cymene  (  b.  pt.  76. 5).  .... 

Glycerol  86.5  0  0  (^20  =  1.2326).  .  . 

»  98.5  °/0  (d-10  =  1-2645).  . . 

Olive  oil . 

Cotton  seed  oil . . . 

Peanut  oil  I . 

»  >)  II . 

Cocoanut  oil . 

Linseed  oil . 

Castor  oil . , . 


Acid  in  Several  Solvents. 


v. 

Gins;  CfJI5COOI! 
pin-  100  gms.  solvent. 

Authority. 

25 

12,7 

( de  Szvszkowski,  1914-1915. 

25 

1 5 . 6 

r> 

25 

4.3 

» 

23. 

5  i.3 

(  Schilow  and  Lepin,  1922.) 

23. 

5  27.5 

» 

25 

6.5 

(Wheeler,  1920.) 

20 

1.4 

(Holm,  1921-1922.) 

20 

2.2 

•  » 

25 

3.96 

(Verkudr,  1921. } 

2.5 

4.22 

» 

25 

4-78 

)> 

25 

3.98 

» 

25 

4.98 

» 

25 

4.27 

» 

25 

14.7.0 

» 

Solubility  of  Benzoic  Acid  in  Several  Solvents.  (Mortimer,  1923.) 


Mols.  C6 

II5COOH  per 

100  mols.  of  saturated  solution 

in 

t°. 

Acetone. 

Acetophenone. 

Phenol. 

Nitrobenzene. 

Toluene. 

Carbon  tetrachloride. 

o . 

1 5 . 8 

8.3 

4.4 

3.2 

i-7 

20 . 

20.5 

i4.4 

- 

9-2 

5.8 

4.2 

'jO.  •  •  •  •  • 

26.9 

i3.6 

16.9 

i6.3 

1 3. 6 

9-4 

Go . 

36.2 

35.-9 

28.2 

27.6 

24.3 

20.0 

8o . 

— 

5i  .6 

4  4/  2 

43.4 

4o.o 

— 

IOO . 

- 

71.6 

67.0 

66.0 

64.6 

— 

Solubility  of  Benzoic  Acid  in  Benzene  and  in  Toluene.  (Chipman,  1924.) 

An  air  jacketed  test,  tube,  provided  with  a  stirrer  and  a  thermometer,  was  used. 
Weighed  amounts  of  benzoic  acid  and  benzene  were  introduced  and  the  mixture 
heated  untill  entirely  homogeneous.  It  was  then  cooled  with  rapid  stirring  unti 
a  cloud  of  minute  crystals  formed,  and  then  warmed  slowly  with  stirring 

untill  the  cloud  uf  crystals-  disappeared.  The  results  were  plotted  and  the  following 

values  read  from  the  smooth  curve. 


t*. 

\  .  3  (Eiili'r. 


Results  for  Bdnzene. 

Gins.  C„  It,  COO  II 
per  )<io  fini.  sat.  sol. 

5.i 

10.0 .  6-T 

. . .  8 . 95 

25.0 .  ^.85 

3o.o . 

18.4 

25 . 3 

34.i 

.  44-5 

.  55.6 

.  67.3 

. .  .  ...  78.3 

•  88  9 

n\  ’’  100.0 


40.  O. 

5o .  o . 

60 . .  . 

70. .  . 

80..  . 

9°... 

100. .  . 

1 10. .  . 

121 


t°- 

0.0. 
10. o . 
20.0. 
25 .  .  . 

3o .  . . 

40.. . 

50 . .  . 

60 . .  . 

70.. . 

80. .  . 

90. .  . 
100... 
no. .  . 
1 2 1 . 7  . 


Results  for  Toluene. 

Gnis.  c6h5coo  ii 
per  100  gms.  sal.  Sol 

.  4-41 

.  5.6 

.  8.0 

” .  9-6 

. .  1 1 .5 

16.2 

.  22.3 

.  3o .  2 

.  39.7 

.  50.7 

.  62.8 

.  75.1 

;;;;;;; .  86.8 

1 00. .  o 


torily  with  the  above,  1.  given  y  S  and  by  de  Szyszkowski,  1 9 1 4  - 1 9 1  5. 

determinations  by  von  Eul«  m vS.^tor  also  give,  data  for  the  simul.a- 

^uXluwSty  of  benzote,  salicylic  and  nitro  benzoic  acid,  in  dry  benzene  and 
benzene  saturated  with  water. 
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BENZOIC  ACID 

Solubility  of  Bbnzoic  Acid  in  Sbvbral  Solvknts. 

(Chapas,  1930.) 


Gm.  Mol. 

CftH^COOH  per  100  gm.  mol.  sat.  solution 

In: 

t° 

'  Chloro  Benzene 

Toluene 

A  Chloro  Toluene 

p  Chloro  Toluene  Benzyl  Chloride 

W1  • 

C6H5CH3 

s  cic6h4ch3 

P  cic6h4ch3 

c6h6ch2c1 

0 

3.42 

2.87 

3-45 

— 

— 

14.2 

5.83 

4.79(13 

°)  5.89 

5.41 ( 12. 5°) 

5.39(17.4°) 

25.0 

— 

7.6l 

— 

— 

— 

31.8 

11.12 

9.67 

11.05 

10.92 

— 

Solubility  of  Bbnzoic  Acid  in  Sbvbral  Solvbnts  at  28°. 

(Desal  and  Patel,  1935.) 


Solvent 


On.  Hols.  CjHgCOOH 
per  l.Ogm.  mol.  sat.  sol. 


Solvent 


On.  Mols •  CflHgCOOH 
per  1.0  gm.  mols.  sat.  sol. 


Water 

Hexane 

CC14 

Benzene 

Toluene 

m  Xylene 

Chloro  benzene 


0.0005685 

Nitrobenzene 

0. 1081 

0.01399 

Chloroform 

0. 1495 

0.0593 

Methyl  alcohol 

0. 1689 

0.08191 

Ethyl  alcohol 

0.1882 

0.08553 

n  Propyl  alcohol 

0. 1810 

0.0889 

n  Butyl  alcohol 

0. 1968 

0. 1047 

Acetone 

0.2141 

Results  for  the  solubility  of  Benzoic  Acid  in  binary  mixtures  of  the 
above  solvents  are  given  in  the  form  of  a  series  of  diagrams  by  Desai 
and  Patel,  1935a. 


Solubility  of  Bbnzoic  Acid  in  Sbvbral  Solvbnts  in 
thb  Dry  Statb  and  Saturatbd  with  Watbr  at  250. 

(V.  Szyszkowskl,  1928.) 


On.  Mols.  CgHgCOOH  per  1000  gms .  sat.  solution  In: 
Dry  Solvent  fivO  saturated  solvent  ' 


Solvent 

Ethyl  Ether 
Chloroform 

Carbon  tetra  chloride 
Benzene 

The 
gms. 


1.538  (186.1) 
1.079  (130.6) 
0.3287  (39.77) 
0.8946  (108.2) 

are  calculated  in 


2*771  (335.4) 

1.108  (134.1) 
0.3370  (40.78) 
0.9222  (111.6) 

grams  CeH6C00H  per  1000 


figures  in  parentheses 
sat.  solution. 


A  method  for  the  determination  of  the  solubility  h 
oth„  compounds  i.  rubber  is  described  by°iorr£\^e”ZO,C 


acid  and 


CyHgOz 
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Solubility  of  Benzoic  Acid  in  Mixtures  of  Organic  Solvents  at  250. 

(Marden  and  Dover,  1916.) 


Mixtures  of  Ether 
+  Chloroform. 


Mixtures  of  Acetone 
-+•  Benzene. 


Mixtures  of  Ethyl  Ace¬ 
tate  +  Benzene. 


%  CHCb*  in 
Solvent. 

Gms.  QHsCOOH 
per  100  Gms. 
Solvent. 

%  C«H«  in 
Solvent. 

Gms.  QHsCOOH 
per  100  Gms. 
Solvent. 

%  C«H«  in 
Solvent. 

Gms.  GHsCOOH 
per  100  Gms. 
Solvent. 

IOO 

38-4 

IOO 

II  .6 

IOO 

ii  .6 

90 

34 

90 

18.3 

90 

14 

80 

30.1 

80 

24.I 

80 

16.5 

70 

26.6 

70 

31 

70 

20 

60 

23.2 

60 

33-5 

60 

20.4 

50 

20.8 

5° 

37 

5° 

22 

40 

18.6 

40 

42 . 2 

40 

23-9 

30 

16.8 

30 

47 

30 

26.5 

20 

15.6 

20 

49 

20 

29 

IO 

15.2 

10 

5i-3 

10 

28.2 

O 

15.0 

’  0 

55-6 

0 

41.2 

♦  This  is  probably  a  mistake  in  the  original  and  should  be  %(CjHs)iO  in  Solvent. 


Solubility  op  Bknzoic  Acid  at  250  in  Miitorks  of: 

(Herz  and  Levi,  1930.) 


Benzene  and  Heptane  Carbon  Tetra  Chloride  and  Heptane 


voi.  %  c6h6  m 

ceHe  +  C6H16  nlItur« 

100 

80 

60 

40 

20 

0 


Gm.  Hols.  CgHgCOOH 
per  liter  sat.  sol. 

0.803 

0.648 

O.489 

0.344 

0.197 

0.099 


Wt.  %  CC14  In 
CC14  ♦CgHjg  mixture 

100 

80 

60 

40 

20 

0 


Om.  Hols.  CgHgCOOH 
per  liter  sat.  sol. 

0.521 

0.402 

0.295 

0.2l6 

0.146 

0.099 


100  gms.  sat.  solution  of  Benzoic  Acid  in  liquid  ammonia  contai 
46  gms.  CgHgCOOH  at  (?)  t°.  (DeCarli,  1927.) 

Data  for  the  reciprocal  solubility  of  benzoic  acid  and  sulfur  are 
given  by  Hammick  and  Holt,  1927. 

The  critical  solution  te.pera.ure  of  nurtures  of  benzoic  acid  and 
a  Chloro  naphthalene  is  95*5  •  .  ,  . 

The  critical  solution  temperature  of  mixtures  of  benzoic  acid 
diphenyl  is  87. 5°-  (Lecat,  1929*) 


CHLORO  NITRO  TOLUENES  CHgCgHgClNOj 


tol£nes“i;f£efby  Sa^wu^ouLan  Z  ZTelVZCZ" 


NITRO  BENZYL  CHLORIDE  Q  CeH4  (  N02  >CH2C1  • 

Freezing-point  data  for  mixtures  of  2  nitro 
are  given  by  Schmidlin  and  Lang,  1912. 


benzyl  chloride  and  benzene 


BENZOIC  ACID 
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C?  H602 


Freezing-point  data  are  given  for  mixtures  of  Benzoic  Acid  and: 


Acetanilide(9 ) (29) 
Acetamide! 14) 

Acetic  acid! 13) 
Aniline! 1) ( 16) 
Antipyrine! 17)18) 
Azobenzene! 18) 
Benzamide! 14) 
Benzanilide(29) 
Benzene(s) (28) 

Benzil! 30 ) 

Camphor! 11 ) (12) 

Chlor  acetic  acid! 13) 
Chloro  benzoic  acids. 

(3X26) 


p  Cresol(7) 

Di-anisal  acetone(23) 

Di  chlor  acetic  acid! 13) 

Di  nitro  toluene(6) 

Di  phenyl  amine  ( 1a) 
Erythritol ( 24) 

Ethyl  urethan(29) 

Iodo  benzoic  acid! 19) 
Naphthalene! 4) 

Naphthol(2) 

Naphthyl  amines  ha)!  36 )  ( 2 1) 
Nitro  benzoic  aldehyde! 30) 
P  Nitro  toluenelb) 
m  Oxybenzaldehydel 15) 


Phenacet ine! 31 ) 

Phenol! 20) 

Phenylene  diamines(24) 

( 16 ) ( 29 ) 

q  Phthalic  acid (25) 
Piperonall 30) 

Resorcinol (9a) (27)129) 
Salicylic  acid  +  Anti- 
pyrine(8) 

Quin  oline  ( ia  ) 

Sarcosine  anhydride! 10) 
Toluene(s)  (229 

p  Toluidinel 16 ) 
Trichloracetic  acid(i3) 
Tri  nitro  toluene(6) 
Urea! 16) (27 ) 


!i)  Baskov,  1913;  ( la)  Baskov,  1918;  (2)  Bartholemew  and  Wark,  1926; 

(3)  Bornwater  and  Holleman,  1912;  (4)  Bernouilli  and  Sarasin,  1930; 

(5)  Chipman,  1918;  (6)  Crockford  and  Hughes,  1930;  (7)  Da  Silva,  1934; 

(8)  Hrynakowski,  1934;  (9)  Hrynakowski  and  Adamanis,  1933(a);  (9a) 
Hrynakowski  and  Adamanis  1933b;  (10)  Hammick  and  Howard,  1932;  (11) 
Jefremow,  1913,  1915;  (12)  Jouniaux,  1912;  (13)  Kendall,  1914;  (14) 
Kremann,  Mauerman  and  Ostwald,  1923;  (15)  Kremann  and  Pogantsch,  1923- 
16)  Kremann,  Weber  and  Zechner,  1925;  (17)  Kremann  and  Marktl,  1920* 

(18;  Kremann  and  Zechner,  1925;  (19)  Lettre  and  Lehmann,  1938;  (20) 

^9i33:  "ll°ne  and  Rossingnolli ,  1932;  I22)  Pfeiffer,  Angern, 

Wang  Sieydel  end  Queh  ,  ,930;  (23I  Pfeiffer,  Goebel  and  Angern,  192s' 

RUev  noSn”  '?38;  Ward  and  CooPer>  <f*6J  Ho^  and 

Pnnrhin  !nd’u'f7  ?ry!ak°"Skl  a”d  Szmyt  ’  ‘WSb;  I28I  Roloff,  ,895;  I29 
Puschin  and  WllOKltsch,  1,25;  (30)  Passerini,  1924;  (31I  Kitran,  1934? 

SALICYLIC  ACID  C.H.OH.COOH  1:2. 


1 90S 
not 


t°. 

O 

IO 

20 


Gms. 
CeH,.OH.COOH 
per 

Liter  Solution. 
0.8 
I  .  2 
1.8 


Solubility  in  Water. 

determinations  of  Walker  and  Wood,  i8q8-  at  a® 

,  ,8,8k:  Huffman  f  „d  Ungb«k.  ¥«  d.Umto.SS 

Bourgoin,  1878;  Ost.,  1878.) 


Gms. 

t®  CjH4.OH.COOH 
per 

Liter  Solution. 

25  2.2 

30  2.7 

4°  3.7 

50  5-4 


t°. 

60 

70 

80 


Gms. 

CjH^.OH.COOH 

per 

Liter  Solution. 
8. 2 
13-2 
20.5 


Solubility  of  Salicylic  Acid  in  Water 

(Savorro,  1914.) 


t°. 

Gms. 

CJI4.OH.COOH 
per  1000  Gms. 

Sat.  Sol. 

t®. 

Gms. 

CjH4.OH.COOH 
per  1000  Gms. 

Sat.  Sol. 

t°. 

0 

5 

10 

15 

20 

I.24 

1 . 29 

1-35 

1.84 

2 

35 

40 

45 

50 

3- 5i 

4-  16 

4.89 

6.38 

70 

75 

80 

85 

25 

2.48 

55 

60 

7-44 

90 

30 

2.98 

65 

V 

10.94 

95 

100 

Gms. 

CjH4.OH.COOH 
per  1000  Gms. 
Sat.  Sol. 

13-70 

1 7-55 
22.08 
27.92 

37-35 
50.48 
75  07 
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Solubility  of  Salicylic  Acid  (Liquid)  in  Water. 

Determinations  by  Synthetic  Method.  See  Note,  p.  ?-9?  The  original  data 
in  each  case  were  plotted  and  the  following  figures  read  from  the  curves. 

(Alexejew.) 


t\ 

6o 
70 
80 
90 

95  crit.  temp. 


Gms.  C,H4OHCOOH  per 
100  Gms. 

r - * - 

Aqueous 
Layer. 

7 

8 
12 
19 


Salicylic  Acid 
Layer. 

68 

64 

58 

49 

32 


t*. 

60 

70 

80 

85 


(Flaschner  and  Rankin,  1910.) 
Gms.  C»H4OHCOOH  per 
100  Gms. 


Aqueous 

Layer. 

4-5 

6-5 

10 

IS 


Salicylic  Acid 
Layer. 

68 

62.5 

54 

46 


87  crit.  temp.  30 


95  crit.  temp.  ^  t  F  t.J  . 

Data  for  the  melting-point  curve  of  mixtures  of  solid  salicylic  acid  and  water 

are  also  given  by  Flaschner  and  Rankin. 


Equilibrium  in  the  System  Salicylic  Acid  and  Water.  (Bailey  1025.) 

?„Ur\ta^sta“^  F,a,chnera„d  Rankin,  ,9.0. 

ohScooii  Results  for  the  Metastable  Region, 

per  100' gms.  Gms.  C6n,OH.COOH  per  IQQ  gms. 

1  sat.  sol.  no  layer.  Salicylic  acid  layer. 

% .  ,H  8:5 

»•&;  &S 

go] . : '. .  *.  0.864  »7 .  3o-°  3o<0.  olar 

One  liter  of  sat.  solution  of  salicylic o»“d^nB^ 

H3BO3  solution,  2.42  gms.  and  in  0.5  molar  H3BU3  solution,  4.  g  (KolathofT,  i9a«.) 

at  180. 


More  recent  determinations 
in  water  are  as  follows: 


0 

14.5 

18 

20 

25 

25 

25 


Gms.  fl  0HC6H4C00H 
per  liter  sat.  sol. 


0.89  -  0.95*^21(31 
1.667  (ll 

1.72  (4) 

2.2*  ( 9 '  ' 

2.21  "  2.26  (2) (3> 

2.21  (6) 

2.20  ( 7 1 


of  the  solubility  of  salicylic  acid 


Gms .  fl  OHCgH^COOH 
t°  per  liter  sat.  sol. 


25 

25 

25 

30 

30 

40 

50 

75 


2.24  ( 5 1 
2.26  (8) 
2.478! 1 > 
2.743(1' 
3.1*  (9> 

3*93* ( 3' 
5.77* (3! 
6.78* (3> 


uTEioosay  and  KoUhSf!” 

171 

(8)  Rfeyer,  1923;  (9'  Wrlg  ’ 


and  Goedhart,  1931 i 
1927;  (5)  Herz  and 
Osol  a*nd  Kilpatrick, 


( 3 ' 

1933a; 
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C7H603 


SALICYLIC  ACID 


Solubility  of  Salicylic  Acid  in  Watak. 

(Sldgwlck  and  Ewbank,  192la.) 

The  determinations  were  made  by  the  synthetic  method. 


t°  Of 

solid  -  liquid 
equilibrium 

50 

56 

80 

97.9 

101.4(77.3) 

105.6(87.2) 


Gms.  Q  OH.C6H4COOH 
per  100  gm . 
sat.  solution 

0.557 

0.717 

2.026 

5.27 

8.02 

16.82 


t°  of 

solid  -  liquid 
equilibrium 

106.7(89. 1 ) 

107.2(86.4) 

109.5(67.0) 

119.5 

131.8 

159.0(m.pt . ) 


Oms.  fi  0HC6H4.C00H 
per  100  gms. 
sat.  solution 

34*02 
48. 18 
65.4 
80.0 
89.75 
100.00 


The  figures  in  parentheses  are  points  on  the  liquid-liquid  curve. 
The  critical  solution  point  of  this  curve  is  at  approximately  90°' and 
30  wt.  percent  salicylic  acid. 


Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  of  Acids  at  2=;° 

(Kendall,  1911.) 


Acid. 

Water  alone 
Acetic  Acid 


Formic  Acid 

U 


Gms.  per  Liter. 

- A. _ 


Acid. 

O 

37  52  CHjCOOH 

75  °5 

150.10  “ 

300.20  “ 

2.38  HCOOH 

4  <59 

11.05 

21.17  “ 

28.76  “ 

57-53 

115.07 


Acid. 


C,H,OH- 
COOH. 

2.257  Formic  Acid 
2  335 ' 

2 . 409  Hydrochloric  Acid 
2 • 549  “ 

2 . 850  “ 

2.114  “ 

2.035  “ 

2.  U4  Malonic  Acid 

2.035  “ 

2 . 049  “ 

2  066  Methyl  Picric  Acid 
2.121 


Gms.  per  Liter. 

- A. - 


Acid. 

230.15  HCOOH 
460 . 30  “ 

0.653  HC1 

I.302  “ 

4-558 

9.117  “ 

18.235  “ 

3  •  253  CH2(COOH)j 
10.49  “ 

20.84  “ 

2.28  c7hso,ns 


c,h4oh- 

COOH. 
2-370 
2.901 
1.781 
1 .710 
1  -677 
1.649 

'■55i 

2.051 

1.944 

1.880 

2.115 


S°tUB,l,TY  "  SAL,CVl,C  AC,D  ■"  A~  or  „vD„oc„L„B,c  Ac.„ 

Results  c\ f  • 1  r>.  , 

Results  of  Kendall  and  Andrews  1921 

Pn  11 1  v  . ti. 


IICI. 

0.000 

'  -4^9 

3.067 

4  •  374 
6. 164 


Results  of  Knox  and  Richards,  1919. 
JVfv.  normality _  Equlv.  normality 


c,h4oiicooh. 

0.01613 

0.00982 

0.00822 

0.00715 

0.00654 


nci. 

7  -  3 1 1 
8. 738 

10.20 

1 1 .5o 

12.20 


c6ii4oucooh. 
o.oo656 
o . 00666 
0.00710 
0.00794 
0.00806 


Equlv.  normality 

HCI.  C.IROIICOOH, 
o . 000  0.0162 

o . 5 00  o . o 1 12 
1 . 1 80  0.0 10 1 

1 .848  0.00912 

2.498  0.00834 


Equlv.  normality 

HCI-  Cf,H,0HC00ll. 
O.00777 
O.OO732 
0.00692 
O.O072 l 
O.OO768 


3.3o8 

4.4io 

7-172 

9-522 


SOLUBTLITV  OF  SALICYLIC  A  7  >'■# 

,  NlT"-  a™  «  ». 

Normality  0f  UNO,.  '  > 

0.0109  Normality  of  C,  II,  OHCOOIl. 

0.0420  O.O149 

0.0807  O.0140 

O.O139 


520 


C?  HgOg 

Solubility  of  Salicylic  Acid  in  Aqueous  Salt  Solutions  at  25  and 

AT  35°.  (Hoffman  and  Langbeck,  1905^ 

issolved  at  25°.  C»H40H.C00H  Dissolved  at  35’. 


Normality 

Gms.  r 

Gms.  per 

Salt. 

of  Salt 

Salt  per 

Solution. 

Liter. 

1000  Gms. 
Sat.  Sol. 

KC1 

0.020 

I  .49 

2.24 

it 

0.100 

7.46 

2.25 

it 

O.492 

36-73 

2  .02 

it 

I  .004 

74.92 

I  .89 

KN03 

0.020 

2  .02 

2.25 

a 

0.100 

10.12 

2.3O 

a 

O.504 

51. !0 

2.38 

a 

I  .004 

101 .60 

2-39 

NaCl 

0.020 

I.  19 

2.23 

it 

0.100 

5-95 

2 . 22 

(C 

0.497 

29.50 

2 

a 

O.988 

58.80 

1.72 

Gra.  Mol. 

Per  cent. 

2.9216. IO-4 

2-9377 

2  .6321 

2- 4759 

3- 9351 

3  -OI°3 
3 . 1061 

3  I249 
2 .9110 
2.9027 
2.6128 
2.2487 


it 

it 

a 

a 

u 

u 

a 

a 

a 

u 

u 


r 

Gms.  per 
1000  Gms. 
Sat.  Sol. 

3-23 

323 

3 .01 
2 .68 
3-25 
3-32 
3  38 
336 
3.22 
3 . 20 
2  .85 
2-43 


Gm.  Mol. 

Per  cent. 

4 . 2206 . IO-4 
4.2203  “ 

3.9268 

3- 5°03 
4 • 2499 

4- 3334 
44123 
4.3848 
4 . 2062 
4 . 1806 
3-7I7I 
3  1596 


it 

a 

a 

a 

a 

n 

7 

u 

u 

a 

a 


A/A  V  - -  -  - 

(Herz  and  Hlebenthal.  1928.) 


per  liter 

Gms.  per  liter 

Gms. 

r  .. 

per  liter 

Gms.  pe; 
'NaCl 

_ /v - — — s 

0HC6H4C00H 

,  KC1 

OHC6H4COON 

NaCl 

OrCgH^LUUn 

21-9 

21.8 

20.8 

157 

230 

319* 

14.8 

11.7 

8.4 

0.0 

29 

71 

22.  4 

20.2 

15.9 

117 

184 

319-* 

18.8 

excess  of 

salt  was 

present . 

ohc6h4cooh 


12.1 

7.7 

3-5 


11 

25 

47 

75 


o,T  Tp yt  tc  Acid  in  Aqubous  Solutions 

SOLUBILITY  OF  S^^YLtC  A  IncrkASING  AMOUNTS 

OF  SODIUM  SALICYLATBl?)  CONTAINING  1" 

of  Sbvbral  Salts  at  2^  • 

(Osol  and  Kilpatrick,  1933a.) 

T„e  concentrat ion  o,  Ue  a,ueo«s  soaiu*  saU  — 

naf  liter  in  all  cases, 

was  o.oi  gm.  mol.  per  mei 

Gm.  Mol . 

2  0HC6H4C00H 
per  liter  sat.  sol. 


Gm.  Mol. 
added  salt 
per  liter 


d.  of 

sat. 

sol. 


Gm.  Mol. 
added  salt 
per  liter 


d.  of 
sat  • 
sol. 


Gm.  Mol. 

2  0HC6H4C00H 

per  liter  sat 


sol. 


KC1 

II 

41 

II 

II 

NaCl 

m 

it 

n 


0.2 
0.5 
1.0 
1.5 
2.0 
0.2 
0.5 
1.0 
2.0 
0.5  LiCl 
0.673 

1. 198 
2.067 
0.2  KBr 

0.5  " 

1.0  " 


II 

It 

II 


1.008 

1.021 

1.042 

1.064 

1.087 

1.005 

1.018 

1.039 

1.076 

1.010 

1.014 

1.025 

1.047 

1.014 

1.038 

I.080 


0.01353 

0.01252 

0.01096 

0.00945 

0.00833 

0.01326 

0.01188 

0.00984 

0.06666 

0.01-194 

0.01104 

0.00882 

0.00607 

O.OI381 

0.01308 

0.01l85 


0.472  NaC104 
0.500 


00 

103 

863 

10 


1 
1 
1 
0 

0.25 

0.50 

1.00 

0.2 

0.5 

1.0 

0.1 

0.2 


II 
II 
II 
II 

C6H5S03Na 


1.034 
1.038 
1.076 
1.082 
1.141 
1.005 
1.015 
1.033 
1.070 

ecH3Cji.sO3Na1.014 

11  1.066 

1.005 
1.010 


C10H7S03Na 


0.01400 

0.01396 

0.01338 

0.01332 

0.01215 

0.01447 

0.01545 

0.01728 

0.02349 

O.Ol677 

0.02191 

0.03903 

0.01790 

0.02295 
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C7H6°3 


Solubility  of  Salicylic  Acid  in  Aqueous  Salt  Solutions  at  25  . 

(Larsson,  1927,) 


Results  for  aqueous  solutions  of: 


Sodium 

Formate 

Sod i urn 

Acetate 

Sodium  Chloro  Acetate 

Gms.  per  liter 

A 

Gms.  per  liter 

\ _ _ 

Gms.  per 

liter 

HCOONa 

ohc6h4cook' 

f  CRjCOONa 

OHCgH^COOH  x 

/  CHgCICOONa 

ohc6h4cooh 

0.0 

2. 21 

0.0 

2.21 

0.0 

2.21 

3-40 

6.336 

6.80 

8.283 

5.82 

4.  142 

6.80 

9.332 

13*61 

14.081 

11.65 

5.329 

Solubility  of  Salicylic  Acid  in  Aqueous  Salt  Solutions  at  250. 

(Philip,  1905;  Philip  and  Garner,  1909.) 

In  Aq.  Sodium  In  Aq.  Sodium  In  Aq.  Sodium’ Mtmochlor 

Acetate.  Formate.  Acetate. 


Gms.  per  Liter. 

A- 

Gms.  per  Liter. 

CHjCOONa.  C4H4OHCOOH.' 

'  HCOONa. 

C,H4OHCOOH. 

i.oi  3.60 

0.81 

3-40 

2.48  5-93 

I.63 

4.42 

503  956 

4.06 

7-n 

10.07  16.81 

8.14 

10.44 

In  Aq.  Sodium 

In  Aq.  Potassium 

Succinate. 

Formate. 

Gms.  per  Liter. 

— — — - - \ 

Gms.  per  Liter. 

CHjClCOONa. 

I.38 

3-43 

6.84 

I3-7I 


urns,  per  loiter. 

-A 


1. 18 

2-93 
5-85 
u-73 


2.97 

4-34 

6.56 

10.82 


HCOOK. 

O 

I.03 
2.56 
5-12 


c,h4ohcooh. 

2.26^ 

3 -38 
4  93 
7  13 


C,H,OHCOOH. 
2 .83 

3-58 
4.64 
6.17 

In  Aq.  Sodium  Butyrate 
at  26.4°. 

Gms.  per  Liter. 

t - — *■ — - s 

C,H,COONa.  C,H4OHCOOH. 

1  3-3 

2  4-5 

4  6.85 

5  8.1 


salkylicacid^t^s™1  aQUeOUS  solution  ^ves  4-97  gms. 

(Sidgwick,  1910.) 

Solubility  of  Salicylic  Acid  in  Aqueous  Salt  Solutions: 

(Doosaj  and  Bhagwat,  1933;  Bhagwat  and  Doosaj,  1933.) 

Results  for  aqueous  solutions  of: 

Sodium  Chloride  at  25“  Sodium  Benzoate  at  14. s» 


Gms. 

per  liter 

r  NaCl 

OHCeH4COOH  ’ 

0.0 

2.478 

1 . 176 

2.229 

5.88 

2.219 

11.76 

2.  150 

14.70 

2.125 

Sodium  Formate 

Qms 

•  Per  liter 

HCOONa 

0HC6H4C00H 

4.656 

8.624 

6.858 

10.35 

9.000 

12.08 

13.092 

15. 15 

24.002 

21.04 

33.234 

26.36 

36.003 

27.07 

48.005 

32.02 

72.007 

39.87 

144.014 

63.66 

* 


Gms. 

perv  liter 

Gms.  | 

per  liter 

Gms. 

per  liter 

NaCl 

0HCflH4C00H  ' 

'CgHgCOONa 

ohc6h4cooh' 

C6H5C00Na 

ohc6h4coqh 

19.6 

2.075 

O 

• 

O 

I.667 

34.612 

4.189 

29.40 

2.000 

1.7306 

2.427 

57.687 

4.436 

39.20 

1.901 

3.46l2 

3.393 

86.530 

4.285 

58.80 

1.719 

6.9224 

3.829 

115.374 

4.513 

17.306l 

4.171 

'173.061 

5.460 

Sodium  Acetate 


Gms.  per  liter 


CHjCOONa 

ohc6h4cooh 

2.355 

4.828 

3.533 

6.026 

7.064 

9.122 

IO.428 

11.73 

19.909 

19.32 

36.489 

31.06 

43-799 

36.22 

72.998 

S7.25 

109.497 

77.43 

218.993 

147.20 

Sod i urn 

Citrate 

Gms. 

per  liter 

C3H40H(C00Na) 

3  °HCgH4C00H 

0.0 

2.743 

5.370 

7.875 

7.924 

IO.26 

15.131 

15.92 

27.745 

24.91 

33.295 

29.73 

55.492 

43.  17 

83.238 

57.  15 

110.984 

71.91 

166.475 

90.78 

C7H6°3 
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Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  of  o  Nitrobenzoic 

Acid  at  2 50  and  Vice  Versa. 

(Kendall,  1911.) 


Gms.  per 

Liter. 

Solid  Phase. 

Gms. 

per  Liter. 

—A - s 

Solid  Phase. 

C,H4NOr 

COOH. 

0  c6h(-  ' 

OHCOOH. 

0  c,h,.no2, 

COOH. 

-  0  C,H,.OH.- 

COOH. 

0 

2.257 

Salicylic  Acid 

00 

CO 

M 

2-243 

0  Nitrobenzoic  Acid 

2.615 

i  -974 

li 

7-213 

1-873 

7 . 202 
7-283 

1.887 

1.885 

•  ( 

“  -pNitrobenzoic 

7-233 

I.294 

Solubility  of 


Salicylic  Acid  in  Aqueous  Solutions  of  Sodium 
Salicylate  at  20.  i°. 

(Hoitsema,  1898a.) 


Gm.  Mols.  per  Liter. 

A 

r  qh4oh- 

c«h4oh-  ' 

COOH. 

COONa. 

0.0132 

0 

O . 0112 

0.017 

O.OI24 

0. 113 

O.OI43 

0.226 

O.O164 

0-344 

0.0203 

0.500 

O.062 

1 . 70 

0.095 

2.  II 

0.091 

2 . 19 

OO86 

3-41 

0.081 

4  23 

O.O48 

4. 18 

0.021 

4.12 

O. 

4-15 

Solubility  of 

Wt.  Per  cent 

C,H6OH  in 

<*26  Sat.  Sol. 

Solvent. 

IO 

0.984 

20 

0  970 

3° 

0.959 

40 

0  95 1 

5° 

0.945 

Sp.  Gr.  of 
Solutions. 

1 .002 
1.003 
I.009 
1 .016 
1 .024 

I  034 

I  .  1 1  2 

1-137 

I  •  144 
I. 215 

I.263 

1-259 

1.258 

1-257 


Gms. 


per  Liter. 

K - 


c,h4oh- 

COOH. 

1.823 

1  55 
1. 71 

I. 97 
2 . 26 
2.80 
8.56 

13. 11 

12.56 

II. 88 

11 . 19 

6.63 

2.90 

o 


C,H,0H- 

COONa. 

o 

2.705 
98 
96 
74 
56 
5 


Solid  Phase. 


C,H,0HC00H 


17 

35 

54 

79 

270 


335 

343 
542 

673 

665.1 

665.5 

660.3 


1  C,H4OHCOOH.C»H4OHCOONa 
|  +C,H,0HC00H 

C„H4OHCOOH.C,H4OHCOONa 

l  CeH4OHCOOH.C,H4OHCOONa 
1  +C,H,0HC00Na 

C.H^OHCOONa 


:ylic  Acid  in  Aqueous  Alcohol  at  250. 

(Seidell,  1908.  i9°9.  191°) 


Gms. 

QH4OHCOOH 
per  100  Gms. 
Sat.  Sol. 
0.38 
0.80 
2 . 20 

5-9° 

12.20 


Wt.  Per  cent 
C2H5OH  in 
Solvent. 

60 

70 

80 

90 

IOO 


du  of  Sat.  Sol. 

0-943 

0.941 

0-937 

O.930 

0.919 


Gms. 

c,h4ohcooh 

per  100  Gms. 
Sat.  Sol. 

18.30 
24 

28.30 
3I-40 
33-20 


SOLOB ILIT Y  OB  SALICYLIC  AdB  I.  Aff»- 

(Wright.  1927..) 


20 


30 


Wt.  %  C2H5OH 
In  solvent 


0.0 
50.0 
100.0 
0.0 
50.0 
100 . 0 


Gms.  0HC6H4C00H 
per  100  gms.  solvent 


0.22 

11.8 

51.5 

0.31 

17.95 

57.25 


25 


Wt.  %  CgHgOK 
in  solvent 

0.0 

19.8 

37-57 

56.2 

75-0 

93*3 


Gms.  OHCgH^COOH 
per  100  gms.  solvent 


0.2112 

0.537 

4-57 

14*72 

24-90 

30.27 
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Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  of  Ethyl  Alcohol, 
Isobutyl  Alcohol,  Dextrose,  Cane  Sugar,  and  of  Levulose  at  250 
AND  AT  35  •  (Hoffmann  and  Langbeck,  1905.) 


Cone,  of  Solvent. 


C«H4OH.COOH  Dissolved  CoH^OH.COOH  Dissolved 
_ atj5°. _  _ at  3S°- _ 


Aq.  Solvent. 

Normal- 

Gms.  per 

ity. 

Liter. 

gh5oh 

O.0249 

1 .  146 

a 

0.0560 

2-578 

u 

O.1747 

8.04 

O.2399 

II.05 

I -03 

47-4 

u 

C4H9OH  (iso) 

1  638 

75-44 

0.020 

1.496 

0.051 

3-74 

u 

O.  IOO 

7.48 

u 

O.52I 

38.60 

c6h12o6 

0.02 

3-6 

u 

O.  IO 

18 

u 

0.50 

89.6 

u 

1 

180 

CI2H22011 

0.02 

6.88 

•  a 

O.  IO 

34-97 

O.50 

172 

1  .  IO 

376.3 

C  6^1 2O6 

0.02 

36 

a 

0.06 

10.8 

tl 

O.25 

45 

Gm.  Mol. 

Per  cent. 

Gms.  per 
100  Gms. 
Sat.  Sol. 

Gm.  Mol. 
Per  cent. 

2 . 8966 

IO-4 

O.  222 

4.2044. 

10 

2.9150 

1  < 

0.223 

4. 2348 

U 

2.99OI 

U 

O.  229 

4-4341 

u 

3-5279 

O.270 

5.2816 

u 

3-9253 

O.30O 

•  .  . 

2.909 

O.  223 

4.229 

a 

2-955 

a 

O.  226 

4.289 

u 

3-033 

O.  232 

4-435 

a 

3-7i8 

(( 

O.285 

5.624 

u 

2.886 

u 

O.  221 

4.184 

u 

2.898 

(( 

O.  222 

4. 202 

i( 

2-954 

u 

O.  226 

4.263 

u 

3015 

O.  23I 

4.360 

u 

2.902 

0.221 

4.206 

u 

2.964 

u 

O.  227 

4.287 

u 

3-239 

O.  248 

4.697 

ll 

3  633 

u 

O.  278 

5-236 

u 

2.888 

u 

O.  221 

2.895 

u 

0.221 

2.944 

u 

0.225 

•  •  • 

Gins,  per 
100  Gms 
Sat.  Sol. 

0*322 

O.324 

0-339 

O.404 

O.324 

O.329 

0-339 

0.431 

O.321 

O.322 

O.326 

0-334 

0.322 

0.328 

0.360 

0.401 


Solubility  of  Salicylic  Acid  in  Aqueous 
Solutions  of  Saccharose  at  i8°. 

(Kolthoff,  1887 . ) 

Gin.  Hols .  per  liter 

C12H88°11  £  0HC6H4C00lP 


0.0 

0-5 

1.0 


0.0125 

0.0131 

O.OI34 


Solus  hit  y  os  Salicylic  Aciu  in  Aotaous  Solutions  or  Dioxanx  at  « 

(Herz  and  Lorentz,  1989.) 


Vol.  %  Dloiane  In  Aq.  Solvent 


Om.  Equlv.  s  0HCeH4C00H  per  liter 


10 

30 

70 

80 

100 


0.03 

0.22 

2.73 

3.06 

3.05 


c?  h603 
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Distribution  of  Salicylic  Acid  at  2o°  Between  :  (Smith,  1921, 1922.) 


Water  and  Chloroform.  Water  and  Ethyl  Ether.  Water  and  Xylene. 

MtUlmols.  CfH.OHCOOII  Millimols.  Cr,H4OHCOO!I  Milllmols.  CtH,OHCOOH 

per  liter  of  *  per  liter  of  per  liter  of  _ 


11,0 

CHCIj 

ii,0 

(C,  H5),  0 

Ca 

h,  0 

Xylene 

Cs 

layer  (C,). 

layer  (C,). 

c,‘ 

layer  (C,). 

layer  (C,l, 

c,‘ 

layer  (C,). 

layer  )C„). 

C,‘ 

O.57.5 

0.625 

1 .09 

O . 0666 

1.3975 

21.0 

i  ,o38 

o.55o 

o.53o 

0. 85o 

1.180 

1 .39 

o.o85o 

2.4l5 

28.4 

1 .35o 

0.862 

o.638 

1 . 1 38 

1 .862 

i.64 

0.125 

3.855 

3o.  8 

1  .786 

1  .238 

0.692 

1 . 4'?-5 

2.625 

1 .84 

0. 195 

7.645 

39.2 

3.075 

3.075 

1 .060 

2.625 

6.575 

2 . 5o 

0 . 295 

14 .825 

5o.3 

4.675 

5.675 

1 . 2 1 5 

Distribution 

of  Salicylic  Acid 

Between 

Water 

and  Phenol  at 

2o°. 

(Bailey,  1925.) 


Gms.  C6HtOHCOOH  t  Aqueous  layer .  o.38  1.27  2.07;  4 - ^7 

per  liter  of  (  Phenol  layer .  5.36  19.07  3a. g3  77.72 

The  concentration  in  the  aqueous  layer  was  corrected  for  ionization. 


5.28 

93.34 


Distribution  of  Salicylic  Acid  Between: 


Benzene.  (Hendrixon,  1897.) 

t 


Water  and 

Results  at  io°. 
Gms.  Acid  100  cc. 
HjO  Layer.  CeH,  Layer. 

[0.0264  O.O39I 
0.0377  O.0655 

0.1200  O.4159 

0.1292  O.4713 

Similar  data 
by  Nernst  (1891). 


Results  at  40°. 
Gms.  Acid  per  100  cc. 
H20  Layer  C6H6  Layer. 
O.0260  0.0400 

O.0719  O.1649 

0.1220  0.3539 

O.1563  0.5016 

0.2014  O.7625 


Results  at  io°. 
Gms.  Acid  per  100  cc. 
HjO  Layer.  CHC13  Layer 

O.0293  O.O442 

O.O457  O.0946 

O.II72  O.564O 
o. 1229  0.6196 

O.1236  O.6269 


H20  Layer.  CHC13  Layer 
0.0335  0.0475 

O.0819  0.1775 

O.1589  O.5297 

O.2687  I.3887 

0.3053  i-757° 

given 


for  the  distribution  between  water 


and  benzene  at  180  are 


Water  and  Chloroform.  (Hendrixon,  1897  ) 

Results  at  40°. 
Gms.  Acid  per  100  cc. 


Distribution 


of  Salicylic  Acid  Between  Water  and  Benzene  at  25 

(SzyrtOHSkl.  1928:  SzyzKowsKl  and  Skapskl,  19E8.) 


On.  Hois,  fi  ORC^COOH  Per  liter 

'H^oTayer  ceHe  layer 


0.002603 

0.002938 

0.003732 

0.004451 

0.005032 


0.004401 

0.005245 

0.006345 

0.009543 

0.01149 


On.  Hols,  fi  OHCgH^COOH  Per  llter 

H„0  layer  c«He  layer 


0.00930 

0.01021 

0.01187 

0.01240 

0.01460 

0.0l6l0 


0.02904 

0.03396 

0.04079 

0.04617 

0.06l50 

0.07250 


SalicylicTac id°be tween  benzene  and  a, neons  solutions  of  NaCl,  NaCIO,, 
NaNO,,  BaCl2>  Na2S04,  and  MgSO,  at  35  • 

Distribution  of  Salicylic  Acid  at  350  Brt.rbn, 

/  p*  1  r  h  and  Whlt6»  1929*  ) 


Water  and  Chloroform 


Gm.  Mol.  a 
layer 


OHCoH.COOH  Per  liter 

O  . . . \ 

- CHClg  layer 


0.00370 

0.00410 

0.00449 

O.OO489 

0.00528 

0.00568 


0.01055 

0.0123 

0.0146 

O.O169 

0.0196 

0.0224 


Water  and  Toluene 


Gm.  Mol .  fi  OHC6H4COOH  per  llter^ 
-ni^oTayer  ceH5CH3  layer 


0.00550 

0.00660 

0.00770 

0.00924 

0.0109 

0.0121 


0.00924 

0.0119 

0.0154 

0.0199 

0.0251 

0.0308 
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SALICYLIC  ACID 

Distribution  of  Salicylic  Acid  at  23°  Between  Benzene  and 
Aqueous  "Solutions  of  Potassium  Chloride.  ( De  Szyszkowski,  1914. 


Normality 
of  Aq.  K  Cl. 

c4h6 

layer. 

Aq.  K  Cl 

layer. 

Normality 
of  Aq.  K  Cl. 

C.  ne 

ayer. 

Aq  K  Cl 

layer. 

0.1... 

8-999 

.  IO~ 3 

3.5q6. 

IO— 3 

0.5. . . 

4.728 

.  I0— 3 

2-744- 

IO— 3 

0.1... 

6.46 

» 

3.794 

» 

0. 5  . . 

7.466 

» 

3.837 

» 

O.  I  .  .  . 

10.68 

» 

5.252 

» 

0.5. . . 

1 1 .77 

)) 

5.171 

)) 

O.  I  .  .  . 

23.00 

» 

8 . 489 

» 

0.5... 

27.96 

» 

8.702 

c 

0.1... 

44-20 

)) 

12.29 

» 

0.5... 

4 1  •  1 6 

» 

10.76 

» 

O.  I  .  .  . 

62 . 70 

» 

1 5. 20 

» 

0.5... 

56.01 

» 

12.93 

» 

0.1... 

72.44 

» 

16.34 

)) 

0.75. . 

3.995 

)) 

2.529 

» 

0.2).. 

4.871 

» 

3.oo4 

» 

0.75. . 

6.072 

» 

3'.5o4 

» 

0.2).  . 

7. 12 

» 

3.896 

0.75 . . 

1 0 .  o3 

)> 

4  •  43o 

)) 

0.25.. 

11.62 

)) 

5.343 

» 

0.75. . 

21.09 

)) 

7.021 

» 

0.2.5.  . 

25.09 

» 

8.57 

)) 

0.75.. 

38.32 

)) 

9-995 

» 

0.2).. 

41.78 

0 

u.63 

» 

0.75.. 

56.59 

)) 

12.45 

» 

0.25.  . 

62.801 

)) 

14.76  ^ 

•  > 

1.0... 

4.095 

» 

2.461 

» 

1 .0. . . 

29.30 

)) 

7.818 

)) 

1.0... 

72.02 

)) 

i3. 12 

» 

iooo  gms.  Benzene  in  contact  with  aq.  o.  i  n  KC1 

i .  o  n  K  Cl 


» 

» 

» 

« 


contain 

» 

a  large  excess  of  H,0  » 

»  previously  sat.  with  H 2  0  a 

dry  Benzene  contain 


)) 

» 


Gm.  mol *, 

CtH4OH  COOH  at  25*. 
•  7.274. IO-2 

7 . 202  » 

.  7 . 370  » 

.  6.321  » 

.  5  616  » 

(De  Szyszkowski,  1914. 


The  mixtures  were  shaken  in  a  thermostat  for  3  to  7  days. 

Solubility  of  Salicylic  Acid  in  Benzene  at  30°. 5  as  Influenced 
by  Small  Amounts  of  Water. 

(Cohen  and  van  Dobbenburgh,  1925;  Cohen  and  Miyake,  1926.) 

were^madtf  aPParatus  was  Revised  and  determinations  of  the  highest  accuracy 


Wt.  °/o  11,0  contained 
In  CjH6  used. 

None  (=  dry  C6H6). 

0.0040 . . 

0.0147 . 

0.0374 . . 

0.0682 . 


Gms.  C6H4OHCOOH 
per  too  gms.  sat.  sol. 

I  .001  to  I  .021 
I  .  Ol5 
1  .o5o 
1 .095 

1 . 190 


Gms.  CJI.OH  COOH 
per  100  gms.  sat.  sol. 

.  I. 3og 
1.348 
1 . 35 1 
1  . 352 
1.356 

Solubility  of  Salicylic  Acid  in  Carbon  Tetrachloride  and  in  Chloroform 
AT  30«.S  AS  Influenced  by  Very  Small  Amounts  of  Water 
|  .  I  Cohen  and  Miyake,  1926.) 

Equilibrium  was  approached  from  above  and  below  bv 
the  mixtures  in  sea  ed  flocLo  1UW»  uy 


Wt.  Vo  H,0  contained 
In  CeIl6  used. 

o. 1042 . 

o. 1478 . 

O.2171 . 

o.3i3o . 

Excess  11,0. 


mixtures  in  sealed  flasks. 

Carbon  1  etrachloride. 

\Vt.«|oIf,0  Gras.  c,n, oh  coon 

in  C  Cl,  used.  per  100  gms.  sat.  sol. 

None  (=  dry  CCI4).  o.35-o  36 

0.0087. 

0.0227. 


constant  agitation  of 
Chloroform. 


0.0659 . . 

Excess  11,6 


0.35-0.37 

o.36 

o.36-o. 37 
o.36 


wt.  •/.  11, 0 

In  CHCI,  used. 

None(=dryCHCl3) 

o.o354 . . B . 

o .  0608 . . . . 

o. 1081 . 

Excess  H,0. . . 


Gms.  c,h4oh  COOH 
per  100  gms.  sat.  sol. 

i.55-i.56 
1.63-1.64 
1 . 68- 1 . 69 

1 -7.1-1.82 
1  72-1.73 


LTof^On  ‘r,5‘etraChl°ride  sal'  "*0  contain  „.„,90J  gm.  lno|s 

gmS’  Cl,l°r0f0,m  “1‘  "-0  -Ui-  o.  .338  gm.  mots.  C.H.0H  COOH 

(De  Szyszkowski,  1914.) 
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Solubility  of  Salicylic  Acid  in  Alcohols,  in  Ether  and  in  Acetone. 

(Timofeiew,  1891;  at  150,  Bourgoin,  1878;  at  2^°,  Walker  and  Wood,  1898.) 


Gms.  C6H4OHCOOH  Gms.  C6H4OHCOOH 


Solvent. 

t°. 

per  100  Gms. 

Solvent. 

t°. 

per  roo 

Gms. 

Solvent. 

Solution. 

Solvent. 

Solution. 

CH3OH 

-  3 

40.67 

28.91 

C3H7OH(n) 

-  3 

26.12 

20.71 

CH3OH 

+  21 

62.48 

38.46 

C3H7OH(tt) 

+  21 

37  69 

27.36 

C2H5OH 

-  3 

36.12 

26.29 

(CH3)20 

IS 

50.47 

33-55 

c2h5oh 

+  15 

49  63 

33  17 

(CH3)20 

17 

... 

23  •  4* 

COH50H 

21 

53  •  53 

34  87 

(CH3)2CO 

23 

•  •  • 

3i -3* 

C2H50H  90% 

15 

42.09 

29.62 

*  Gms.  per  100  cc. 

sat.  sol.  instead  of  per  100  gms.  sat.  sol. 

100  gms.  sat.  solution  in  methyl  alcohol  contain  39.87  gms.  salicylic  acid  at  150. 

(Savorro,  1914.) 


Solubility  of  Salicylic  Acid  in  Mixtures  of  Acetone  and  Benzene  at  250. 

(Marden  and  Dover,  1917.) 


Acetone. 

Salicylic  Acid. 

Acetone. 

Salicylic  Acid. 

Acetone. 

Salicylic  Acid. 

IOO 

55 

60 

367 

20 

15 

QO 

511 

50 

31 

IO 

7-i 

80 

46.4 

40 

.25-3 

O 

0.92 

70 

42.3 

3C 

20 

Results  for  the  solubility  of  Salicylic  acid  in  benzene  are  given  by 
Miyake,  1930. 


Solubility  of  Salicylic  Acid  in  Benzene. 

_  I."*  ..1am  n  n  .4  T  .  L  ll’n  r-\ 


(Walker  and  Wood,  1898.) 

Gms^  CJE- 
t°. 


11. 7 
18.  2 

25 

30.5 


Gms.  CfiHr 
OHCOOH 
per  100  Gms. 
C«H,. 
0.460 

0-579 
0.78 
O.99I 


34-6 

36.6 

49-4 

64.2 


Gms.  C.H4- 
OHCOOH 
per  100  Gms. 
QH,. 

1 . 261 
1-430 
2.380 
4.40 


t°. 

18 

25 

18 

18 


(von  Euler  and  Lowenhamn,  1916.) 

Gms.  CeH4- 

c  .  t  0HC00H 

Solvent.  per  IOO  cc 

Sat.  Sol. 

C6H6  0.525 

CeHU  o.  762 

0.5 n  CHoCICOOH  in  C6H6  i  .  698 
o.  5 n  CeHjOH  in  CeH6 


0.746 


Gms.  per  100  Gms.  Mixed  Solvent. 
Ethyl  Acetate.  Salicylic  Acia. 

100  38 

90  24.2 

80  22.7 

70  19-5 


Gms.  per  100  Gms.  Mixed  Solvent. 


Salicylic  Acid. 

Ethyl  Acetate.  Salicylic  Acid. 

16.6 

20  6.  2 

14-5 

10  3-42 

12.8 

0  0.92 

9.6 

Solubility  of  Salicylic  Acid  in  Mixtures  of  Benzene  and  Ethyl 

Acetate  at  25  . 

(Marden  and  Dover,  1917  ) 

Gms.  per  100  Gms.  Mixed  Solvent. 

Ethyl  Acetate. 

60 
50 
40 
30 

Solubility  of  Salicylic  Acid  in  Several  Solvents  at  250. 

oOLUBIL  and  Rathmann,  1913  ) 

Gms.  C,H«OHCOOH 

Gms.  C»HiOHCOOH  Solvent.  per  100  cc.  Sat.  Sol. 

Solvent.  pe,,„ee.  |t.Sol.  T<;trachlor  Ethylene  I  ..JOS 

Chloroform  2.1  Tetrachlor  Ethane  2.085 

Carbon  Tetrachloride  0.4  43  pentachlor  Ethane  1064 

Trichlor  Ethylene  1  •  5*9  .  ..  -d  at  IS°.  ,  (Westerand 

IOO  8™-  difh'°r  acid  at  ij*-  >  's'*) 

100  gms.  trichlor  ethylene  r  H  OHCOOH  at  20*. 

J,  m  5  7.  Glycerol  ,-  =  ->»>  d“^"r.g  8  ‘  » 

„  98.5  »  {d  —  1.264a)  (Holm,  1921/  1921a,  1922. 

100  Cymene  ( b.  pt.  .76-.76-.5)  dins..,.  o.97S  ...  C.B.0HC0.2H 
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Solubility  of  Salicylic  Acid  in  Several  Solvents. 

(Sldgwlck  and  FXbank,  1921a.) 


Results  for: 

Ethyl  alcohol(99.o%) 

to  Gms.fi  OHCgH^COOH 
per  100  gms.  sat.  sol. 


n  Butyl  Alcohol 

.0  Oms.  fi  OHC6H4COOH 
per  100  gms.  sat.  sol 


Benzene 

Oms.  fi  0HC6H4C00H 
per  100  gms.  sat.  sol. 


n  Heptane 

.0  0TO.fi  OHCgH4COOH 
per  100  gms .  sat .  sol 


41.0 

40.6 

24 .0 

24.36 

44.3 

1.92 

92.2 

2.09 

85.2 

60.4 

38.0 

28.88 

65.0 

5.27 

112.4 

5.37 

125 . 2 

8l.2 

85*6 

48*9 

98.5 

20.8 

134.3 

20.15 

121.6 

79 .2 

114.5 

41. 1 

142.0 

41.6 

131.5 

64.5 

149.5 

81.4 

14O.O 

81.3 

Solubility  of  Salicylic  Acid  in  Several  Solvents  at  28°. 

(Desal  and  Patel,  1936.) 


Solvent 


Om.  Mol.  fi  OHCeH4COOH 
per  l.Ogm.  mol.  sat.  sol. 


Solvent 


Om.  Mol .  fi  0HC6H4C00H 
per  l.Ogm.  mol.  sat.  sol. 


Water 

Hexane 

cci4 

Benzene 
Toluene 
q  Xylene 
Chloro  benzene 


0.0003118 

0.00111 

0.003803 

0.005441 

0.006052 

0.006554 

0.007903 


Nitro  benzene 
Chloroform 
Methyl  alcohol 
Ethyl  alcohol 
A  Propyl  alcohol 
a  Butyl  alcohol 
Acetone 


0.02509 
0.02679 
0. 1252 
0.1479 
0.1438 
0. 1568 
0. 1906 


Results  in  the  form  of  diagrams  are  given  by  Desai  and  Patel,  1935a 
for  the  solubility  of  salicylic  acid  in  binary  mixtures  of  the  above 
solvents. 


Solubility  of  Salicylic  Acid  in  Several  Oils  at  23°. 


(Verkade,  1921.) 

Very  carefully  refined  fatty  oils  were  used. 


Oil. 


Gms.  C6  H,  OH  COO II 
per  100  gms.  oil. 


Olive  oil .  <2.43  (2.59) 

Cotton  seed  oil .  ?. 55 

Peanut  oil  1 .  2.82 

®  II- .  2 . 3<) 


Oil. 


Gms.  C6 II4  OU  COOH 
per  100  gms.  oil. 


Cocoanut  oil .  3.18 

Linseed  oil .  3.4-2 

Cantor  oil .  14.81 

The  result  in  parentheses  is  by  Waterman n 


Solubility  of  Salicylic  Acid  in  Oils  (Temp,  not  stated) 

(Engfeldt,  1913.)  ' 


Oil  of: 

Phocae  (Dog  Fish  Oil) 

Jecoris  Aselli  (Cod  Liver  Oil) 
Arachidis  (Peanut  Oil) 
Amygdalarum 
Olivae  (Olive  Oil) 

Rapae  (Rape  Seed  Oil) 
Papaveris  (Poppy  Seed  Oil) 


Gms. 

C,H4OHCOOH 

per  100  Gms. 
Sat.  Sol. 

1 . 70 
1 . 86 
1.88 
2.08 
2.14 
2.17 
2 . 22 


Oil  of: 


Sesami 
Cannabis 
Lini  (Linseed  Oil) 
Juglandis  (Walnut  Oil) 
Gossypii  (Cottonseed  Oil) 
Ricini  (Castor  Oilf 
Paraffiniam  Liquid 


Gms. 

QH4OHCOOH 
per  100  Gms. 
Sat.  Sol. 

2.6l 


3 

3  04 

3  15 
3  23 
12.98 
o 


in  oil  <-  concMn^HjOJa1?' 25»Sis°givenCayi1'i  iTh  '  B  "''T  °U  and  in  water  (c°nc. 
■912).  This  corresponds  to  2.6  gms.  acid  per  J^oH  ('9'  ’• 


c7h6o3 
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Solubility  of  Salicylic  Acid  in  Mixtvpbs  of  Bbnzinb 
AND  HkPTANB  AT  25°. 

(Herz  and  Levi,  1930.) 


Vol.  %  c6H6  in 

0m.  Mols.  OHCgH4COOH 

Vol . %  CgHg  In 

Om.  Mols.  OHCgH4COOH 

ceHe  4  c7Hie  mxture 

per  liter  sat.  sol. 

*  C7H16  Mlxture 

per  liter  sat.  sol. 

100 

O.OSO 

40 

0.0422 

80 

0.0473 

20 

0.0371 

60 

0.0449 

0 

0.0279 

Freezing-point  data  are  given  for  mixtures  of  Salicylic  Acid  and: 


Acetamidel 12) l 22) 

Acetanilide  +  Antipyrine(9> 
Acetanilide  +  Urea(9a) 
Antipyrine  +  Benzoic  Ac  id ( 6 ) 
Antipyrine( 13) 

Azobenzene ( 16) 

Benzoic  Acid(23> 

Benzoic  Acid  +  Antipyrine(6) 
Benzamide! 12) 

Caffeine(2i) 

Camphor ( 10) ( 17 ) l 18) 

Dimethyl  pyronel 11) 

Cineole! 3) 


Iodo  benzoic  acid! 19) 
Naphthalene! 2) 

Naphthol (1)14) 
Naphthylaminesl 15) (20) 
N'itro  toluene(s) 

Oxy  benzaldehyde! 14 ) 
Phenylene  diamines! 15) 
Thymol ( 7 1 
Toluidine! 151*16) 

Tri  nitro  toluene(s) 
Urea! 6 ) ( 16 ) l 15 ) 

Urea  +  Acetanilide(9a) 
Urea  +  Urethan(8) 


( 1 )  Bartholomew  and  Wark,  1926;  Bernouilli  and ^arasin,  1930,  3 

Bellucci  and  Grassi,  i9i3;*4'Castiglione,l937;  (5)  _Cr^kf°^ 

1930;  (6)  Hrynakowski,  1934;  *7)  Hrynakowski  and  Szmy  ,  935, 

Hrynakowsky  and  Szmyt,  1935a;  (9)  Hrynakowski  and  Szmy  ’  ^35  ^ 
Hrynakowski  and  Szmyt,  1935c;  ( 10)  Jef  remow  1913,  ( J*  J  r^ann’ 

aSd  Zechner,  1925?3*  17)  Lajoux,  (18I  LeFevre  andean,  1,3,; 

tiql  Lettre  and  Lehmann,  1938;  (Ml  Milone  and  Rossignoli, 

Regenbogen  and  Schoorl,  1924;  (22I  Rheinboldt,  Henning 
.1925;  (23)  Jaeger,  1907* 


and 


1932;  (21) 
Kirscheisen, 


HYDROXY  BENZOIC  ACID  m  0HC6H4C00H. 

solubility  of  Mbta  Hydroxy  Benzoic  Acid  in  Water 


Average  curve  from  the  results 
1914;  Flaschner  and  Rankin,  1910 

Gins.  E  0HCfiH4C00H  t<j 

1  per  100  gms.  sat.  sol. 


of  Walker  and  Wood,  1898;  Savorro, 
Sidgwick  and  Ewbank,  1921a. 


Gms.  0  0HC6H4C00H  ^.o 
per  100  gms.  sat.  sol. 


0ms.  B  0HC6H4C00H 
per  100  gms.  sat.  sol. 


50 

60 

Q  .  0 

110 

50.0 

0 

10 

0.35 

0.55 

4-3 

7.0 

120 

140 

60.0 

76.0 

20 

0.85 

70 

80 

11.0 

l6o 

86.0 

25 

1.07 

20.0 

l80 

93-o 

O  O 
on  d- 

1-35 

2.0 

90 

100 

37.0 

201m.pt. 

100.0 

- 
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Solubility  of  Mbta  Hydroxy  Benzoic  Acid  in  Aqubous 
o.oi  Molar  Sodium  SaltI?)  Solutions  Containing  Increasing 
Amounts  of  Potassium  Chloride  at  25 

(Osol  and  Kilpatrick,  1933a.) 


0*1.  M0l8.  KC1 
per  liter 

d.  of 

sat.  sol. 

Gw.  MOl.  m  0HCgH4C00K 
per  liter 

Gm.  Mols.  KC1 
per  liter 

d.  of 

sat.  sol. 

Gm.  MOl.  E)  0HCgH4C00H 
per  liter 

0.0 

0.2 

0.5 

1.0000 

1.010 

1.024 

0.0706(=  9*745  gms 
0.0657 

O.0606 

.  )  1.0 

1.5 

2.0 

1.044 

1.067 

I.088 

0.0529 

0.0470 

0.0399 

The  coefficient  of  distribution  of  meta  hydroxy  benzoic  acid  between 
water  and  olive  oil  is  0.4-  (Boeseken  and  Waterman,  1911.) 

Solubility  of  Meta  Hydroxy  Benzoic  Acid  in  Benzbne. 

(Walker  and  Wood,  1896.) 


0 

Gms.  E  0HCgH4C00H 

,0 

Gms.  e  0HCgH4C00H 

t 

per  100  gms.  CgHg 

t 

per  100  gms.  CgHg 

20 

0.008 

40 

0.017 

25 

0.010 

50 

0.028 

30 

0.012 

60 

0.047 

100  cc  sat.  solution  of  meta  hydroxy  benzoic  acid  in  Acetone  contaia 
26.0  gms.  m  0HC6H4C00H  at  230. 


100  cc  sat.  solution  of  meta  hydroxy  benzoic  acid  in  Ethyl  Ether 
contain  9.73  gms.  m  0HC6H4000H  at  170.  (Walker  and  Wood,  1898.) 

100  gms.  sat.  solution  of  m  hydroxy  benzoic  acid  in  CH30H  contain  53.58 
gms.  m  0HCeH4C00H  at  150.  (Savorro,  1914.) 


100  gms. 


95%  formic  acid  dissolve  2.37  gms. 


m  0HCflH  COOH  at  20.8°. 
(Aschan,  1913. ) 


Solubility  of  Meta  Hydroiy  Benzoic  Acid  in  Sbvbral  Solvents. 

(Sldgwlck  and  Ewbank,  1981a.) 


Solvent 


,0 

Gm.  e  0HCgH4C00H 

0 

Gm.  e  0HCgH4C00H 
per  100  gms.  sat.  sol. 

per 

100  gms .  sat.  sol. 

Solvent 

t° 

%)65.0 

39-6 

Benzene 

122.5 

1.23 

132.0 

61.3 

It 

141.0 

2.95 

160.0 

81.7 

II 

154.5 

5.16 

36.5 

20.7 

11 

162.0 

IO.54 

115.0 

40.8 

II 

173.0 

22.4 

151.2 

59.2 

II 

182.5 

41.6 

180.3 

84.7 

II 

185.5 

62.3 

170.0  o.86(liquid) 

i97.o(tr.ptJ  2.0  " 

II 

192. 15 

82.  3 

n  Butyl  Alcohol 


n  Heptane 


acidCandDg  ^  giVe“  f°r  mixtures  of  meta  hydroxy  benzoic 

Benzamide  (Kremann  and  Auer,  1918.) 

Cineole  (Bellucci  and  Grassi ,  1913.) 

Iodo  benzoic  acid  (Lettre  and  Lehmann,  1938  ) 

Michler's  ketone  (Pfeiffer,  1924.) 

Tetra  methyl  diamino  benzo  phenone  (Pfeiffer,  Goebel  and  Angern, 

1925.  ) 


C7H603  530 

HYDROXY  BENZOIC  ACID  p  0HC„H.C00H. 

0  4 


Solubility  of  Para  Hydroxy  Bbnzoic  Acid  in  Watbr. 

(Up  to  50°,  Walter  and  Wood,  1898;  Above  50°,  average  curve  from 
the  closely  agreeing  results  of  Flaschner  and  Rankin,  1910  and 
Sldgwlck  and  EX  bank  ,  1921a.) 


r0 

Gms.  p  OHCgl 

«4cooh 

t° 

Gms.  p  OHCgH4COOH 

t° 

Oms . 

P  OHCgH4COOH 

l 

per  100  gms.  sat.  sol. 

1  1 

per  100  gms. sat.  sol. 

V 

per  100 

gms.  sat.  sol. 

10 

0.25 

50 

2.3 

120 

59-0 

15 

—  I 

I0.44) 

60 

4.2 

130 

67.O 

20 

0.50 

70 

7.0 

140 

73*0 

25 

O.64 

80 

12.0 

l60 

82.5 

30 

0.8l 

90 

20.0 

l80 

90.5 

35 

1.00 

100 

33.3 

200 

97.0 

40 

1.23 

110 

47.8 

213 

m.pt . 

100.0 

50 

2.07 

(2.98) 

The 

results  ii 

n  parentheses 

are  by  Savarro, 

1914. 

Para  hydroxy  benzoic  acid  crystallizes  with  i  Hg0  and  the  triple 
point  is  at  62°.  (Sidgwick  and  Ewbank,  1921a.) 

One  liter  sat.  solution  of  para  hydroxy  benzoic  acid  in  water 
contain  0.0454  gm.  mol.  (  =  6.267  gms.)  p  0HC6H4C00H  at  250.  (Osol 
and  Kilpatrick,  1933a.) 


Distribution  of  Para  Hydroxy  Benzoic  Acid  Between  Water 
and  Ethyl  Ether  at  2d'1  ( Smith,  1921-1922. 


Millimols.  pOH.CtU.COOU  per  liter  of 
11,0  layer  (Ct).  <C,U,),0  layer  (C,). 

0.3 i 25  2.2625 

0.400  3.25o 

5.025 


c, 

c, 

7.23 
8.  i3 
8.72 


MllliinoU.  p  OII.Cf,H,COOH  per- liter  trf 
11,0  layer  (C,U  (C,Hs),0  layer  (C,l, 

0.875  7-425 

I.40  12.8 


C, 

8. 5n 

9.i5 


Fwezfng-pomtiowering  data  for  mixture,  of  m  hydroxy  benzoic  acid  and  Michlef, 
ketone  are  given  by  Pfeiffer,  1924. 


The  coefficient  of  distribution 
between  water  and  olive  oil  is  0. 


of  para  hydroxy  benzoic  acid 
6.  (Boeseken  and  Waterman,  1911.) 


Solubility  of  Para  Hydroxy  Bbnzoic  Acid  in  Bbnzbnb 

(walker  and  Wood,  1898.) 


Gms.  P  0HC6H4C00H 
per  100  gms.  (^Hq 


Oms.  P  OHCgH^COOH 
per  100  gms.  CgHg 


10 

20 

25 

30 


0.00l8 

0.0027 

0.0035 

0.0045 


40 

50 

60 

80 


0.0082 

0.0l62 

0.028 

0.066 


cc  sat.  sol.  of  p  hydroxy  benzoic  acid  in  Acetone  contain 
2"oo8cc'sa5.1ol.  of  p  hydroxy  benzoic  aci^Uethy^ethe^ contain 
9 '  ioo^ gms . “sau  °sol .  of  p  hydroxy  benzoic  acid  in  Methyl  Alcohol 
conlain  «6.»  g»n-  ISav0rr0' 


HYDROXY  BENZOIC  ACIDS 


531 


c7h6o3 


Solcbiiity  of  Paha  Hydroxy  Bbnzoic  Acid  in  Sbvbral  Solvbnts. 

(Sldgwlck  and  EXbank,  192ia.l 


„  Ores,  p  OHCflH,COOH  per 

.  Oms. 

P  OHC6H4COOH  per 

Solvent 

100  gns.  sat.  sol. 

Solvent  t  1Q0 

gins.  sat.  sol. 

Ethyl  Alcohol (99%) 67 

38.75 

Benzene 

132.2 

1.04 

II 

136.5 

60.9 

II 

156.9 

3.04 

It 

184.O 

82.9 

II 

165.2 

4.3 

3  Butyl 

32.5 

19-5 

It 

178.0 

10.3 

It 

62.O 

25.08 

It 

191.5 

21.0 

II 

"  ll6.I 

39.45 

II 

195-7 

40.6 

II 

167.O 

62.4 

II 

198.8 

61.3 

II 

193.8 

85.5 

It 

206.0 

83.O 

II 

D  Heptane 

197.0 

i.6( liquid) 

208.5ltr.pt.)  1.8 

Freezing-point  data 

are  given  for 

mixtures  of 

para  hydroxy 

benzoic 

acid  and: 


Benzamide  (Kremann  &  Auer,  1918.) 

Cineole  (Bellucci  and  Grassi,  1913.) 

Iodo  benzoic  acid  (Lettre  and  Lehmann,  1938.) 

Sarcosine  anhydride  (Pfeiffer,  Angern,  Wang,  Seydel  and  Quehl,  1930.) 


RESORCYLIC  ACID 


( Resorcinilic  Acid). 

Distribution  of  Resorcinilic  Acid  at  25°  Between  : 

Smith,  1921,  1922.  ) 

Water  and  Xylene. 


Water  and  Ether. 


Milllmols. 

per  liter  of 

n,o 

(C,  H$),  0 

c, 

layer  (Ct). 

layer  (C,). 

c,* 

0. i35o 

I . 5950 

1 1  .81 

0.2812 

4.5l87 

16.00 

0.3875 

8.7125 

22. 5o 

o.5o 

12.75 

25 . 5o 

Milllmols.  per  liter  of 


H,  0 

layer  (C,). 

19.0. 

26.8 

4o.5 


Xylene 
layer  (C,). 

o.5o 
0.80 
1 . 5o 


c, 

Ci' 

0.0260 

0.0298 

0.037 


GENTISIC  ACID  (2,5  dihydroxy  benzoic  acid)  2.5  (OH),C»  H3COOH 

Distribution  of  Gentisic  Acid  at  25°  Between  : 
(Smith,  1921-1922.) 

Waler  and  Ether. 

Milllmols.  per  liter 


Water  and  Chloroform. 


Milllmols. 

per  liter 

11, 0 

CII  Cl, 

c. 

layer  (C,| 

layer  (C,|. 

C,’ 

1  5 . 20 

0 . 3-2 

0.0210 

20.76 

0.45 

O.O217 

0.0234 

i8 . 40 

0.90 

Water  and  Xylene. 

Milllmols.  per  liter 


U,0 

layer  (C,). 

o.3i 
0.41 
0.60 
0.83 
1 . 12 


(C,H5),0 
layer  (Cs) 

I  .205 
2.07 

3.98 
7,65 
n. 92 


c, 

C, ' 

3.89 
5 .05 
6.64 
9.22 
10.65 


H,0 

layer(C,) 

23 . 55 
3o .  5o 
37 . 5o 


C,H,(CH,|, 
layer  (C,). 

0 . 4o 
O.61 
o.q5 


C, 

V 

0.017 
o .  020 
0.024 


C?H  60, 
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DI  NITRO  TOLUENE  2,4  CH3 .C6H3. ( N0g ) 2 . 

SOLBBILITY  OF  DlNITRO  TOLUENE  IN  WATER  AND  IN  OTHER  SOLVENTS. 

(Desvergnes,  1925.) 


Solvent 

Water 

II 


CH.COOCpH. 

icLi.co 

ch3oh 

C9R„0Hl96%) 
( 100%) 


2m5 


r0 

Gms.  CHjCgHglNOgJg 

Sol vpn f 

t® 

Gms.  CH3CgH3(N02)2 

t 

per  100  @ns.  solvent 

OUl  veil  u 

per  100  gjns.  solvent 

22 

50 

0.027 

0.037 

C6H0 

cftci3 

15 

15 

60.64 

65.08 

100 

0.254 

(C8HJ2° 

15 

9-42 

15 

57.93 

crM 

15 

76.80 

15 

81.90 

c§ 

15 

2.31 

15 

5.01 

CCI4 

15 

2.43 

15 

1 .92 

c6h5ch3 

15 

45-47 

15 

3»04 

100  gins.  sat.  solution  of  dinitro  toluene  in  liquid  sulfur  dioxide 
-  -  CH3.C6H3IN02)2  at  ?  t°.  (DeCarli ,  1927.) 


contain  40  gms 


t°.  (DeCarli,  1927.) 


Freezing-point  data  are  given  for  mixtures  of  Dinitro  Toluenes  and: 


Acenaphthene(24> (261(10) 
Aniline(24) I21) 
Anthracene(24) I25) 
Azobenzenet 14) 

Azoxybenzenel 13) 

Benzene! 22) 

Benzoic  acid(6) 
Carbazolef28) 

Diethyl  diphenyl  ureal  13) 
Dimethyl  amino  azo 
benzenel 14 1 

Dinitro  benzenel 10) (16) 

( 17 ) ( 18) 
Dinitro  toluenes! 15) <9>( i° 


Diphenyl  amine(io) (31* 
Fluoranthene! 33) 

Fluorenel 24) 

Hydroquinol  dimethylic 
etherl 12) 

Naphthalene(20 ) (30) 
Naphthylamines( 24) ( 36* 
Naphthol ( 12) 

Naphthol  methyl  etherl 12 
Nitro  mannite(34) 

Nitro  penta  erythrite(34 
Nitro  toluenesli) (2) (3* 
(8) (5) (9) (10) (15) 


Pyrene! 33) 

Picric  acid(35) 
Salicylic  acid(7) 
Toluidines(27> 1 24) 
Trinitro  toluenes! 3) 

(8)  (4)  (11)  (35M9M10I 
(16M18M5H17* 

Trinitro  phenol(i7) 
(Trinitro  phenyl  methyl 
nitramine(i9) 
(Trinitro  xyleneU) 
Triphenyl  carbinol(23) 
Urea! 27 ) ( 32) 

Phenanthrenel37>'l  38) 


Oxy  benzaldehyde(29) 

1  \  Roil  Cordon  Sory  and  White,  1921, 

111  Bell  and  Cordon,  1921;  (2  ,  gauyer,  19191  ( S>  Bogoiav- 

I3l  Bell  and  Herty  Jr.,  and  Hughes,  1930;  <7»  Crockford 

lenslenski ,  1918, .l?J?’Giua  1913-  (9I  Giua,  19m;  < 10'  Giua,  1915, 
and  Zurburg,  1930,  (81  Glu  ’  V]  ,U|0  1920;  1 13 >  Giua  and 

(,ll  Giua,  1920;  I12I  Giua  and  Marcellmo  19  Gibson>  Duckbain 

Guastalla,  19251  1 «'  u,  I  Hrynakowski  and  Kapuscinski, 

and  Fairbairn,  1922 , U6I nryoakcws  t  939.  jef remow  and 

1933b ;  (18I  Hrynakowski  and  feP“s^"=k  ' ?3Kremann,  1906;  (22I  Kremann, 
Tichomirowa,  1926;  I20I /"“SSil eHl  .921 ;  (2,1  Kremann,  HOmgsberg 

>908;  (231  Kremann,  Ho  land  Muller  ^  (a6)  Kremann  and 

and  Mauermann,  1923,  ,2S’  ^  Petritschak,  19171  I28I  Kremann  and 
Haas,  19791  '^^^tT^nn  Ind "0  an?sa,  19231  I30.  Kremann 
Strzelba,  1921;  I29)  rT,.  1Q26-  (32)  Rheinboldt  and 

and  Rodinis,  1906;  (31  ^hein  ’  19  \  j  Urbanski,  1934;  <35> 

Kirscheisen,  1926;  ( 33 >  f ‘”°K««ni  ani  Crasser,  1916. 

Wogrinz  and  Van,  1,1,>  f6  ngi  Kremann  and  Hofmeier,  1910. 

(37)  Kremann  et .  al.,  190». 
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Coefficients  of  Distribution  of  Dihydroiy  and  Trihydroxy  Benzoic 
Acids  Between  Water  and  Olive  Oil. 

(Boeseken  and  waterman,  1911.) 


AC  Id 


2.4  Dihydroxy  Benzoic  Acid 

2.5 

3*4  "  "  " 

3.4.5  Trihydroxy  Benzoic  Acid 


Coef.  of  Distribution 

1.0 

0.3 

0.05 

0.025 


AminonitroBENZOIC  ACIDS  CeH3.NOj.NH2.COOH  0,  m  and  p. 

Solubility  of  the  Three  Isomeric  Aminonitrobenzoic  Acids: 


In  Ether. 


In  Ethyl  Alcohol  (90%). 
Gms.  CeHiNOj.NHi.COOH  per 


V. 

100  cc.  Ether. 

t*. 

100  cc.  Alcohol. 

Ortho. 

Meta. 

Para. 

Ortho. 

Meta.  Para. 

2.7 

IO.84 

I.70 

6.41 

3 

8.I3 

1.79  8.4 

5-8 

16.05  (6-8°) 

I  .8l 

8.21 

9.6 

IO.7O 

2.20  1 1. 3 

GALLIC  ACID  3.4.5,  (OH),CeHjCOOH.HjO. 

Solubility  in  Aqueous  Ethyl  Alcohol  at  250 

(Seidell,  1910.) 

Gms.  QH. 

(OH^COOH.HjO 
per  100  Gms. 

Sat.  Sol. 


Wt.  Per  Cent 
C,H5OH  in 
Solvent. 


<4 5  of  Sat.  Sol. 


Wt.  Per  Cent 
C,H,OH  in 
Solvent. 


da  of  Sat.  Sol 


Gms.  C*Hj 
(OH),COOH.HjO 
per  100  Gms. 

Sat.  Sol. 

O.957  l6 

O.946  l8 

°-9 33  19-9 

0.919  21.2 

0.911  21.6 

0.902  22.2 

(Greenish  and  Smith,  1903.) 

(U.  S.  P.  VIU) 
( Smith,  1921-1922.  ) 


1  15  60 

2  70 

4.2 

7-5 
10.6 

13-4 

100  gms.  HjO  dissolve  0.95  gm.  gallic  acid  at  15  . 

100  gms.  HjO  dissolve  33.  3  gms.  gallic  acid  at  ioo°. 

Distribution  of  Gallic  Acid  at  25°  Between 


O 

IO 

20 

30 

40 

SO 


I  .002 
O.992 
O.983 
O.977 
O.972 
O.965 


80 

90 

95 

100 


Water  and  Ether. 

Millimole,  per  liter 

11,0  laver 

(C,). 

9. .  82 
8.25 
15.75 
35.2 
59.5 


1  c.  If,  1.0 

Acetone 

la>er  |C,). 

c, 

layer  (A I. 

1  .27 

0.451 

0.8625 

3.72 

0.452 

*2.  32.5 

7.13 

0.452 

4.45 

16.  IO 

O.457 

9.55 

27 . 0 

0,453 

Acetone  and  Glycerol. 

Millimole,  per  liter 


Glycerol 
layer  (G 1 

2.45 

6.625 

12.85 

*9.85 


A 

---  • 

G 

0.35  2 
0.35 1 
o.  346 
0.320 


Solubility  of  Gallic  Acid  in  Organic  Solvents  at  25* 

(Seidell,  1910.)  J 


Solvent. 

Acetone 

Amyl  alcohol  (iso) 

Amylacetate 

Benzene 

Carbon  Disulfide 
Ether  (abs.) 
Ethylacetate 


Density  of  Solvent. 

^15  =  O.797 
(ho  =  0.817 
(ho  =  0.875 
f/25  =  C.873 
(h  5  =  1.258 
duo  =  0.71 1 


dy,  of  Sat. 
Solution. 

O.941 

O.834 

O.878 

0-875 

1.262 

O.718 

O.911 


Gms.  C,H,(OH), 
COOH.H.O  per  too 
Gms.  Sat.  Sol. 

25-99 

5-39 

2.72 

0.022 

0.042 

1  -37° 
3.610 


'TV,  c  ^  O.892  u.yu  t  (jjq 

The  amount  of  gallic  acid  dissolved  by  carbon  tetrarhlorlH  1  .  6  c 
toluene  was  too  small  for  estimation.  Y  tetrachloride,  chloroform  and 

100  gms.  glycerol  dissolve  8.3  gms  CnH.fOH)  mnu  un  <■> 

■oo  gm,  95%  formic  acid  dilllve 


i  .a. 4  DinitrANISOLE  (IN02)2C6H3.0CH3  i.  in¬ 
solubility  in  Several  Solvents. 

(Desvergnes,  1924.) 

Commercial  dinitranisole  was  dissolved  in  twice  its  weight  of  nitri<\acid  (d  =  1^4®) 
and  after  24  hours  the  crystals  were  washed  with  cold  nitric  acid,  with  water  and 
finally  with  alcohol.  The  m.  pt.  was^4°-58. 

Gms.  Gms. 

(NO,),C6H,OCH,.  (NO,),C«H,OCH» 

Solvent.  t*-  per  100  gms.  solvent.  Solvent.  t*.  per, 100  gms.  solvent. 

Water .  i5  o.oi55  Chloroform  (  >5  34. 00 

»  .  5o  o.oi36  ( dx 5=  1.4887)...  (  5o  102.96 

„  .  100  0.4780*  Ether  (anhy.)  (  i5  3. 821 

Ethyl  acetate  (  i5  25.07  =  0.7193). . .  \  33  *>.780 

(d,«  =  0.9048)...  {  5o  7.8.63  Pyridine  i5  7|.5i 

Acetone  j  i5  85.66  (d1#=s  o.98o5). . .  5o  >98-98 

(rf15  =  0.7998)...  (  5o  218.97  CS,  >5  o.356 

Ethyl  alcohol  (96°)  l  i5  1.887  (^5=1.2723)...  3?  0.889 

(at5  =  9.81 12). . .  1  5o  6.448  CCU  >5  o.356 

Ethyl  alcohol  (abs.)  j  i5  2.997  (rf,5=  1 .6012). . ,  5o  1.196 

fA.-o.7Q67)...  5o  7.185  Toluene  >5  *6.63 

Benzene  1  i5  30.27  (d15_  o.8?3S). . .  5o  79.  7 

(dn  =  0.8826)...  {  5o  128.43 

v  At  this  temperature  water  saponifies  the  dinitranisple  yielding  the  corresponding ‘dinitrophenol. 

Freezing-point  data  for  mixtures  of  x.3-5  dinitro  anisole*with  nitro 
mannite  and  with  nitro  erythrite  are  given  by  Urbafaski,  1933- 

TRITOLYL  ARSINE  AslCflH4CH3 )  3 . 

.  Tturpc  of  tritolyl  arsine  and  iodo  toluene 

Freezing-point  data  for  mixtures  o  j 

are  given  by  Peat,  1925- 


BROMO,  CHLORO  etc.  TOLUENES  BrC6H4CH3. 
Freezing-point  data  are  given  for  mixtures  of: 


Bromo  toluene 


It 

II 

II 

II 

II 

II 

II 

It 


+  Benzene(7> 

+  Chloro  toluene! 2) 

4.  Bromo  toluene! 3) 

+  Di  bromo  benzene! 1) 
4.  Ethylene  bromide! 7) 
4.  Ethyl  succinimide! 7 
4-  Phenol! 7 ) 

4.  Tri  benzylamine! 7 ) 

+  Thymol (7) 

4-  Veratrol  1 7 ) 

4-  Xylene! 7 1 


Chloro  toluene 


Fluoro  toluene 

n  " 

Iodo  toluene 


4-  Bromo  benzene! 8) 

4-  Bromo  toluene! 2) 

4-  Chloro  benzeneU*  (5> 
4-  Chloro  toluene(9l 
4-  Di  chloro  benzene(8) 
4-  Fluoro  benzene(8> 

4-  Fluoro  toluene! 2) 

+  Toluene 

4-  Chloro  toluene! 2) 

4-  Toluene! 2) 

4-  Tri  p  tolylarsine(6) 


•  1  „cti  i qou *  ( 2)  Janecke  and  Rahlfs,  1932; 

(l)  Borodowski  and  Bogojawlensk^,  ££  peat>  1925;  ,7,  Paterno 

(3)  Van  der  Laan,  1907,  *4  ’  .  (o)  Wahl,  Normand  and  Vermeylen, 

and  Ampola,  1897;  (81  Timmermans,  1939.  '9< 

1922. 


C,H,CHtCl. 


BENZYL  CHLORIDE  ..  .  chloriae  with  methyl  a»ili« 

are^given^y^roezynski  and  Onye.  1910. 


and 
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DIBROMO  EJ  TOLUIDINES  Brg.Ce  Hg  .  CH  3.  NH  g. 

Freezing-point  data  for  mixtures  of  3.6  di  bromo  and  4.6  di  bromo  meta 
toluidines  are  given  by  Olivier,  1925- 

TOLUOL  DIAZONIUM  PHOSPHOfc  HEXA  FLUORIDE  CH3. CeH4 . Ng . PFe . 

100  gms.  HgO  dissolve  0.013  gm.  mol.  C7H7NgPFe  at  o°.  (Lange  and 
Mtiller,  1930.) 


BENZAMIDE  CeH6C0NHg. 


Solubility  of  Benzamide  in  Mixtures  of  Alcohol  and  Watep 

at  250. 

(Holleman  and  Antusch  —  Rec.  trav.  chim.  13,  294,  ’94.) 


Vol.  % 

Gms. 

ChHjCONHj 

Alcohol. 

per  100  Gms. 

ICO 

Solvent. 

17.O3 

95 

21 . 12 

90 

24.50 

85 

26.15 

83 

26.63 

80 

26.43 

75 

25  /IT 

Sd.  Gr.  of 
Solutions. 

Vol.  % 
Alcohol. 

0830 

70 

O.856 

60 

O.878 

5° 

O.895 

40 

0  900 

31 

O.907 

J5 

O.917 

0 

Gms. 

C«H8CONH2 

Sp.  Gr.  of 

per  100  Gms. 

Solutions. 

Solvent. 

23-87 

O.925 

18.98 

o-939 

13-74 

0.949 

8.62 

0.958 

5-33 

0.967 

2.28 

0 .982 

1  -35 

0.999 

See  remarks  under  a  Acetnaphthalide,  p.  705. 


100  gms.  pyridine  dissolve  31.23  gms.  benzamide  at  20°-25°.  (Dchn  roi?  ) 

100  gms.  aq.  50%  pyridine  dissolve  39.15  gms.  benzamide  at  20°-2S°. 

The  coefficient  of  distribution  of  benzamide  between  oil  and  water  is  0.66  at 
3  and  O.43  at  36  .  (Meyer.  1901.1909.) 


100  gms.  sat 
gms.  CcH6C0NHg 


.  solutionsof  benzamide  in  liquid  ammonia  contain 
at  ?  t°. 


35 


100  gms.  sat.  solution 
17  gms.  CeH5C0NHg  at  ?  t 


of  benzamide  in  liquid  sulfur  dioxide 
°.  (DeCarli,  i9a7.) 


contain 


BENZAMIDE  C.H.CONH,. 

Solubility  op  Bbnla„,de  »  Ethyl  Alcohol.  ,9p.7.„, 


V- 

0.0. 
10. o. 
20.0. 
25.0. 
3o .  o . 


d.  of 
sat.  sol. 

o.833 

o.832 

o.833 

o.835 

o.838 


Gm.  mol. 
C,  Hs  CO  N  If, 
per  100  G.  M. 
sat.  sol. 

3.1 

4.2 

6.2 

7-4 

8.8 


Gms. 

C,  Hj  CO  N  H, 
per  too  pus. 
C,  H4  OH. 

8.35 
u  .5 
16.0 
19.0 
23.0 


t*. 

40. 

5o. 

60. 

70., 


d.  of 
sat.  sol. 

0.848 

0.862 

O.881 

O.913 


Gm.  mot. 
C,HtCONH. 
per  100  G.  M. 
sat.  sol. 

n.5 
l4  -2 
17.2 
20.0 


Solubility  or  Benla„,de  in  Sever.l  Solvents. 


Watei 


Solvent. 

t . 

10-2  o/0  aq.  SO  1.  6f  Anti  pyrin  e .  It 

Quinoline . ’  ’ .  20-25 

Eqoi.mol.uiixtureofciH.bH+QuiHoiin'e.  I 


Gms  C,  H5  CONH, 
per  100  gm.M.  .solvent. 

o.58 
0.60 
17-o3 
6.27-4- 
1 8.55-+- 


Gms. 

C,  H,  C  O  N  H , 
per  100  gms. 
C,  HsOH. 

33.0 

43.5 

54.5 

66.5 


Authority. 

(Ollverl-Mandala,  t92«.) 
» 

(Pucher  and  Dehn,  mi) 
»> 

>> 


c7h70, 
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Solubility  of  Benzamide  in  Mixtures  of  Ethyl  Alcohol  and  Water. 

( Pleuger,  1925. ) 

Gms.  C6HsC0NH,  per  100  gms.  sat.  solution  at  : 

Wl.  per  cent  C,  HsOII  _ — -  - - - - - 


In  solvent.  30*.  50°.  70°.  90°.  110°. 

O.o(=H20) .  -  2.0  7.5  8l.O  95.0 

10.0 .  2.0  5.5  36.o  82.5  94-5 

3o.o .  8.5  23.5  57.5  82.0  93.8 

49.5  .  17.0  37.0  62.0  81.0  93.0 

65.8 .  22.0  40.0  61.0  78.7  92.0 

84.6  .  22.0  37.0  56.o  75.0  91.0 

100.0 .  16.0  29.0  48.o  69.7  88.0 


Solubility  of  Benzam 


Wt.  per  cent  Cs  Bs  OH 


ide  in  Mixtures  of  Ethyl  Alcohol  and  Carbon  Disulfide. 

(Pleuger,  1925.) 

Gms.  C6 II5  CO  N  H,  per  100  gms.  sat.  solution  at  : 


in  solvent. 

30°. 

50°. 

0.0  (=  CS2) .. 

— 

- 

iy-9 . 

6.5 

14.0 

3B.o . 

fa.O 

22.5 

60.7 . 

14.5 

27.5 

79  •  » . 

1 5.5 

28.5 

100.0 . 

16.0 

29.0 

70°. 

90°. 

110°. 

120°. 

— 

- 

75.0 

90.0 

28.0 

55.0 

8i.5 

92.0 

40.0 

63.o 

84-5 

93.5 

46.5 

67.7 

86.7 

» 

47-5 

69.0 

87.5 

» 

48.o 

69-7 

88.0 

95.5 

Solubility  of  Benzamide  in  Mixtures  of  Ethyl  Alcohol  and  Carbon 

Tetrachloride.  (Pleuger,  1925.) 


Gms.  C.HsCONH,  per  100  gms.  sat.  solution  at  : 


Wt.  per  cent  C,H50H 


in 

solvent. 

30°. 

50°. 

0.0  ( 

=  CCI*).. 

- 

- 

19.8. . 

5.o 

IO. O 

40.2., 

y.o 

18.0 

60.7. , 

12.0 

2.3.0 

80.0.. 

i4.5 

26.5 

70°. 

90°. 

110°. 

120°. 

_ 

— 

45.o 

85.5 

20.5 

43.5 

75.5 

90.0 

33.5 

56.o 

81.0 

92.5 

.40.0 

63.o 

84.5 

93  5 

45.o 

67.5 

86.5 

94.5 

Freezing-point  data  are  given  for 

Acetic  acid(3) 

Acetic  anhydride! 3) 

Benzoic  acid! 3) 

Benzoic  anhydride! 3) 

Dioxy  benzenes! 1) 

Dioxy  naphthalenes! 2) 


mixtures  of  Benzamide  and: 

Naphthylamine(8) 

Napht hoist  1) 

Nitro  phenols! 1) 1 7 > 

Nitroso  dimethyl  aniline! 6) l  7> 
Oxy  benzoic  acids! 1) 

PhenolU) 

Pyrogallol(5> 


<l»  -  Auer,  S  SiSTl'i 

I*,!  .6!  K reman n 

lid  Rikovski,  1930;  181  Rheinboldt ,  Henn.ng  end  K.rscheisen, 


BENZAL  DOXIMES  C,H6CH:N0H. 

.nr  mi Ttures  of  benzaldoximes  by  Cameron, 
Freezing-point  data  are  given  *  aldoxime  and  di  nitro  chloro  benzene 
1898,  Results  for  mixtures  of  Results  for  mixtures  of  <*  and  P 

are  given  by  Brady  and  Tr“szk°wski ,  19  4-  R  Results  for  mixtures  of 
Nitro  benzaldoximes  are  given  by  Beck  9  chloro  benzene  are  given 

Hydroxy  and  Methoxy  benzaldoximes  witn  a 
by  Brady  and  Truskowski,  1924* 
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NITROSO  TOLUENE  NOC0H4CHg. 


Freezing-points  of  mixtures  of 
nitroso  mesitylene  and  nitroso  n! 
Illingworth  and  Snell,  1933*  * 


nitroso  toluene  with  nitroso 
xylene  are  given  by  Hammick, 


benzene, 

Edwards, 


NITROSO  ANISOLE  NOC0H4OCH3. 

Freezing-points  of  mixtures  of  nitroso  anisole  with  bromo  nitroso 
benzene,  nitroso  mesitylene  and  tri  bromo  nitroso  benzene,  are  given  by 
Hammick,  Edwards,  Illingworth  and  Snell,  1933« > 


NitroTOLUENE  o  C,H«.CH,.NO,. 

Reciprocal  Solubility  of  o  Nitrotoluene  and  Water. 

(Campetti  and  Delgrosso,  19x3.) 

The  original  results  were  plotted  and  the  following  figures  read  from  the 
curve. 

Gins.  0  Nitrotoluene  per  100  Gms.  Gms.  o  Nitrotoluene  per  100  Gms. 


t°. 

H20  Rich 

Nitrotoluene 

t°. 

H20  Rich 
Layer. 

Nitrotoluene 

• 

Layer. 

Rich  Layer. 

Rich  Layer. 

150 

1 

98 

245 

13 

8l 

175 

i-5 

96 

250 

16 

78 

200 

3 

93 

255 

20 

72 

225 

6-5 

89 

260 

29 

63 

240 

10  5 

84 

263.5  crit. 

t-  43 

100  gms. 

95  per  cent  formic  acid  dissolve 

1325  gms.  p  CeH4.CH3.NO2  at  20.8 

(Aschan,  19x3) 


Solubility  of  q,  bl,  ande,  Nitro  Toluenes,  Each  Separately,  Water  at  30°. 

(Oroes,  Saylor  and  Gorman,  1933.) 


Compound 

Ortho  Nitro  toluene 
Meta  "  " 

Para  "  " 


m.  pt. 

Gms.  compound  per 

1000  gms.  HgO 

9.55 

O.652 

15.44 

0.498 

51.4 

O.442 

Solubility  of  Para  Nitro  Toluene  in  Water  and  Other  Solvents. 

(Desvergnes,  1986.) 


Solvant 


6  Om.  9  N0gCeH4CH 
parioopne.  solvent 


Solvent 


to  P  N02.C6H4.CHg 

per  100 gms.  solvent 


Water 

14.5 

50.0 

100.0 

ch,coocphr 
(chjpc6  6 

15 

II 

CH  8h 

II 

Cefl.0H(96il 

II 

CgHgOHl 100%) 

II 

0.004 

0.0078 

0.0116 

91.13 

168.51 

13.7 

8.58 

16.64 


C«H. 

'cficf’E° 

ccf4 

Cf  HjCHj 


15 


127.64 

80.83 

105.02 

90.27 

72.57 

42.63 

104.9s 
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Nitro  TOLUENE 
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100  gms.  sat.  solution  of  o  nitro  toluene  in  liquid  sulfur  dioxide 
contain  85  gm.  q  N02CflH4CH3  at  ?  t°.  (DeCarli,  1927.) 

The  calculated  critical  solution  temperature  of  mixtures  of  meta 
nitro  toluene  and  hexane  is  -30°.  (Dessart,  1926.) 

Freezing-point  data  are  given  for  mixtures  of  Nitro  toluenes  and: 


Amino  azo  benzene! 18) 
Aniline(24> 

Azo  benzeneli8) 

Benzene! 12) (25I 
Benzoic  acid! 19) 

Benzo  phenone  +  dibenzyl 

(27 ) 

Bromo  nitro  benzene! 19) 
Chloro  nitro  benzene (19) 
Cyclohexane ( 12 ) 1 25  > 
Dibenzyl  +  benzo  phenone 

(27) 

Diethyl  diacetyl  tartrate 

(31  > 


Dinitro  benzenes(i6)  Nitro  toluenes l 4) ( 5) 

Dinitro  toluenes ( 3 )( 6 )  (*3) (3) l 20 ) (22) 

(8) (13) (4) (16) I2) (21) Salicylic  acid! 11 ) 
(3i)(i4)(i5)  Toluene! 12) 

Diphenyl  amine(i6)  Toluidine! 10 ) 

Hexane! 12)  Tetra  nitro  methyl 

Methyl  cyclohexane(i2)  aniline(i6) 
Methylene  dioxybenzal  •  Tri  methylene-tri 


aceto  phenone ( 1 ) 
Naphthalene (24) ! 10) 
Nitro  aniline(i9) 

Nitro  erythritol(28) 
Nitro  mannitol! 28) 
Nitro  penta  erythritol 

(28) 


nitraminel29) 

Tri  nitro  toluene! 3) 
(6) (7) (16) (17) (2) 

Tri  nitro  phenyl- 
methyl  nitramine! 15) 
(23) 

Tri  nitro  m  xylenel8) 
Urethan(26) 


Diethyl  diphenyl  urea(na) 

Dimethyl  amino  azobenzene  Nitro  phenol (10) 

(18) 

111  Asch ina,  19341  la)  Bogoiavienslensk ii ,  1918  1928;  1 3 >  ^  and 

Cordon,  1912;  I4I  Bell,  Cordon,  Spry  and  White,  192  ,  I5I  Bell  a 
McEwen  1922*  (6)  Bell  and  Herty,  Jr.,  1919;  (7»  Bell  and  bpry,  1921, 

1  ft)  and' Sawyer  1919;  (9)  Crockford  and  Hughes,  1930;  (10)  Crock 

(8)  Bell  and  lawyer,  1919,  9  Crockford  and  Zurburg,  1930:  (12) 

ford  and  Simmons,  Jr.,  1933.  .  .  _ fi;u, 

rioceart  1026*  (ia)  Gibson,  Duckham  and  Fairbairn,  1922,  14  ’ 

lit  S' W3i  •’( » )  HoUeman ,  M Zl, 

^i^°5rLipd;  126.  Mascarelll  1908 

(271  Malotaux  and  Sraub  1,3,1  I28  U  banski  1933^^  ^ 

Rabek-Gawronska,  1934,  <3o)  bcheuer,  191  »  3 

AminoBENZOIC  ACID  <  m )  CeH4.NH2.COOH. 

S0l.nBU.lTV  or  M«ta  Ahiko  Bbntoic  Acm  »  »**»  *»  »  <™R  SoL,B,,TS' 

(<je  Conlnclc,  1893.) 

In  Organic  Solvents. 


In  Water. 

Gms. 

CftHa.NH3.COOH(m) 

per  100  cc.  HaO. 


0 

043 

10 

0.52 

20 

067 

30 

087 

40 

itS 

5° 

1.50 

60 

215 

70 

31* 

Solvent.  4° 

Ethyl  Alcohol  (95  °1o)  12  . 

Methyl  Alcohol  (pure)  10.5 
Acetone  T  T  7 

Methyl  Iodide 
Ethyl  Iodide 
Chloroform 
Bromoform 


5 


n-3 
10  o 
00 
12  0 
8.0 


Gms. 

C«H4.NH2.CqOH(m) 
per  100  cc.  Solvent. 

2  92 
4  05 
6.22 
o  04 
0  02 
o  07 
trace 
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AminoBENZOIC  ACID  (o)  GH4.NH2.COOH. 


Solubility  of  0  Aminobenzoic  Acid  in  Water.  (Lunden,  1905-06.) 


t° 

Sp.  Gr. 
Sat.  Sol. 

Gms.  CeN4NH»COOH(o) 
per  100  cc.  Sat.  Sol. 

t°. 

Sp.  Gr. 
Sat.  Sol. 

Gms. 

G>H4NHiCOOH(o) 
per  100  cc.  Sat.  Sol. 

25 

O.999 

O.519 

34-9 

O.998 

0-731 

26.1 

•  •  • 

O.&O 

35 

O.997 

0.744 

28 . 1 

.  .  . 

O.570 

39-8 

O.997 

O.889 

Mutual  Solubility  of  Aminobenzoic  Acids  and  Water  at  High  Tempera* 
tures,  Determined  by  the  Synthetic  Method. 

(Flaschner  and  Rankin,  1910.) 


Mixtures  of  0  Acid  Mixtures  of  m  Acid  Mixtures  of  p  acid  and 


and  H20. 

and  H20. 

H2O. 

t*  of 

Gms.  0  Acid  per 

t-  of 

Gms.  m  Acid  per 

t°  of 

Gms.  p  Acid  per 

Melting. 

100  Gms.  Mixture. 

Melting. 

100  Gms.  Mixture. 

Melting. 

100  Gms.  Mixture 

83.6 

4-8 

66  cnt.  sol.  temp. 

47  crit.  sol.  temp. 

95-8 

9.9 

77.8 

4.6 

82.2 

5 

101 .4 

18.5 

90 

5-8 

90 

7-i 

103.4 

30.6 

100 

9-7 

100 

15-8 

104.4 

38 

no 

20.2 

105 

22 

105 

49-4 

120 

5J -2 

no 

323 

105.6 

59-4 

130 

73-7 

116 

51.8 

107.8 

69.7 

140 

83-7 

120 

62 

ri2 

80 

150 

90.7 

I3° 

77 

116.2 

87.2 

l6o 

95-8 

150 

91. 1 

128.4 

95 

170 

99.2 

170 

98 

1446 

100 

174-4 

100 

186 

100 

id?11'11"*’ >0r  Crltlcal  s“turation  and  for  separating,  also  given  in  the  case  of  the 


Solubility  of  Aminobenzoic  Acid  in  Aqueous  Salt  Solutions  at  z,° 

(Lunden,  1905-06.)  0  * 

N"SHr.fSil*  SPS,f.'-  C.H.nS!cOOH(.)  Nom,lityol  Sp  Gr.  C.hShv 
Solution.  ,■»£•£  afflL.  COOHW 

0.768  IBaWU  1,080  0.634  2 -633  KNOj  1. 155  0.501 

5  7  1  -°52  o.6ox  1  272  “  T  ^  5 

0-3427  “  1.037  0.585  0  508  «  ,  3  0  544 

°-i78o  “  ,.0  Vs  33  ,  IQ33  0.549 

O  I  C/i  c  “  Io53iVl  1. 221  o  Cd. 1 

343  ,  0I5  °'549  0.946  “  1 . 1 14  0.559 

T.  tu  ,  •  °  ‘  56o  “  I  <068  o  III 

.  Lhdi?ionairdaS  rthed»‘Sy^atnorOU5  !utiona  «  zS.l" 
tions  are  given  by  Euler  (1916J.  V  mobenzoic  acid  in  aqueous  salt  solu- 

Amino  BENZOIC  ACID  (m)  C.H,  NH..COOH. 

Solubility  ,N  ^  or  Sodium  Chlob.de 

at  Z.)  .  (de  Szyszkowski,  1914-1915.) 

Goa.  mols.  m  0,11,.  Nil,.  CO  OH 
per  1000  gms.  sat.  sol.  In. 

^ormalit)  of  Aq.  sail  solution.  — — - — — 

0.0  (  =  water').  Aqueous  NaCl.  Aqueous  KM),. 

o.i .  .  5.565.10-*  5.565.IO-* 

o.25 .  .  .  7  5.6o6  » 

o.5 .  '  .  1.670  »  >.797 

1.0 .  .  °  >.802  » 

.  5-246  »)  5. 06/,  „ 


AND 
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ANTHRANILIC  ACID  (o  Aminobenzoic  Acid)  o  NH^ILCOOH. 


Distribution  of  Anthranilic  Acid  Between  : 


Water  and  Chloroform 
at  23°. 


Milllraols. 

o  NH,C,HtC0  OH  per  liter. 


Water 

CH  Cl," 

c. 

layer  (C,). 

layer  (C,). 

c,' 

4.5o 

0.60 

o.i33 

6.62 

O.96 

o.i45 

10.00 

1  .54 

0. 1 54 

16.  ip 

2.87 

0.178 

(Smith,  1921-22.) 

Water  and  Ether 
at  25°. 


Milllmols, 

o  NHjCgH4COOH  per  liter. 


Water 

Etber 

c, 

layer  (C,) 

layer  (C,). 

«*' 

0.52 

o.56 

1 

.075 

1 .00 

r.o5 

1 

.o5 

1.86 

2.21 

1 

•19 

3.57 

4.04 

1 

.  >3 

6.04 

6.80 

1 

.  125 

Water  and  Acetone 
at  25°. 

Milllmols. 

o  NH,C6H4COOH  per  liter. 

Glycerol  Acetone  ^ . 

layer  (G).  layer  (A)  G 

I  .  05  '2.20  2.09 

1.55  3.8o  2.45 

3.20  8.95  2.80 

4.60  1 4 • 7°  3.20 


Data  for  the  distribution  of  0  aminobenzoic  acid  between  water  and  benzene 
at  250  are  given  by  Farmer  and  Warth  (1904). 


Distribution  of  Anthranilic  Acid  Bbtwbbn  Watbr  and  Chloroform  at  25' 

(Smith  and  White,  1929.) 

om.  mols.  a  NHj.Cgl^COOH  P«r  liter 
/  layer - ^  CHCl^Uy eF^ 


0.01126 

0.01607 

0.02092 

0.02735 

O.03250 

O.O4698 


0.00176 

0.00306 

0.00479 

0.00766 

0.01038 

0.01996 


(Wheeler,  1920.) 


100  gms.  Cymene  dissolve  0.747  g^-  Anthranilic  acid  at  25®. 

r,  lunin  RutiZOIC  ACID  IN  SEVERAL  SOLVBNTS. 

Solubility  of  Ortho  Amino  bbmzoic  n  0 

(Lazzell  and  Johnston,  1928.) 

The  determinations  at  25°  were  made  ^  jj*  wer^plotted  and  the  fol- 
others  by  the  synthetic  method.  The  results  were  p 

lowing  results  taken  from  the  curves. 


Om.  Mol •  fi  NH2C6H4C00H  per  100  gm.  mols.  sat.  solution^: 

_ _ _ _ _ _ _ — _ _ rnci_ 

'  CH3COOC2H5  C2H50H 


CHgOH 


Butyl  ale. 


C6H6 


25 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 


14*71 

15*0 

16.8 
19*2 
22.2 
26.2 
31.6 
39*0 

45.8 
54*4 
64*6 
77*7 
91*5 


7*75 

9.0 

11.6 

14*6 

18.5 

23*0 

28.4 

35*2 

43.8 

54*4 

67*0 

79.6 
92.3 


7.62 
8.6 
10.8 
13*5 
2 
1 


17. 

22' 


27*8 

35*0 

43*5 

53*9 

66.7 

70.4 

92.2 


26.6 

32.6 
40.O 
52.0 
65*3 

78.6 
91*9 


1*57 

2.0 

3*0 

4*4 

6.4 

9.0 

13*0 


.81 

.3 


19 

28 


■  5 
•  5 


41.8 
57*9 
72.0 
90. 1 


2.3 

3*6 

5*3 

7.2 

9*9 

13*5 

20.0 

34*3 

52.5 

70.6 

88.8 
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Solubility  of  Meta  Amino  Benzoic  Acid  in  Several  Solvents. 

(Lazzell  and  Johnston, *1928. ) 


t° 

Gin. 

Mol.  m  NHgCg 

H.COOH  per  100  gm. 

4  /V 

'CHjOK 

c2h5oh 

CHgCOOCgHg 

25 

1.70 

1.52 

1.30 

30 

2.  2 

1.8 

1.4 

40 

3.4 

2.5 

1.6 

50 

4.6 

3.2 

1.8 

60 

5.7 

4.0 

2.0 

70 

7.0 

4.6 

2.5 

80 

8.6 

6.0 

3-3 

90 

10.8 

8.4 

4.7 

100 

15.0 

12.7 

6.8 

110 

20.3 

19.7 

11.4 

120 

27.9 

27.0 

19.2 

130 

37.5 

37,3 

28.4 

140 

48.7 

47.4 

30.8 

150 

6i.o 

59-0 

54.6 

l60 

73.9 

72.8 

70.9 

170 

88.0 

88.0 

87. 1 

Solubility  of  Para 

Amino  Benzoic 

( Lazz 

ell  and  Johnst 

t° 

Qm. 

Mol.  p  NH2C6H4COOH  per  100  gms. 

'  CH30H 

CHgCOOCgHg 

25 

5.94 

4.97 

5-  1 

30 

6.6 

5.4 

5.4 

40 

8.2 

6.5 

6.0 

50 

9.6 

7.8 

7.o 

60 

11.4 

9-5 

8.1 

70 

13-4 

11.8 

9.7 

80 

15.8 

14.8 

11.7 

90 

19.0 

18.4 

14.3 

100 

22.9 

22.4 

17.7 

110 

27.7 

27.3 

22.0 

120 

33.8 

33-1 

27.8 

130 

41. 1 

40.4 

35.4 

140 

49.8 

49-7 

44.4 

150 

59.6 

59.9 

54.8 

160 

70.1 

70.8 

66.3 

170 

80.9 

81.6 

78.8 

180 

97.0 

92.4 

91.3 

Butyl  ale. 


22 .4 
30.6 


CHClg 

0.05 

0.3 
0.7 
1. 1 
l.s 

1.9 
2.2 
2.5 
2.8 
3*  1 
3-4 

4.8 
9-5 
23*3 

68.9 
88.0 


ceHe 


0.008 

0.2 

0.4 

0.7 

1.0 

1.3 

1.6 

1.8 
2.2 

2.4 

2.7 

3-6 

5.9 
12. 1 
59.7 
88.0 


Butyl  ale. 


28.7 

39.3 
51.1 

63.7 

76.7 

90.3 


CHC13 

0.13 

0.2 

O.4 

0.7 

1.0 

1.2 

1.5 

1.8 
2.  1 
2.4 

2.6 

3.0 

7.2 

18.3 
38.0 
73.8* 

92.3 


C6»6 


0.04 

0.2 

0.3 

0.4 

0.6 

0.7 

0.8 

1.0 

1.2 

1.4 

2.0 

3.0 

5.0 

10.0 

30.3 

68.4 

90.0 


SALICYLAMIDE  OH.C6H4CONH2. 

Distribution  Between  Water  and  Olive  Oil 

(Meyer,  1901.) 

jo  Gms.  OHC8H4CONHj  per  100  cc. 

Dist.  Coef. 
3 
36 


H.0  Layer. 
O.O56 
O.075 


Oil  Layer. 

O.  126 
o.  107 


2.25 

I.40 


542 


C7H7°2 

PHENYL  URETHAN  NH2COOC0H6. 

Freezing-point  data  for  mixtures  of  phenyl  urethan  and  antipyrine 
are  given  by  Mazetti,  1926. 

CHLORO  NITRO  TOLUIDINES  C1N02C6H2CH3NH2 . 


Freezing-point  data  for  mixtures  (6)  Chloro  (4)  nitro  meta  toluidine 
and  (6)  Chloro  (3)  nitro  para  toluidine  are  given  by  Morgan  and  Challenor, 
1921. 

TOLUENE  SULFONYL  CHLORIDES  CH3 . C6H4 . S02C1 . 

Freezing-point  data  for  mixtures  of  ortho  and  para  toluene  sulfonyl 
chlorides  are  given  by  Holleman  and  Caland,  1911,  and  by  Harding,  1921. 


NITRO  ANISOLES  o  an  d  p  N02CeH40CH3. 


1000  gms. 
1000  gms. 


HO  dissolve  1.69  gms.  ortho  anisole  at  30°. 

HoO  dissolve  0.589  gms.  para  anisole  at  30°. 

2i  (Gross,  Saylor  and  Gorman,  1933.) 


Freezing-point  data  are  given  for  mixtures  of  p  Nitro  anisole  and: 

Diphenyl  amine(4><5>  Nitr0  Penta  erythritoK 6) 

Mercuric  chloride!  2)  (3)  Tri  methylene  tn  mtraminei?) 

Nitro  mannitol(6)  Urethan(2  5 

Results  for  mixtures  of  Di  nitro  anisole  and  Di  nitro  phenetol  are  given 

bJ\  l^Blanksma,  1914;  (2)  Mascarelli,  1908,  1909;  Mascarelli  and 
AscoLi  1W;  4>  Puichin,  1926b;  l5l  Puschin  and  Grebenschukov,  1913, 

wS;  16)  Urbanski,  1933;  17)  Urbanski  and  Radek-Gawronska,  1934- 

AZOLITMINE  C,H,NO(. 

100  gms.  H20  dissolve  39-5  gms.  azolitmme  at  20  25. 

100  gms.  pyridine  dissolve  0.05  gm.  azolitmme  at  20  5  •  0_2-o  « 

100  1ms.  aq.  50%  pyridine  dissolve  0.12  gm.  azolitmme  at  20  25  . 

TOLUENE  C6H,CHs. 

Solubility  of  Toluene  in  Water. 

Cc.CtHjCH, 

Cc.C,Hscn,  per  ioocc.H.O.  AuthorllT- 

t.  per  100 00.  H, O.  /Authority.  t-  ia.ffer  1Q23 

U .  0.057  Fuhner,  1924  i5o .  UegC,r’  ^ 

25(?)..  o.o63  Horiba,  1917  .  0.7 

100..../  <0.10  ^eger,  ,9*3  35c,.;.. 

The  determination  of  Fiihner  was  made 

a  measured  volume  of  water  until  sa  oclaye  q{  more  than  two  liters  capacity; 

A  measure^volu'meVf1  thesaturated  solution  was  cooled  and  after  it  had  separate 

into  Wo  layers  the  volume  of  toluene was i  me *»  ;  (Gross  ^  Saylor, 

100  gms.  WO  dissolve  0.057  gm.  CflH6CH3  I93i»> 

. q  r  u  pH  at  io°  and  0.0492  gms.  at 
100  gms.  H20  dissolve  0.0368  gm.  CflH6C  s 

25°.  (Uspenski,  1929**  . 

,oo  gms.  sat.  solution  of  toluene  in  9d  wt.  per 
88.0  gms.  C#  H6  CH3  at  i5°. 
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Solubility  op  Water  in  Toluene’. 

The  results  of  Tarassenkow  and  Poloshinzewa,  1932;  Rosenoaum  and 
Walton,  1930  and  of  Uspenski,  1929,  were  plotted  and  the  following 
values  read  from  the  curve. 


t° 

One.  HgO  per 

100  gms.  sat.  sol. 

t° 

Oms.  H20  per 

100  gms.  sat.  sol. 

t° 

Gms.  HgO  per 

100  gms .  sat .  sol . 

-10 

0.02(0.002) 

25 

0.050(0.045 ) 

60 

0. 15 

0 

0*027(0.007) 

30 

0.057(0.052) 

70 

0.21 

+  10 

0.035(0.020) 

40 

0.075(0.075) 

80 

0.275 

20 

0.045(0.035l 

50 

0.  10 

90 

0.375 

The  results  in  parentheses  and  above  50°  are  by  Tarassenkow  and 
Poloshinzewa. 

TOLUENE 

ioo  gms.  0.4  normal  aq.  sodium  oleate  solution  (-  10.8  gms.  Na 
oleate  per  100  gms.  solution)  dissolve  3.5  gms.  C6HgCH3  at  20° . 

When  the  oleic  acid  and  toluene  are  mixed  and  the  calculated  amount 
of  NaOH  added  to  neutralize  the  oleic  acid  is  added  and  the  mixture 
diluted  with  water  to  0.4  normality, the  solubility  of  the  toluene  is 
11.4  gms.  C6H6CH3  per  100  gms.  sat.  solution  at  20°.  (Smith,  1932.) 

Reciprocal  Solubility  of  Toluene  and  Sulfur. 

(Aleiejew,  1886.) 

The  synthetic  method  was  used.  The  results  were  plotted  and  the 
following  values  read  from  the  curve. 


t  ° 

Gms.  C«HgCHj  per  ioo  Gms. 

Gms.  CflHgCHg  per 

100  Gms 

S 

Toluene 

t  °. 

S 

Toluene 

Layer. 

Layer. 

Layer. 

Layer. 

IOO 

3 

73 

150 

12-5 

59 

no 

4 

7i 

160 

l6 

53 

120 

5 

68 

170 

22 

47 

130 

7 

66 

*75 

25 

43 

140 

9-5 

63 

178  crit.  temp.  34 

Freezing-point  data  are  given  for  mixtures  of  Toluene  and 


Aniline(7) (8) 
Benzene (5) 

Benzoic  acid(2) 
Chloro  toluene (4) 


Cyclohexane! 7) 
Chloroforml 7 ) 
Ethylene  bromide! 1) 
Fluoro  toluenes! 4) 


Ethylidene  chlorides(9) 
Nitro  toluene<3) 
Toluidine! 3) 

Xylene(6) 


3) 


(1)  Baud,  1912;  (2)  Chipman,  1918;^, J( 
Klemm  and  Schiemann,  1933;  (5)  Mitsukari 
Nakatsuchi ,  1926;  (7)  Timmermans, 
limmermans,  1934. 


1928; 


Dessart,  1926; 
and  Nakatsuchi 
(8)  Timmermans, 


(4)  Klemm, 
1926;  (6) 
1930;  (9) 


Phenyl  ThioUREA  (Phenyl  thiocarbamide)  CS.NI-b.NHCeHj. 

Solubility  in  Water. 

(Rothmund,  1900;  Biltz,  1903;  Hollman  and  Antusch,  1894;  Bogdan,  1902-03.) 

One  liter  aq.  solution  contains  2.12  gms.  CS(NH2).NHC6Hs  at  20°  (B.),  (R.) 
and  2.4  gms.  at  250.  (H.  and  A.).  Bogdan  gives  2.547  gms.  at  250. 


Solubility  of  Phenyl  Thiourea  at  250  in  Aqueous  Solutions  of. 

Sodium  Nitrate. 


Potassium  Nitrate. 

(Bogdan,  1902-03.) 


(Bogdan,  1902-03.) 


Gms.  Mols. 
KNO3  per 
1000  Gms. 
HjO. 

I  .045 

o  5123 

o .2026 
o .1007 
O.O503 
0  0333 

Solubility 


Gms.  per 
1000  Gms.  HjO. 


KNO* 

105 

51 

20 

10 
5 
3 


7 

84 

5° 

19 

09 

36 


CS(NHj) 

.NHC«Hs- 

2  .38 

2  .48 

2-54 

2.56 

2 -55 
2-55 


Gms.  Mols. 
NaN03  per 
1000  Gms. 
HjO. 

I  .024 

O.5065 

O.203I 

o • 0986 

o  0540 

0  0335 


Gms.  per 
1000  Gms.  H20. 


NaNOs- 

87.14 

43.IO 
17 .28 
8-39 
4-59 
2  .84 


CS(NH2) 

nhc«h6. 
2  .26 
2  46 
2.51 
2-53 
2**54 

2  .54 


of  Phenyl  Thiourea  in  Aqueous  Salt  Solutions  at  20° 

(Biltz,  1903;  Rothmund,  1900.) 

Millimols  and  the  Equivalent  Gms.  CS(NH2)NHC,H*  Dissolved  per  Liter  of 
Millimols  ana  iu  ^  Solutlon  0f  Concentration. 


Salt  Solution. 

&AICI3 

nh4no3 

*(NH4)2S04 

£BaCl2 

£Ba(N03)2 

CsN03 

LiN03 

£MgS04 

kc2h3o2 

IvBr 

kcio3 

KC1 

K1 

kno3 

kno2 

iK2S04 

RbN03 

£Na2C03 

NaC103 

NaCl04 

NaCl 

Nal 

NaN03 

NaN02 

*Na2S04 


0.125  Normal 
Millimols.  Gms. 

12-95 

1 .97 

14.17 

2.15 

I3-51 

2  .05 

13.12 

1.99 

13. 98 

2.13 

U-53 

2.21 

13.96 

2.13 

13  .40 

2  .04 

13.40 

2  .04 

13-5° 

2  05 

13- 86 

2  . 11 

13.40 

2  .04 

14.12 

215 

13. 89 

2.12 

I4-52 

2.21 

13-25 

2  03 

14.22 

2 . 16 

13.29 

2  .04 

13 -75 

2  .09 

1415 

2.15 

13 ,28 

2  -02 

13  .98 

2 -13 

13  -94 

2.12 

14-34 

2  .  l8 

13  x9 

2  OO 

0.2s  Normal 

[illimols.  Gms. 


0.5  Normal. 
Millimols.  Gms. 


12.82 
14-4 
12.84 
12  92 
13.98 

14-9° 
13.96 
12 .78 

12- 95 

13- 35 

1360 

12- 73 

14.48 

13 - 85 

14- 65 

12 .49 

14-44 

12.52 

13  -65 
14.05 
12.83 
14.07 
13  77 

13 .82 

12.35 


1 .96 
2 .21 

1 .96 

1.97 
2.13 
2 .27 
2.13 
i-95 
1.97 
2  .04 
2  .06 

1 .94 

2.21 
2 . 11 


23 
91 

19 

91 

08 

14 
i-95 
2  •  14 

2 . 10 

2 .11 

1-87 


12.03 

14- 53 

11 .78 

12  22 
13.90 

15- 23 
13-93 
11.54 
12.14 

12.80 

13  -12 

12 .19 

14  -31 

13- 52 

13.80 
11 .11 

14- 39 
11  05 
i3-o7 
i3-58 
11 .90 
14.29 

13-32 

13  06 
10-85 


1  83 

2 .22 
1.79 
1.86 
2.12 

2-33 

212 

i-75 
1.85 
i-95 
1 .99 
1 .85 
2 . 18 

2  05 
2 .11 
1 .69 
2  - 18 
1 .68 
1 .98 
2  .06 
1 .81 
2 . 18 
2  .04 
1 .98 
1  -63 


1  Normal 

Millimols.  Gms. 
IO  69  I  6l 
1491  2.27 

9.98  I.52 

10.44  J-59 


13-73 

9-43 

10.74 

11.76 

10.54 

1460 
12  .82 

12.51 
8-73 

14.22 

8.58 

12.21 

12.56 

10.02 

13.96 

12-57 

11.52 
8.30 


2 .10 
i-43 
1 .62 
1.79 

1 .60 
2.23 
1 .96 
1  92 

1  -33 
2.17 
1 .32 
1 .86 
1  92 
i  -52 
213 

1 .92 

1  -75 

1 .27 
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Solubility  of  Phenyl  Thiourea  in  Ethyl  Alcohol  Solutions  of 

Several  Salts  at  28°. 


(Thorin,  1915) 


Salt. 

Normality 
of  Salt 
in 

Mols. 

NHj.CS.NHQH, 
per  100  Gms. 

Salt. 

Normality 
of  Salt 
in 

Mols. 

NH2.CS.NH.C,H, 
per  100  Gms. 

C,H*OH. 

Sat.  Sol. 

CjHjOH. 

Sat.  Sol. 

None 

(pure  CjHjOH) 

O . 2065 

Nal 

O.O43 

0.2102 

LiCl 

O.168 

0.2274 

U 

0.086 

O.2148 

U 

o-337 

O . 2360 

u 

O.172 

O  .  2198 

u 

O.673 

O . 244O 

(  ( 

0-343 

O . 2271 

n 

1  .346 

0 • 2494 

u 

O.685 

02359 

CaCl* 

O.061 

O. 2101 

NaBr 

0.022 

, O . 2098 

a 

0.122 

0-2135 

U 

O.O43 

‘0.2194 

u 

O.244 

0.2194 

u 

O.086 

O.2165 

u 

O.487 

0.2279 

ii 

O.I72 

0.2257 

a 

0-975 

0.2372 

Solubility  of  Phenyl  Thiourea  in  Mixtures  of  Ethyl  Alcohol 

and  Water  at  250. 

(Holleman  and  Antusch,  1894.) 


Vol. 

Gms. 

CS(NH2) 

Sp.  Gr. 

Vol. 

Gms. 

CS(NH2) 

Sp.Gr. 

per  cent 

NHC«Hj 

of 

per  cent 

NHQvHj 

of 

Alcohol. 

per  too  Gms. 

Solutions. 

Alcohol. 

per  100  Gms. 

Solutions. 

roo 

Solvent. 

3  59 

65 

Solvent. 

3  40 

09018 

95 

4.44 

0.8200 

60 

2  80 

O.9128 

90 

4.69 

O.8389 

50 

1.87 

O.9317 

85 

4.99 

O.8544 

40 

113 

O ■ 9486 

80 

4.70 

O  .8679 

25 

0.56 

O.9679 

75 

4-45 

O  .88lO 

J5 

0.38 

O.9788 

70 

3-92 

O.8915 

0 

0.24 

O.9979 

See  remarks  under  a  acetnaphthalide, 

P-  7°5 

Solubility  of  Phenyl  Thiourea  in  Aqueous  Solutions  of  Propyl 
and  of  Ethyl  Alcohol  at  250. 

(Bogdan,  1902-03.) 


In  Aq.  Propyl  Alcohol. 


G.  Mols. 
C3H7OH  per 
1000  Gms. 
I120. 

Gms.  per  1000  Gms.  H20 

C3H7OH. 

CS(NH2)’ 

nhc«h5. 

1  -°35 

62  .  IO 

3-587 

0.5448 

32  .688 

3-!24 

0.1059 

6  354 

2.643 

0.05526 

3-3i6 

2-599 

0.04854 

2  .912 

2.586 

In  Propyl  Alcohol 

at  o°. 

In  Aq.  Ethyl  Alcohol. 


G.  Mols. 

Gms.  per  1000 

Gms.  H20 

per 

1000  Gms. 

h2o. 

CjHjOH. 

CS(NH2) 

NHCjHj. 

I . 1010 

49-6o 

3  •  J93 

o-5355 

24 .12 

2.931 

0 . 1094 

4-932 

2  629 

0 .05018 

2 .26 

2.589 

0  03271 

1  473 

2-577 

1 .000 
o .  100 


60 . 06  1 . 2 1 

6-OI  I .047 
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Solubility  of  Phenyl  Thiourea  in  Aqueous  Solutions  of  Acetone, 
Mannitol,  Cane  Sugar,  Dextrose,  and  Urea. 

(Bogdan,  1902-03.) 


Aqueous 

Non  Electro- 

t°. 

Gms.  per  1000  Gms. 

H?0 

Aqueous 

Gms.  per  1000  Gms. 

h2o. 

lyte. 

Non  Elec¬ 
trolyte. 

CS(NHj) 

NH.CsHj. 

lyte. 

t°. 

Non  Elec¬ 
trolyte. 

CS(NHj) 

NHCaH*. 

(CH3)3CO 

25 

7.478 

2  .667 

^flH1208 

25 

l8o  40 

3  042 

2  •5I3 

2-579 

ll 

n 

9046 

2.83 

ll 

1 .908 

2-573 

ti 

u 

29.29 

2  69 

C,H,(OH), 

u 

182 .11 

3  04 

n 

li 

l8  .OI 

.2.654 

u 

91  °5 

2  .78 

n 

ll 

9-554 

2.603 

C12H22(Jll 

25 

338  -6 

3-457 

CO(NH2)2 

ll 

63.08 

3  -3°6 

ti 

170.4 

3  01 5 

ll 

ll 

29  93 

2  .892 

a 

u 

34  36 

2.634 

n 

ll 

6.132 

2  .618 

it 

n 

18.28 

2.596 

a 

ll 

4.942 

2.605 

Mi 

(l 

10.09 

2.572 

a 

ll 

2  .009 

2.572 

0 

342.18 

1  420 

H 

0 

60. 1 1 

1  -3IQ 

u 

a 

34.22 

1.044 

<« 

ll 

6 .01 

1  048 

AN  I  SOLE  C6H50CH3. 

Solubility  of  Anisolb  in  Aqubous  Sooium  Olbate  Solution  at  20°. 

(Smith,  1932.) 

100  gms.  0.4  normal  aq.  sodium  oleate  solution  (-  10.8  gm.  Na  oleate 
per  100  gms.  solution)  dissolve  2.1  gms.  C  H50CH3.  When  the  anisole 
and  oleic  acid  are  mixed  and  the  calculated  amount  of  NaOH  to  neutralize 
the  acid  is  added,  and  the  mixture  diluted  with  water  to  0.4  normality, 
the  solubility  of  the  anisole  is  7.2  gms.  C6H50CH3  per  100  gms.  sat. 
solution. 


Reciprocal  Solubility  of  Anisole  and  Glycerol. 

(  Me  Ewen,  1923. ) 


t”-' 

Gms.  C6  H.  0  Cl!, 

of  solution. 

per  too  gms.  sat.  sol. 

I6I.5 . 

.  6.07 

185.3 . 

o5o  5 

274-5 . 

Gms.  C6  H50  CHS 

of  solution.  per  100  gms.  sat.  sol. 

275.5  . •  •  •  53.4l 

273.5  .  69.46 

263.5  . 78.8o 

230.5  .  90.12 


Reciprocal  Solubility  of  Anisole  and  Benzyl  Chloride  Determined 

by  the  Freezing-point  Method. 

(Wroczynski  and  Guye,  1910.) 

Gms.  CfiH5OCH3 
per  too  Gms. 

Mixture 

46.I 
28 

13 

O 


t°  of 

Melting. 


“37 

-40 

-5° 
—  60 


Gms.  C«HsOCH3  cj0ijc[ 
per  100  Gms.  phase. 
Mixture 


t°  of 
Melting. 


IOO 

93-3 

75-3 
62 . 1 


c6h6och3  —72.8  Eutec. 
“  —60 

“  -5° 

“  —41. 1 


Solid 
Phase. 

C.HsOCHj+QH^CHjCl 

QH5CH1CI 


BENZYL  ALCOHOL  CeH5CH20H 


100  gms. 
100  gms. 
per  100  gms 


H20  dissolve  3.8  gms.  C?H6CH£0H  at  ao°.=  ^  g  Na  oleate 
aq.  0.4  normal  sodium  olea  «  R  QH  t  *,o  (Smit  h,  1932- 

solution  dissolve  19.0  gms.  C6H5Gn2un  a 
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CRESOLS  C6H4(OH)CH3  o,  m  and  p. 

Solubility  of  Each  Separately  ust  Water. 

(At  2o°,  Vaubel,  1895;  Sidgwick,  Spurred  and  Davies,  1915.) 


Determinations  by  synthetic  method;  melting-point  of  0  =  29. 90,  of  m  =  40, 
of  p  =  33-8°.  Triple  point  for  o  =  87  and  2.5  gms.  per  100  gms.  sat.  sol.  at 
8°;  triple  point  for  p  =  86  and  2  gms.  per  100  gms.  sat.  sol.  at  8.7°. 


Gms.  per  too  Gms.  Sat 

Solution. 

t° 

Gms.  per  too  Gms.  Sat.  Solution. 

0  Cresol. 

m  Cresol. 

p  Cresol. 

0  Cresol. 

m  Cresol.  p  Cresol. 

20 

2-45 

2  .  l8 

1-94 

120 

6 . 22 

7  6.58 

40 

3.08 

2-51 

2 . 26 

130 

6 . 70 

8.86  9 

5° 

3.22 

2 .72 

2-43 

140 

7.67 

12.3  15-9 

60 

3  -4° 

2.98 

2 . 69 

143.5  crit.  t. 

.  .  . 

...  00 

70 

3-74 

3-35 

3  03 

147  crit.  t. 

.  .  . 

00 

80 

4 . 22 

3.80 

352 

150 

1 1 . 1 

90 

4.80 

4-43 

4 . 16 

160 

23-7 

IOO 

5-3° 

5  47 

5  10 

162.8  crit.  t. 

00 

no 

5.80 

5-0 

5-50 

100  gms.  sat.  solution  of  Meta  cresol  in  water  contain  2.38  gms. 
at  200.  (Traubmann,  1931;  Lipetz  and  Rimskaja,  1931.) 

Reciprocal  Solubility  of  o,  m  and  p  Crksols  and  Water. 

(Michels  and  ten  Haaf,  1927.) 

The  determinations  were  made  by  the  synthetic  method.  The  m.  pt.  of 
the  m  cresol  was  io.6°  instead  of  40  as  previously  found. 

Results  for; 


Ortho  cresol  +  water  Meta  cresol  +  water  Para  cresol  +  water 


0  Oms.fi  (0H)C6H4CH3  per 
100  gms.  sat.  sol. 


Gms.  B  (0H)CeH4CH3  per 
100  gms.  sat.  sol. 


One.  p  (0H)C6H4CH  3per 
100  gms.  sat.  sol. 


<  0 

1.3 

46.2 

2.9 

86.7 

4.0 

104.5 

4-5 

121.0 

6.9 

134. 

8.7 

157.9 

17.5 

167.3 

36.4 

i68.9(Crit.t)4i.o 

168.3 

45.9 

163.7 

56.5 

160. 1 

64.  7 

139.2 

74.8 

92.8 

82.9 

50.5 

86.2 

Reciprocal 


50.8 

2.7 

78.7 

3.6 

92.2 

4.5 

121.  7 

10.8 

I4O.4 

14.0 

147.5 

23.2 

148.7 

29.7 

i48.8(Crit 

•t)  38.0 

148.6 

48.9 

141.9 

59.3 

133.2 

65.9 

120 

73. 1 

90.2 

79.7 

82.6 

80.7 

36.2 

85.9 

Solubility 

of  Ortho 

(V.  Szelenyl,  1929. 


29.5 
82.  1 
105.0 

118.5 

127.9 
138.0 

142.5 

i42.6(Crit. t) 

140.7 

139.5 

136.6 
124.4 

110.8 
59.5 
37. 1 

Cresol  and  Water. 


2.21 

3-74 

5.4 

6.9 

9.2 

16.4 

32.3 

36.0 

43.7 

50.2 
56.9 
66.6 

71.3 

81.3 

83.7 


0  Gms.  0  0HC6H4CH3per 
100  gms.  sat.  sol. 

106-4  4.90 

*41.75  7.70 

1S5-35  IO.93 

l6<*-6  19.81 


to  0mS-  2  0HC6H4CH3  per 
100  gms.  sat.  sol. 

168.9  29.65 

169.25  35.51 

169. 7 (Cri t . t ) 39. 50 
l69 • 15  48.58 


t0  0ins-  2  0HC6H4™3  Per 
100  gms.  sat.  sol. 

164. 85  60.33 

152«3  67.70 

130.25  75.45 


CyHgO , 

CRESOL 
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Solubility  of  Meta  Cresol  in  Aqueous  Solutions 
of  Acids  and  of  Salts  at  250. 

(Carter  and  Hardy,  1928.) 


In  aqueous  solutions  of: 

Acids 


Sodium  Salts 


Om.  Equlv.  per  Gms.  per  100 

1000  gm.  mols.  HgO  gms.  sat.  solution 


r  Acid  0HCsH4CH3 

'  ’  AC  Id  0HC6H4CH 

O 

O 

11 

0 

O 

3-87 

0.0 

2.27 

9.62HC1 

3-39 

1 . 87 

1.96 

20.22  " 

3-  17 

3.86 

1-79 

40.83  " 

2.83 

7.52 

1-54 

49-09  " 

2.80 

8.90 

1.50 

66.40  " 

2.71 

11.72 

1.42 

77-00  " 

2.67 

13-30 

1-37 

8. 6oHPS0. 

3-39 

4-39 

1-91 

18.11  ■■ 

3-09 

17-24 

1.26 

38.84  " 

2.57 

21-94 

1.08 

52.35  " 

2.  34 

24-96 

0.95 

61.86  " 

2. 14 

30.98 

0.  76 

83.37  " 

1.86 

Gm. 

Equ  lv 

per 

Gms 

.  per 

100 

1000 

gm.  mols.  HgO 

gms.  sat.  solution 

r 

Salt  0HC6H4CH3 

Salt 

OHC 

7 

6H4CH3 

8. 

2oNaCl 

3-03 

2. ssNaCl 

1-74 

15- 

89 

II 

2.54 

4-83 

11 

1.43 

27- 

09 

II 

1.89 

8.00 

1.03 

42. 

19 

II 

1 . 38 

11-95 

0.72 

45- 

84 

II 

1.25 

12.86 

11 

O.65 

54- 

38 

II 

1 . 04 

14.92 

0.53 

68. 

26 

II 

0.73 

18.07 

O.36 

89 

80  . 

II 

0.5Q 

22.51 

0.23 

6 

,o8Na0SO. 

3.08 

4. 5oNa„S04 

1-73 

14 

2  2 

M 

2.39 

9.96 

11 

1 . 27 

16 

.29 

II 

2.24 

«•  11.25 

1.  l8 

32 

-43 

II 

1.36 

20.23 

O.65 

41 

.88 

II 

0.97 

24-72 

0.44 

62 

•  33 

It 

0.52 

32.81 

0 . 21 

Magnesium  Salts 


Gm.  Equlv  per 
000 
'm«ci4 


1000  gm.  mols.  HgO 
ohc6h4ch3  1 


Gms.  per  100 
gms.  sat.  sol. 

_ A - 

MgCl 


Gm.  Equlv.  per 


ohc6h4ch3 


12-77 

26.87 

42.65 

55-49 

6l.95 

66.59 


2.87 
2.  19 
1-59 
l .  28 
l.ll 
1.04 


6.22 
12.  30 
18.26 
22.55 

24- 55 

25- 92 


1-59 

1114 

0.77 

0.59 

0.50 

0.46 


1000  gm 

,  mols .  H^.0 

gms.  : 

-0HC6H4CH3 

"Mgsb4 

6.86 

3.13 

4.31 

14.22 

2.58 

8.56 

24.23 

1.97 

13.79 

29.97 

I.69 

16.55 

0 

47-74 

1.00 

24.  Oo 

80.44 

0.37 

34.91 

Gms.  per  100 
sat.  sol. 

ohc6h4ch3 


1.76 
1-39 
1.01 
O.84 
0.45 
0.  14 


oivpn  cf  the  solubility  of  meta  cresol 
iDAa^our:™iuoisDof^osphor!c  acid-sodium  phosphate  fixtures. 

Data  for  equilibrium  in  the  systems  5  ®  ant,  P  cresols}  Jodtum 

Oleate  and  Water  by  Bailey,  1923,  are  given  o 

of  this  compilation. 

>00  gms.  0.9  normal  aqueous  sodium  oleate  -lut io^.^10,8  J--  • 

oleate  per  100  gms.  solution)  dissolve  37.0  gm  (Sr„ith,  1932. 1 


549 


c7h8o, 


Equilibrium  in  the  System  Ortho  Crksol,  Methyl  Alcohol  and  Water. 

(Szelenyl,  1920.) 

The  determinations  were  made  by  the  synthetic  method.  The  results  were 
plotted  and  the  following  values  obtained  for  the  iso  thermal  curves. 


Gins .  per  100  gms. 
homogeneous  mixture 

^0HC6H4CH3  CEjOH  HgO ' 

Results  at  450 


5-5 

14.46 

80.04 

6.75 

17.36 

76.90 

25.0 

20.0 

55.o 

40.0 

20.07 

39.93 

73-5 

8.86 

17.64 

78.5 

5.89 

15.61 

Results  at  550 


6.5 

14.3 

79.2 

9-75 

16.8 

73.45 

31.3 

18.80 

49.86 

46.7 

17.96 

35.34 

68.5 

10.54 

20.96 

77.5 

6. 17 

16.33 

Results  at  70° 


5.08 

10.92 

84.00 

9.8 

13.8 

76.4 

15.8 

15.64 

68.56 

40.8 

16.23 

42.97 

74-0 

7.13 

18.87 

81.2 

3-49 

15.31 

82.2 

2.72 

15-08 

85.0 

0.66 

14.34 

Result 

s  at  8f 

•  0 

4.0 

4.22 

91.78 

8.9 

10.5 

80.6 

15.00 

13.0 

72.0 

25.0 

13.94 

61.06 

51.0 

13.49 

35.51 

66.2 

9  •  22 

24.53 

Gms.  per  100  gms. 
homogeneous  mixture 


0HCgH4CK3 

CHgOH 

h20 

Results 

at  85° 

( Con . ) 

77.2 

5-  34 

17.46 

78.0 

3.36 

18.64 

82.5 

0.77 

16.73 

83.5 

0. 14 

16.36 

Results  at  950 


5.o 

4.62 

90.38 

11.5 

10.20 

78.30 

20.0 

12. 23 

67.77 

34.2 

13-26 

52.54 

73.3 

4.96 

21.74 

75*02 

3.82 

21 . 16 

82.5 

2. 13 

16.37 

81.06 

0.46 

17-94 

Results  at  : 

110° 

5-0 

0.0 

95.0 

7.0 

4.07 

88.93 

17.8 

9-47 

72.73 

34.2 

10.07 

55.73 

64.2 

6. 16 

29.60 

70.8 

4.47 

24.73 

76.4 

2.74 

20.86 

79.0 

0.92 

20.08 

50.2 

9.26 

40.54 

Results  at  120° 


5-5 

0.0 

94.5 

8.9 

3-95 

87.15 

28.2 

8.27 

63.53 

48.0 

7.96 

44.04 

65.0 

5-35 

25.66 

Gms .  per  100  gms. 
homogeneous  mixture 


A - - 


/ohc6h4ch3 

CH30H 

h20 

(Results 

at  120 

0  (Con. 

71.0 

3*34 

25. 66 

76.8 

1.02 

22. 18 

Results 

at  130° 

6. 1 

0.0 

93.9 

9.0 

2. 27 

88.73 

12.6 

3.82 

83*58 

42.6 

6.6 

50.80 

68.0 

3.69 

28.31 

75.5 

0.0 

24.5 

Results  at  140° 

7.3 

0.0 

92.7 

13.0 

1.09 

85.91 

17.0 

3.63 

79.37 

68.0 

1.04 

30.96 

69.0 

0.39 

30.61 

72.0 

0.0 

28.0 

Results  at  150° 

9.35 

0.0 

90.65 

15.3 

1.06 

83.64 

18.7 

2.07 

79.23 

63.0 

0.92 

36.08 

65.0 

0.49 

34.51 

68.5 

0.0 

31.5 

Results  at  160° 


19.5 

0.0 

80.5 

24.5 

0.94 

74.56 

54.0 

0.53 

45.47 

58.5 

0.0 

41.5 

Distribution  ok  Cresol  between  Water  and  Ether. 


Composition  of  Solvent. 

200  cc.  H2O+100  cc.  Ether 
200  cc.  II2O+200  cc.  Ether 


Cnis.  Cresol  in  11,0 
l.aycr. 

O.O570 

O.OI90 


(Yaubel,  iyoj.) 
In  Ether  Layer. 

I .0760 
I  1144 
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One  liter  aqueous  I  normal  solution  of  the  sodium  salt  of  o  cresol  dissolves 
7-57  8nis-  0  cresol  at  25  ,  8.32  gms.  at  40°.  9-^4  gins.  at  6o°  and  13.62  gms.  at  8o° 

(Sidgwick,  1910.) 

Miscibility  of  Aqueous  Alkaline  Solutions  of  m  Cresol  with  Several 
Organic  Compounds  Insoluble  in  Water. 

(Sc,heuble,  1907.) 

To  5  cc.  portions  of  aq.  KOH  solution  (250  gms.  per  liter)  were  added  the 
given  amounts  of  the  aq.  insoluble  compound  from  a  buret,  and  then  the  m  cresol 
dropwise,  until  solution  occurred.  Temp,  not  stated. 

Composition  of  Homogeneous  Solution. 


cc.  Aq.  KOH. 

Aq.  Insol.  Cmpd. 

\ 

m  Cresol. 

5 

2  cc.  (1 .64  gms.)  Octyl  Alcohol* 

1 . 1  gms. 

5 

5  “  (4-i  “  )  “ 

1.8  “ 

5 

2  “  (1.74  “  )  Toluene 

4.4  ;  “ 

5 

3  (2.01  ) 

5-i  “ 

5 

2  “  (1 .36  “  )  Heptane 

6.4  “ 

!  =>  the  normal  secondary  alcohol,  the  so-called  capryl  alcohol,  CH3(CH2)5CH(OH)  CHa. 


Reciprocal  Solubility  of  Ortho  Cresol  and  Ethyl  Alcohol, 


Determined  by  the  Freezing-Point  Method. 


t"  of 

Crystallization. 


Mol.  per  cent 
v  Cllj.Cgli  .Oil 
in  sat.  sol. 


t°  of 

Crystallization. 


( Perrakis,  1925. ) 

Mol.  per  rent 
o  CII,.C,H,.OH 
in  sat.  sol. 


79.  O  ) 
•±i .  (»o 
14.00 
8.3o 


100. 00 
9i.3i 
83 .00 
76.89 


1.70 .  71.10 

—  4.00 .  65.84 

— 17.20 .  56.3g 

— 3 1. 00 .  48-4° 


Freezing-point  data  for  mixtures  of  o,  m  and  p  cresols  are  given 
by  (4 ) (5) ( 7 )  1 10 )  and  (11).  Results  are  given  for  mixtures  of  Cresols 

and: 


Aniline (151(18) 

Benzene ( 8 ) ( 17 1 
Benzoic  acid<3  1 
Benzylamine(22 1 

Carbamide (23  * 

Chlor  acetic  acid (13 1 • 
Cineole ( 1 1 
Dichloro  benzene(8) 
Dimethyl  aniline(23> 


Dimethyl  pyrone(i3> 
Diphenyl  amine(25> 

Di  xylylamines(2i ) 
Ethylene  diamine(24) 
Naphthalene (26 1 
(Naphthalene  diamine! 
Naphthylamines(25 1 
Phenol<4 1(61(7) 
Picric  acid (14) 


Piperidine(23 1 
Pyridine(2 1 (9I 
Quinoline (23 1 
Styphnic  acid(i2) 

Sulfuric  acid(i9) 

ITri  chlor  acetic  acid(i3) 
Toluidine (23 1 
Urea( 16 1 (23 1 
Xylidines(2i 1 


(1)  Bellucci  and  Grass i,  1913;  <2)  Bramley,  x9l6 ;  3 >  Da  Silva,  1934, 

(4)  Dawson  and  Mountford,  1918;  (5)  Deffet  1938:  <61  Fischer  and 
Grbopel  1917;  (7>  Fox  and  Barker,  1918;  (8)  Glass  and  Madgin,  934. 

Wcher  lid  Skirrov .  do) 

^6aCU,l  «.  9  1907;  d7)  K reman n  and  BorJanov.es. 

1916,  (15)  Kremann,  19  »  .  .  Kendan  and  Carpenter,  1914, 

(2ot’Mlielli!IndnCocconi,  1923;  (21)  Morgan  and  Pettet^  1935^  <22)  F^schm 

Rhode^and  Banco,  ,, 
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GUAIACOL  (o)  CH30C6H40H. 

The  critical  solution  temperature  of  mixtures  of  guaiacol  and  cit- 
ronellal  is  at  about  i8°.  (Lecat,  1928.) 

Freezing-point  data  are  given  for  mixtures  of  guaiacol  and: 

Aniline(i3)  Ethylene  diamine(i4)  Phenylene  diamineU) 

Benzene(9)(n )  Ethyl  urethan (5 M 13 )  Phenyl  hydrazine ( 9 )( 11 ) 

3enzylamine(n )  Melanine  acids(i)  Piperidine ( 11 ) 

Chlor  acetic  acid<7 M10 )Menthol(2 ) (16 )  Pyridine(i3> 

Cineole<3)  Naphthalene(i3 )  Quinoline(9Mii ) 

Dimethyl  anillnelg) (11 )  Naphthylamine(8) (13  )  Toluidines ( 13  ) 

Diphenyl  amine (13)  Picric  acid  (  1 5  )  Urea(i2) 

(1)  Adler,  1932;  (2)  Adamanis,  1933;  (3)  Bellucci  and  Grassi,  1913; 

(4)  Dezelic,  1932;  (5)  Gilbert  and  Clarke,  1927;  (6)  Hrynakowski  and 
Adamanis,  1933;  <7)  Mamelli  andCoccini,  1923;  (8)  Puschin  and  Masarowtsch, 
1914;  (9)  Puschin  and  Pinter,  1929;  (10)  Puschin  &  Rikovski,  1932;  (11) 
Puschin  &  Rikovski,  1937;  (12)  Puschin  &  KOnig,  1928;  (13)  Puschin  and 
Vaic,  1926;  (14)  Puschin  and  Sladovich,  1928a. (15/  philipand  Smith,  19,5. 


DIMETHYL  y  PYRONE  C0<  CH=C  1  CHsl>o 

^ch=cich3i 

100  gms.  Carbon  tetrachloride  dissolve  r.04  gms.  dimethyl  pyrone  at  200. 

»  Chloroform  »  34.37  „ 

(Pawlewski,  1914,  1926.) 


Freezing-point  data  are  given  for  mixtures  of  dimethyl  pyrone  and: 


Acetic  acid(2) 

Benzoic  acid(i) 

Chlor  acetic  acid(2) 
Cinnamic  acidl 1) 
Cresolsl i) 

Dichlor  acetic  acid(i) 


Dinitro  phenol!  2  ) 
Formic  acid! 1) 

Hydro  cinnamic  acidl 1) 
Naphtholsl 1 ) 

Nitro  phenols(^) 

Phenol (2) 


Salicylic  acid(2) 
Sulfuric  acid(3) 

Toluic  acids(2) 

Trichlor  acetic  acid(2) 
Trinitro  benzene(s) 
Trinitro  toluene(2) 


4> 


(1)  Kendall, 
(4)  Plotnikow, 


1914:  (2)  Kendall,  1914a;  (3)  Kendall  and  Carpenter 
1911;  1 5)  Sudborough  and  Beard,  1911. 


1914; 


NITRO  TOLUIDINE  N02(CH3>CeH3NH2. 


Freezing-point  data  for  mixtures  of 
given  by  Dessart,  1926. 


E  nitro  toluidine  and  benzene 


are 
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THEOBROMINE  (3.7  Dimethyl  Xanth.ne)  CjH^CHa^NvOs. 

Solubility  in  Several  Solvents. 

Gins.  C6H2(CHj)j- 


Solvent. 


Water 


t°. 

N4Oj  per  100  Gms. 
Solvent. 

Authority. 

18 

O.0305 

(Paul,  1901.)  , 

15-20 

O.059 

(Squire  &  Caines,  1905.) 

’  18 

O.047 

(Paul.  1961.) 

18 

O.083 

41 

18 

I.78 

44 

18 

4- 56 

14 

15 

3  69 

(Brissemoret,  1898.) 

21 

0.045 

(Squire  A  Caines,  1905  ) 

15-20 

0.02 

<4 

15 

0.005 

(Wester  &  Bruins,  191 1) 

15 

0.008 

44 

b.  pt. 

0.021; 

(Gockel,  1897.) 

b.  pt. 

0.032 

14 

in  Several  Solvents. 

( Wadsworth,  l’920. ) 

Aq.  0.25  n  HC1 
“  1  n  HC1 
“  0.1  n  NaOH 
“  0.25  n  “ 

“  1 5.6  per  cent  Na3(P04)2.Sol. 
92.3  Wt.  %  Alcohol 
90  Wt.  %  Alcohol 
Dichlorethylene 
Trichlorethylene 
Carbon  Tetrachloride 
Ether 


DOLUBl LIT  x  ur  - - -  -  \  , 

The  method  of  obfaining  saturation  and  analysis  of  the  solutions  is  not  described. 

Gms.  Theobromine  Gras.  Theobromine 


per  100  cc.  sat.  sol.  at 
b.  pt. 

O.7OO 
0.390 
O.  IOO 

0^870 
8 . 000 


Gms.Theobromtne 
per  100  cc.  sat  sol.  at 


Solvent. 

Benzene . .  •  •  • 

Carbon  tetrachloride. 


15*. 5. 

b.  pt. 

o.oo5 

O.OIO 

..  0.020 

0.040 

O.060 

O.OyO 

o.oo3 

o.oo3 

.  0 . 020 

o.o3o 

( Debourdeaux,  1917. ) 

Solvent.  15'. 5. 

Water .  0.060 

Aq.  90  °/0  ethyl  alcohol. 

Absolute  >»  »  - 

Acetylene  tetrachloride.  0.090 

Aniline . .  o.65o  K 

100  gms.  amyl  alcohol  dissolve  0.02  gm.  theobromine  at  i5  . 

D.STR.BUT.ON  OF  ThEOBKOM.^E  B«t™»  '■  0». 

Water  and  Olive  Oil. 

Gms.  Theobromine  per  100  cc. 

Aq.  layer  («)•  Oil  layer  (o). 

o.o4i  0.059 

,y...  0.037  0.063 

THEOPHYLLINE  (i.3  Dimethyl  Xanthine)  C»HS(CH3)*N4 

,oo  gms.  H,0  dissolve  o.§2  gm.  theophylline  a.  >5-^  * C—. 

®  i  erf  /^tccrilvrp  i  .2 ^  ^ms.  tncopnylim^  cl 


t*. 
16 
•  7 


o 

a 


1 . 45 

1 .70 


t*- 

20. 

20. 


Gms.  Theobromine  per  IQQ  cc. 
Serum  layer  (. I ).  Oil  layer  (o). 

.  o.i53  0.057 

.  o.i53  0.067 


0.37 

o.43 


100  gms.  H2O  dissolve  0.52  gm.  -y  0 

Ioocc.90  vol.  %  alcohol  dissolve  1.25  gms.  theophylline  at  15  20 

'WEEN  :  (Aie 

Horse  Serum  and  Olive  Oil. 


TnrrvPHYLLISE  Between  :  (Aiello,  1921. 
Distribution  of  Iheophyllinh. 


Water  and  Olive  Oil. 

Gms.  Theophylline  perjoucc. 

O 

Gras.  Theophylline  per  100  cc. 

O 

Serum  layer  (5). 

Oil  layer  («). 

s 

.  00  00 

V>  ~  — 

Aq.  layer  (a). 

. .  O . 200 

..  0.363 

Oil  layer  (0). 

o.3oo 

0.637 

a 

1 . 5o 

1.75 

•9* 

20. 

0 .  o54 
o.o65 

O  O 

0  c 

-O*  LA 

o.94 

0.67 

TOLUENE  SULFONIC  ACIDS  o  and  p  CH3C#H4S03H. 

Solubility  o  P 

Separately, iin  Aqueous  Sulfuric  Acid 
(Welbel,  1930.) 


Wt.*  HgS04  in 

aq.  solvent 

35 

40 

45 

50 

55 


Gms.  per  1 00J^. jsat^s ol_. 

p  CH3C6H4S03U  aq 


Wt  .56  H2S04  in  r 


sat.  sol. 


W3c6h4so3h 


19*2 

9.9 

4.6 

2.4 

1.3 


17.5 
10. 1 
4.8 

5.3 

5-1 


solvent 

60 
65 
75 
85 


Gms.  per  IQQ Agms . _ _ 

o~ch3c6h4so3h  p  c6h3c6h4so3h 

6.9 

8.6 


0.45 

0.46 

0.5 

4.7 


11.8 
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GUANIDINE  PICRATE  HN  :  C(NH.,  ),.OHC6  H*(NOi)3. 

100  gms.  sat.  solution  in  water  contain  o.o35  gm.  picrate  at  7°.5,  0.061  gm.  at  21°, 
0.09  gm.  at  3-2°’.5,  o.  167  gm.  at  48°,  o.  5o>.  gm.  at  78°  and  0.864  Km-  at  O'*"* 

100  gms.  sat.  sol u tion  in  aq.  5o  °/Q  ethyl  alcohol  contain  0.1 2  gm.  at  8°,  0,191  gm* 
at  190.  0.397  g'n-  al  ^7°>  °-883  gm.  at  5j°  and  1 .662  gm.  at  74°.  (Medes  1925,  1926.) 

ioocc.H20  dissolve o.i 32 gm.  methyl  guanidine  picrate  at  to"  and  0.178  gm.  at  20°. 
»  0.117  >1  dimethyl  guanidine  picrate  »  0.162  » 

»  0.697  »  ammonium  picrate  »  1  o3  » 

(  Grconwald,  192C. 

2.4  Dimethyl  PYRIDINE  C5H,(CH,)SN. 

Reciprocal  Solubility  of  2.4  Dimethyl  R.yridine  and  Water. 


(Jones  and  Speakman,  1921.) 

The  determinations  were  made  by  the  AlexejefT  synthetic  method. 

t*of  lower  Wt.  per  cent  H,0.  t”  of  lower  Wl.  pfcr  ctnlH,0 

solution  point.  In  mixture.  eolation  point.  in  mixture. 


>  i5o . 

...  10.99 

>i5o . 

68.5 . 

53.o . 

3g-o . 

...  45.14 

27.2  .  55.H 

23.0 .  67.96 

23.0 .  79-57 

35.o .  93.00 

54.3  .  95.06 


The  minimum  critical  solution  temperature  is  22.5°. 


Phenyl  METHYL  AMINE  HYDROCHLORIDE  (CH3)(C6H5)NII.HC1. 

1 00 gms.  H20  dissolve 378. 8'gms.  (CH3)(C6H6)NH.HClat  250.  (Peddle and  Turner,  ’13.) 


METHYL  ANILINE  CeH&NHCH3. 


Reciprocal  Solubility  op  Methyl  Anilinb  and  Glycerol. 

( Parvatlker  and  MCEwen.  1984.) 


Oms.  CgHgNHCH3  per 
100  gms.  sat.  sol. 


Oms.  CsH5NHCK3  per 
100  gms .  sat.  sol. 


197*5 

89.5 

220.0 

73.5 

223.0 

66.42 

224.5 

59.48 

223.5 

51.66 

222.  5 

40.60 

219.0 

30.26 

190.5 

14.60 

Critical  Solution  Tbmpbraturks  op  Mixtures  op 
Methyl  Anilinb  and  Other  Solvbnts. 

(Thlry,  1926.) 


Solvent 


Ethyl  cyclopentane 
Propyl  "  "  " 

Methyl  "  " 


f.  pt.  of  b.  pt.  of 
solvent  solvent 

-137.9  103.0 

-120.3  131.4 

-141.0  71.9 

"  94.65  69.0 

63.2 
60.  18 
19.7 


Critical 

solution  temp, 
with  methyl  aniline 

-49.4 

-43.0 

-47.4 

-18.6 

-17.25 

-  14.O 

-  7.65 


Hexane 

Methyl  3  pentane 
Iso  hexane  -137.1 

Tri  methyl  ethyl  methane-98.2 


Freezing  point  data  for  mixtures  of  methvl 
are  given  by  Wroczynski  and  Guye,  1910. 


aniline  and 


Oms •  c6h5nhch3 
Per  100  gms. 
homogeneous  mixture 


24.0 

22.5 

22.5 

27.5 

26.0 

27.0 

27.5 

benzyl  chloride 
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BENZYL  AMINE  C6H5CH2.NHS. 

Distribution  of  Benzylamine  at  25°  Between  :  (Smith,  1921-1022.) 
Water  and  Chloroform.  Water  and  Ethyl  Ether.  Water  and  Xylene. 


Millimols. 

OfiH5CH,NHs 

Millimols. 

C,HSCH,.NH, 

Millimols. 

,  c,h5ch,.nh, 

per 

liter  of 

per 

liter  of 

per 

liter  ov 

H,0 

CIICI, 

c, 

11,0 

ic,h5),o 

c. 

H,0 

CtH,(CfI,), 

c. 

layer  (C,t. 

laver  (0,1. 

c,‘ 

layer  iC,). 

layer  (0,)- 

c,' 

layer  (C,), 

layer  (C,), 

c,' 

0. 3o 

3.85 

12.9 

0.675 

1.335 

i-97 

O.81 

I- 19 

1.47 

0 .65 

qr55 

14.7 

I  .  10 

3.25 

2.04 

1.58 

2 .  l\'l 

i.53 

1 . 20 

19.6 

16.3 

i.85 

3.72.5 

2  .'01 

3.35 

6.65 

i-99 

2.85 

6.o5 

2. 12 

6.32 

1 3 . 68 

2. 16 

4.55 

9.60 

2. 10 

The  coefficient  of  distribution  at  250  of  benzylamine  between  water 
and  benzene  at  concentrations  varying  from  0.0162  to  0.0168  gm.  mols.  per 
liter  in  the  aqueous  phase  is  4*03 

The  coefficient  of  distribution  between  water  and  heptane  at  a  concentra¬ 
tion  of  0.0383  gm.  mols.  per  liter  of  the  aqueous  phase  is  0.614. 

(Williams  and  Soper,  1930.) 

F.  pt.  data  for  mixtures  of  benzylamine  with  cresol,  phenol,  chlor  phenol 
and  with  guaiacol  are  given-  by  Puschin  and  Rikovski,  1937. 


BENZYLAMINE  HYDROCHLORIDE  aHjCH2.NH2.HCl. 

100  gms.  H-iO  dissolve  50.6  gins,  of  the  compound  at  250.  (Peddle  and  Turner.  1913.) 

DiBENZYLAMINE  HYDROCHLORIDE  (QHjCID-iNH.HCl. 

IOO  gins.  H*0  dissolve  2.17  gins,  of  the  compound  at  25°.  (Peddle  and  Turner.  1913O 
100  gms.  chloroform  dissolve  0.37  gm.  of  the  compound  at  25  . 

TriBENZYLAMINE  HYDROCHLORIDE  (C6HtCH,)jN.HCl. 

IOO  gms.  H20  dissolve  0.61  gm.  of  the  compound  at  25°.  (Peddle  and  Turner.  1913 ) 
gms.  chloroform  dissolve  11.41  gms.  of  the  compound  at  25  . 


TOLUIDINES  C6H*.CH3.NH„  6,  m  and  p. 


Solubility  in  Water. 

(Vaubel,  1895;  Lowenherz,  1898.) 


20 

20 

20 


Gms. 

CeH4CH3NH2 
per  1000 
Gms.  H2O. 

16.26  Liquid  ortho  T. 


Solid 
Phase . 


0.15- 

6-54 


Ortho  T. 
Para  T. 


20  8 
26.7 
3W 


Gms. 

C,H4CH3NH2 
per  1000 
Gms.  H2O. 

7  39 

9-5° 

11  42 


Solid 

Phase. 

Para  T 


One  liter  sat.  solution  in  water dmeTydrochloride, Contains  30  gms- 
One  liter  sat.  solution  in  1  n  aq.  0  (Sidgwick,  1910.) 

"  ^ISlIowinf  results  for  p  toluidine,  differing  considerably  from  the  above, 

are  given  by  Walker  (1890).  „  0  c  0 

t°. 

Gms.  p  Toluidine  per  100  Gms. 

Sat.  Sol.  in  Water 


2  2°  3°° 

36-7° 

44° 

57 

■  5 

19.6  26.9 

35-4 

44-5 

5i 

•4 
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Reciprocal  Solubility  of  Ortho  Toluidine  and  Water. 

(  Angelescu,  1925.) 

The  temperatures  of  clouding  of  mixtures  of  weighed  amounts  of  the  two  consti¬ 
tuents,  contained  in  sealed  tubes,  were  carefully  determined. 

Gms.  C„ir  CH,.NH,  (o)  periOOgms. 


t  • 
o. 
AO. 
I  7.2 . 
i5o. 
1 63 . 
1 8 1 . 
1 85 . 


Gms.  C6 II,  CIIj.NII,  (o)  per  100  gms. 

Toluidine  layer. 
97.65 


Aqueous  layer, 

i  .68 

i  .69 


5.65 


12.46 


97.50 

93.13 

88.46 

85.33 


t". 

198 . 

200 . 

207 . 

212 . 

2  i5 . 

216  crit.  t. 


Aqueous  layer. 

l6.47 


Toluidine  layer. 

79-77 
74.70 
66 . 80 
56. 08 


50.09 


Solubility  of  Ortho  Toluidine  in  Aqueous  Solutions  of  Acetic  Acid. 

( Angelescu,  1925. ) 

The  determinations  were  made  by  adding  ortho  toluidine  drop  by  drop  to  water 
or  aqueous  acetic  acid  just  to  the  appearance  of  clouding  at  a  definite  temperature. 
The  quantities  of  the  three  constituents  were  determined  by  careful  weighings. 

Results  at  0°.  Results  at  20°. 

Gms.  per  100  gms.  sal.  sol.  Gms.  per  100  gms.  sat.  sol.  Gms.  per  100  gms.  sal.  sol.  Gms.  per  100  gms.  sal.  sol. 


11,011,  NH, 

<:,  II,  CH,  Ml,. 

c6ii,ch,nh, 

Cell  ,  cn,  MI, 

(0). 

crijcooii. 

(0). 

ClljCOOIl 

(0). 

cn,  coon. 

(0). 

cn,  coon. 

i  .68 

0.00 

OO 

>9-17, 

1 .69 

0.00 

2.3.21 

20 . 5 1 

7 .  36 

0 . 56 

4 1 . 26 

>9- i« 

2.79 

1 . 19 

27 . 67 

a  1 . 1 3 

4.16 

2 .  o5 

45.58 

19.46 

3.72 

2.47 

3 1 . 1 9 

21: 36 

5 .  i3 

3 . 5 1 

50.99 

19.33 

4.37 

3.63 

34-33 

2 1 . 77 

6. 1 5 

5 . 37 

57.4.4 

18.71 

5.14 

5.17 

38 . 22 

21.44 

7.41 

7.10 

64.74 

17.31 

5.86 

6.5o 

39.89 

21.41 

9  °9 

9- 7<> 

70.54 

1 5 . 56 

6.84 

8.7.5 

46-93 

7 1 . 27 

1 1 . 7.3 

1 2 . 5o 

75. 19 

1 3. 80 

7.66 

9.86 

5o .  1 2 

21  ,o3 

1 3 . 63 

1 4 . 54 

80. 7^ 

1 1 . 28 

8.60 

11.34 

57.59 

'9-99 

1 7  •  79 

1 6 . 72 

85.o6 

8.85 

9-49 

12.75 

6:5. 5 1 

1 8 . 00 

22.07 

17. 91 

89-27 

6.22 

10.35 

1 4  •  02 

73.92 

l  4  -  79 

77 . 29 

18.79 

94.71 

2.75 

1 1  . 62 

15.26 

82.11 

10.57 

o'l .  I  1 

Ml- 17 

97-65 

0.00 

12.81 

16.33 

89. 36 

6.o3 

1 D  .  9.9 

1 9 .  3  7. 

1 5 . 02 

17.80 

93.55 

2.96 

17.66 

18.97 

97  •  5o 

0.00 

20.33 

•  9.85 

Solubility  of  Ortho  Toluidinr  in  Aqueous  Solutions  of  Profionic  Acid. 

(Angelescu,  1928.) 


Results  at  o° 


Results  at  20° 


Gms.  per  100  gms. 
sat.  solution 


Oms. 


- 

_r\ 

CgHgCOOH 

n  '2  ch3c6h4nh. 

1.68 

0.0 

32.44 

3.26 

1.71 

37.76 

5.69 

6.50 

41.01 

0. 15 

13.40 

48.56 

10.30 

18.67 

57.30 

15.03 

23.07 

66. 22 

20.01 

27.01 

75-93 

25.74 

30.70 

89.64 

29. 29 

32.63 

97.65 

Per  100  gms. 
solution 


Oms .  per  100  gms  . 
sat. 


WOOlP  '0  CH3CgH4NH^  C2H5COOtf  ^  ^  C^COaf 


solution 


Gms.  per  100  goes, 
sat.  solution 


33.78 

34.65 

34.42 

32.37 

28.38 
23.23 
16.87 

6.45 

0.0 


I.69 

4.28 

6.50 

8.56 

10.52 

15.54 

20.36 

25.06 

30.42 


0.0 

5.80 

12.  l8 

16.59 

19.36 

24.09 

27.27 

29.21 
32.  38 


33.45 

38.59 

45.59 
54.  38 
63.25 
72.52 
81.92 
93.35 
97.50 


33.31 
33.8l 
32.74 
29.51 
24.87 
19. 17 
12.  34 

3*39 

0.0 
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Distribution  of  Acetic  Acid  at  20°  Between  Water  and  Ortho  Toluidine, 

(Angelescu,  1925.) 


In  connection  with  the  results  showing  the  solubility  of  ortho  toluidine  in  aqueous 
solutions  of  acetic  acid,  a  series  of  determinations  of  the  distribution  of  acetic  acid 
between  water  and  toluidine  was  needed  in  order  to  ascertain  the  composition  of 
those  solutions  in  contact  with  each  other  at  a  given  temperature.  The  results 
which  were  obtained  are  as  follows. 


Gras.  CHj  COO  II  per  100  gms.  c> 

H,0  layer  (Ct\..  Toluidine  layer  (C,).  C» 

1.45  0.7T  2.04 

2.87  1.55  1.85 

3.77  2.14  1 .76 

7.22  4-65  i.55 

7.97  5.19  i.5'i 

11.37  8.12  i.4o 


Gms.  CHS  COO  H  per  too  gms. 

0, 

layer  (C,). 

Toluidine  layer  (Cs). 

1 3 . 94 

1 1  .o5 

1 . 26 

i5.49 

12.62 

I  .23 

16.39 

13.78 

1.18 

17.64 

15.71 

1  .  12 

18.87 

17.18 

1  .09 

19.41 

18.06 

1  .07 

Angelesco,  1925,  next  determined  the  temperatures  at  which  two  layers  are 
formed  in  solutions  containing  constant  concentrations  of  acetic  acid  and  vanabld 
percentages  of  water  and  ortho  toluidine.  For  this  purpose  mixtures  of  toluidine 
and  acetfc  acid  and  of  water  and  acetic  acid,  containing  in  both  cases  the  same 

zs:::LtzTm  «.  »**».  The  lowing  ^ 

obtained. 


Variation  of  the  Temperature  of  Solution  in 
Ortho  Toluidine  containing  19-94  per 


a  Ternary  Mixture  of 
cent  of  Acetic  Acid. 


Gms. 

c,H,untHii, 

per  100  gras, 
sat.  sol. 

59.09 

57.84 

56.54 

52.27 

54.o5 

53.i3 

52.09 

50.67 

49.43 

47-74 

46.12 

44.53 

42.93 

41.29 

39.69 

37.-98 

36.23 


Gms. 

C6 

per  100  gms. 
sal.  sol. 


Lower 

lemp. 

22.5 
17.8 

1 4  •  5 

12.5 


8.8 

7.6 

6.7 

6.0 

5.2 

4-9 

4.6 

4.6 

4.6 

4.6 

4.8 
5.1 


Upper 

temp. 

72.O 

78.6 


» 

» 

)> 

)) 

» 

» 

» 

)) 

» 

»> 


34-65 

33.io 

3 1  .78 

30.47 

29.35 

28.23 

27.23 
26 . 26 
25.39 
24-20 

23.47 

22.78 

22.08 

21.43 
20 . 63 
20 . 20 
Hj.75 


10.4 


84.2 

90,4 

not.  del. 


Gms. 


Cs  II,  CHjNH, 


Lower 

Upper 

per  100  urns. 

temp. 

temp. 

sat.  sol. 

5.6 

GJ 

O 

C 

19.38 

6.2 

» 

18.86 

6.6 

)) 

18.41 

7  •  3 

» 

17.89 

7-9 

■  >) 

17.45 

8.7 

») 

17.00 

9-5 

» 

16.62 

10.4 

» 

16.24 

11.4 

1 5 . 85 

12.9 

» 

1 5 . 4° 

1 3 . 8 

>» 

i5.o5 

i5.o 

)> 

14.72 

i6.3 

» 

i4-36 

17.5 

» 

14.17 

19.2 

» 

i3.97 
1 3. 68 

20. 1 

" 

21.5 

Lower 

Upper 

temp. 

temp. 

22.4 

not.  det. 

24-0 

» 

25.6 

» 

27.5 

)) 

29.5 

») 

3i  .8 

» 

33.6 

» 

35.5 

M 

3".4 

41.2 

» 

43.5 

» 

47.0 

» 

5i  .0 

90.0 

54.o 

86.5 

63.o 

8o.5 

68.0 

76.0 
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TOLUIDINES 

Variation  of  the  Temperature  of  Solution  in  Ternary  Ortho  Toluidine 
Mixtures  containing  21.84  per  cent  of  Acetic  Acid. 

(  Angelescit  1925,  Con.) 


Gms. 

C.H,  CIljNII, 
per  100  gms. 

Ix>wer 

Upper 

Gms. 

C,  H,  CHj  NH, 
per  too  gras. 

Lower 

Upper 

Gms. 

Cg  II,  CH,  NIL 
per  too  gnis. 

Lower 

Upper 

sat.  sol. 

temp. 

temp. 

sat.  sol. 

temp. 

temp. 

sat.  sol. 

temp. 

temp. 

52.57 

48.2 

56.o 

36.43 

23.3 

not.  (let. 

21.21 

37.0 

not.  de' 

5i.55 

39.0 

67.5 

34-79 

23.3 

» 

20.48 

39.0 

» 

5o .  7 1 

35.5 

73.5 

32.74 

a3.5 

» 

19.80 

4l.6 

» 

49-83 

33.0 

77.5 

3o.58 

24.2 

» 

19.07 

45.5 

» 

49.02 

3i  .0 

81.0 

29.00 

25. 1 

» 

18.54- 

48.5 

A 

48.20 

29.0 

83.5 

27.60 

26.2 

» 

18.06* 

5i  .4 

89-7 

47-34 

28 . 4 

86.0 

26.15 

27.5 

» 

17.76 

55.o 

86.5 

46.27 

27.4 

89.0 

24.88 

29.3 

» 

17.61 

57.0 

84.5 

44.25 

25.6 

not.  < \\t . 

23.76 

3 1 . 1 

» 

17.44 

5q.5 

82.0 

42.40 

24.6 

» 

22.84 

32.8 

» 

17.24 

63.o 

78.5 

39-99 

^4-o 

» 

‘  21.99 

34  7 

» 

17.06 

67.0 

74.0 

38.23 

23.5 

•  » 

Variation  in  the  Temperature  of  Solution  in 
Mixtures  containing 


•i3.33  per  cent  CH3COOH. 


Gms.  C6  II,  Cll,  Nil, 

Lower 

Upper 

per  100  gm-.  sat.  sol. 

temp. 

temp. 

3q.  i5 

52.5 

71  .O 

38.26 

5i  .2 

75.5 

37.i5 

49-6 

78.5 

36.12 

48.2 

8l.O 

34.95 

47.2 

83.o 

33.73 

46.3 

85.8 

32.02 

45.7 

87.8 

3o.66 

45.6 

88.5 

29-47 

46.0 

89.3 

28 . 22 

47-6 

89.5 

26.82 

49.0 

88.8 

2.5 .25 

52.2 

87.2 

23.95 

56.o 

84.5 

22.83 

61 .7 

78.5 

22.32 

69.0 

74.0 

With  a  concentration  of  acetic  acid  of  24 
of  two  liquid  phases  at  any  temperature. 


Ternary  Ortho  Toluidine 

(Angelescu,  1925,  Con.) 


2.3.0  per  cent  CII3COOH. 


Gms.  C6 II,  CHS NH, 

Lower 

Upper 

per  100  gms.  sn..  sol. 

temp. 

temp. 

37-45 

57.5 

69.0 

36. 80 

55.0 

75.5 

36.li 

53.5 

76.O 

35.28 

5i  .0 

78.5 

34.28 

5o.5 

80.5 

33.34 

5o.o 

82.5 

32.27 

49-5 

84.5 

3o.68 

49.0 

85.5 

29-69 

49-5 

86.0 

28.86 

5o.5 

85.8 

27.86 

5i  .2 

85.5 

26 . 60 

53.4 

84.8 

2.5 . 73 

55 .0 

83.7 

2.5 . 0 1 

57.0 

82.0 

24.63 

58.5 

80.7 

24.23 

61.0 

79-0 

23.83 

64.0 

77.0 

52  per  cent,  these 

:  is  no 

longer  formation 

Distribution  of  Para 


Toluidine  Between  Water  and  Carbon 
I  etrachloride. 


Gms.  p  Toluidine 
Used. 


(Vaubel,  1903.) 
Volumes  of  Solvents. 


200  cc.  H20+ioo  cc.  CCI4 
200  CC.  H20+  200  CC.  CC14 


Gms,  C,H,(CH,)XH,  p  in: 

H,0  Layer.  CC14  Layer 

O.I406  0.8594 

0.0666  O.9334 


7  9 

toluidine 


Distribution  of  Propionic  Acid  Bbtwekn  Water  and 
Ortho  Toluidine  at  20°. 

(Angelescu,  1828.) 


These  determinations  were  made  in  connection  with  the  results  showing 
the  solubility  of  ortho  toluidine  in  aqueous  solutions  of  propionic  acid. 


Gms.  CgH 

5C00H  Per  100  gms. 

1 

Gms. 

CgHjXOOH  per  100  gms. 

1 

HgO  layer (1 ) 

0  Toluidine  layer (2)  v 

2 

'  Hg0  layer (1)  o  Toluidine  layer (2)'  2 

0.25 

O.26 

O.962 

8.56 

17.94 

0.477 

0.92 

1.22 

0.754 

9.09 

19.27 

0.472 

2.  15 

3*49 

O.616 

II.36 

24.84 

0.457 

3. 12 

5.29 

0.597 

12.71 

27.84 

0-457 

4.96 

9.22 

0.538 

13*58 

29.28 

O.464 

6.03 

11.40 

0.525 

14*45 

30.52 

0.473 

8. 11 

16.74 

O.484 

17*42 

33.73 

0.5l6 

The  author  also  determined  upper  solution  temperatures  of  mixtures  con 
taining  30.61,  32.07  and  34.10  percent  propionic  acid  and  percentages  of 
o  toluidine  varying  from  about  25  to  50  percent. 

100  gms.  aqueous  0.4  normal  sodium  oleate  solution  (-  10.8  gms.  Na  ^ 
oleate  per  100  gms.  solution)  dissolve  13*5  gms.  para  CH3C^H4NH^  at^45  • 

Results  for  the  solubility  of  p  toluidine  in  saturated  aqueous  solutions 
of  sodium  benzene,  sodium  xylene  and  sodium  cymene  sulfonates  at  various 
temperatures  are  given  by  Hauslick,  1935* 


Distribution  of  0,  m  and  p  Toluidine  between  Water  and 

Benzene  at  250. 

(Farmer  and  Warth,  1904.) 


Base. 


Dist.  Cocf. 


Cone,  in  C8Ht 
Cone,  in  H20 


0  Toluidine  13 -4 


m 

u 

IQ. I 

P 

u 

24.I 

Distribution 

of  Para  Toluidine  Bbtwbbn: 

(Taubmann,  1932.) 

Water  and 

Benzene 

Water  and 

Hexane 

On.  mols .  dUCaH.NHo  P«r  Hter 

2 

om.  MOls.  CH,C„H  NH„  per  liter 

2 

T 

r HgO  layer( 1) 

ceHe  layer<2)' 

1 

/  HgO  layer 1 1  / 

^6  14  * 

0.0110 

0.0134 

0.0180 

0.0227 

0.5570 

0.7382 

1.0710 

1.3510 

50.6 

55-1 

59.5 

59.5 

0.0121 

0.0l60 

0.0207 

0.0392 

0.0415 

0.0723 

0.1143 

0 . 2260 

3-4 

4.5 

5.5 
5.8 
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Critical  Solution 


Solvent*. 

Melhyl  Cyclopentane. 
Ethyl  » 

Methyl  Cyclohexane.. 

Hexane . 

Methyl  3  Pentane. . . . 
Isohexane. . . . 


Temperatures  of  Toluidines  in  Several  Solvents. 
(Thiry,  1925.) 


Orlho  Toluidine. 


Meta  Tolnidlne. 


Para  Toluldine. 


Crlt. 

sol. 

OJ 

C6H,CH*.NH,(o) 

Crlt. 

sol. 

“/« 

CaH*CHj.NH,(/u) 

Crlt. 

sol. 

°/. 

C,H,C(l,.NII,(f) 

temp 

al  C.  s.  t. 

temp. 

at  C.  s.  t. 

temp. 

at  C.  s.  t. 

—  IO. 

9 

'27.5 

- 

— 

— 

— 

—  8. 

3 

4o.O 

- 

— 

— 

—  6. 

G 

44-0 

—  8. 

3  38.2 

— 

— 

4-21 . 

1 

36.o 

.4-21 . 

3  47-7 

— 

— 

_ 

— 

4-32  . 

4  3o .  0 

-+-25. 

5 

42.5 

- 

- 

4-36. 

0  20.0 

Cbiticai  Solution  Tbmpbbatobbs  of  Mixtubks  of 
Meta  Toluidine  and  Othib  Solvents. 

(Dessart.,  1826.) 


Solvent 


Crlt.  sol.  temp. 


Hexane 
Cyclohexane 
Methyl  hexane 


♦  21 

- 18  (calc. 1 
8 


The  author  also  gives  the  curves  of  separation  of  mixtures  of  meta 
toluidine  and  methyl  cyclohexane  and  of  meta  toluidine  and  hexane. 


Freezing-point  data  are  given  for  mixtures  of  Toluidines  and: 


Acetic  acid(23)(i8)  Di 
Amino  phenols! 12)  Di 

Aniline(22)  Di 

Allyl  phenyl  thiourea! 32)Di 
Arsenic  tri  chloride(28)  Di 
Benzene(s) (22) (6) 

Benzoic  acid! 18)  ( l)  (  31) 
Benzo  phenone! 16) 

Camphor! 8) 

Catechol ( 26) 

Chloro  phenols! 3) 

Cinnamic  acid! 18) 

Cresols! 28a) 

Cyclohexane! 5) (71(22) 


chloro  benzene(6) 
methyl  oxalate(2i) 
nitro  benzenes! 14) 
nitro  toluenes! 13) 
phenyl  amine(3i) 
Guaiacol! 29) 

Hexane! 5) 
Hydroquinone! 26 ) 
Menthol ( 24) 

Methyl  cyclohexane(s) 
Naphthalene ( 31 ) 
Naphthyl amines! 31) 
Naphthols!  2s)  (31H33) 
Nitro  benzene! 17) 


Nitro  phenols! 14) ( 24) (  25) 
Nitro  toluene^) 

Nitroso  dimethyl  aniline 
1 14)  ( 2)  ( 10) 

Phenol (9) ( 11) (25) (27) 
Phthalic  anhydride! 18) 
Pyrogallol! 20) 

Quinone! 17 ) 

Resorcinol ( 26 ) ( 31 ) 

(7)  Salicylic  acid! 18) 
Toluene(s) 

Tri  phenyl  carbinol(i9) 

( 34 ) Tri  phenyl  methane! 15) 


(!)  Baskov,  1913;  (2)  Bernoulli  and  Veillon,  1932;  (3)  BUrnham  and 
gm,  1936,  (4a.)  Crockford  and  Simmons,  1933;  < 5 )  Dessart,  1926:  (6) 
Glass  and  Madgin,  1934;  <7)  Hortenberg,  1926;  (8)  Jefremow,  19i5,  19i6- 

and  Hnhiran'  192<\:  f°i  Kremann'  (ll)  Kremann,  1906;  (12)  Kremann 

p  t-v  13  Kremann’  HOnigsberg  and  Mauermann,  1923;  (14)  Kremann 

l  e  ’  ‘917:  1151  Krena"”’  Zawodsky,  ?l6> 

K52J 19,8:  i17’ l(remann’ Sutter’  sitU. 

01  ;  i‘81  Krei"a"n;i  Weber  and  Zechner,  1,25;  I19I  Kremann  and 

Brazil  17“"  f  Zechner'  ‘9.8;  [nil  Kremann,  Zechner  and 

inll  Philin  IVU-  23>  0,Co"“or.  ‘9M;  I24I  Pawlewski 

‘926b;  ,281  Puslhi„‘aSd'fllu1anoi  lPl,n38SmuS;i‘r;hl27’ 

r ,  ^  1 3o”pislHna,anP“dSCzllLt:ovfcUd::;C3 •' 

Ichleide?  lols9';  Schischokin,  1,30;  (33I  Kremann  and  Strich”  ’ 

scnne.der,  .,.8,  (34I  Kremann.  Lupier  and  Zawodsky,  1920. 
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C7H9 

Solubility  of  Para  Toluidine  in  Ethyl  Alcohol. 


(Speyers,  1902  J 

Wt.  of  1  cc.  Mols.  Cr.  ll.CH,  NH,  (/?)  Gms.  C,H,CII,NH,(f») 

t*.  sat.  sol.  per  100  mols.  sat.  sol.  per  100  gms.  CsIf5OH. 

o .  0.8885  20.72  60.8 

5 .  0.8982  26.0  82.0 

10 .  0.9080  32.0  107.0 

i5  .  0.9180  38.6  i45.o 

20 . 0.9265  47-o  206.0 

25 .  0.9360  56.o  340.0 


100  gms.  abs.  alcohol  dissolve  110.0  gms.  p-toluidine  at  20-25°. 

(Pucher  and  Dehn,  1921.) 

100  gms.  pyridine  dissolve  126  gms.  p  toluidine  at  20°-25°.  (Dehn,  1917.) 

100  gms.  aq.  50%  pyridine  dissolve  96.1  gms.  p  toluidine  at  20°-25°.  “ 

100  gms.  sat.  solution  of  p  toluidine  in  liquid  ammonia  contain  41  gm. 
CH3C6H4NH2  at  ?  t°.  (DeCarli,  1927.) 


o  ANISIDINE  o  C6Hi(OCHj)NH2. 

Reciprocal  Solubility  of  Ortho  Anisidine  and  Glycerol. 

(Parvatiker  aod  Me  Ewen,  1924.) 

Gms.  Anisidine  G“s'  Anis,d'D*  . 

f  of  Miscibility.  per  ioo  gms.  sat.  sol  f  «f  Miscibility.  per  100  gms.  sat.  sol. 

141.0 .  34-25  i45.o.. .  61.25 

143.0 .  43.57  i42.5 .  73.09 

i44.5 . £1-69 

p  ANISIDINE  C6H4(OCH3).NH2. 

Distribution  between  Benzene  and  Water  at  25  . 

(Farmer  and  Warth,  1904.) 

Gms.  C6H4(OCH3).NH3  per  100  cc. 

C6H«  Layer.  *  H20  Layer. 

O.4356  O.0747 

0.6662  O.III2 

O.9OIO  0.1472 

Freezing-point  data  are  given  by  Aoyama  and  Monta,  1933.  for  mixtures 
of  ortho  anisidine  and  chlor  anilines. 

1-  PHENYL  SEMI  CARBAZIDE  HgNCONl  C6H6 )  NH2 . 

Freezing-point  data  for  mixtures  of  t-phenyl  semi  carbazide  and  sym. 
diphenyl  carbazide  are  given  by  Noller,  1930. 

TOLUENE  SULFONAMIDES  o,  m  and  p  CH3.C6H4S02NH2. 

Solubility  of  Each  in  Water  at  250.  (HoUeman  and  Caland  (i9«0 

•  Gms.  Comp  d  per  Liter 

Compound.  Sat.  Sol. 

Amine  of  o  Toluene  Sulfonic  Acid  i  -6*4 

t(  “  m  U  '  ’  r 

..  p  «  “  “  S-fS0 

.  ,nl »ene  sulfonamides  are  given  by 
Freezing-point  data  for  mixtures  of  toluene 

Dobrjansky,  1920  and  by  McKie,  191 

TOLYLENE  DIAMINE  m  CH3 •  C6H3 <  NH2>  2- 

pound^i^rubber^by'means1^?  imicroscope1observationseofllp*'eparedCsam- 

pies  are  described  by  Morris,  1932. 
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Tri  tliio  Carbon  Di  LACTYL  ACID  HOOC.CH  .(CH:1)S  CS  .S(CH3)CH  .  COOH. 

Solubility  of  the  Stereoisomeric  Forms  of  This  Acid  in  Wate*  at  25<> 

(Holinberg,  1921.) 


Me  so 
Hacem 
Dexlro 
Laevo 


Compound. 

U  ' 

Tri  thio  carbon  di  lactyl  acid .  io4-io5 

w  i  A  —  i  Vy 


)) 

» 

» 


» 

» 

» 


» 

» 

» 


» 

)) 

» 


Gms.  cnipd. 

M.  pi. 

per  liter  .sal.  sol. 

0  0 

27.4 

io4-io5 

1 54— 1 55 

3.o3 

1 36-i 36 . 5 

10.6 

_ 

10.6 

LACTOSE  (See  Sugars,  pages  7  1 1- 7  T5 


XANTHOGEN  SUCCINAMIDE. 

Solubility  ok  the  Stereoisomeric  Forms  of  [3  Xanthogen 
HOOC.CH  (CS.OC2  II5).CHaCOrsH2,  in  Water 


(  Holinberg  and  Leandec,  1917.) 

Isomeric  Form.  M.  pi.  "><>1*.  P«r  lllcr- 

Iriaclive .  I2?5°-I26M  0.0a  19 

Dexlro .  i34"-i35°  0.0190 

Laevo .  i34«-i35"  0.0190 


Succinamide  Acid, 
at  25°. 


0m>.  per  liter. 

5.9,0 

4. 5o 
4.00 


METHYL  CYCLO  HEXANONE  C^O. 

100  gms.  H20  dissolve  2.2  gms.  C„H120  at  20°. 

100  gms.  0.4  normal  aq.  sodium  oleate  solution  (=  10.8  gms.  Na  oleate 
per  100  gms.  solution)  dissolve  22.5  gms.  C?H120  at  20°.  The  emulsions 
separate  in  20  minutes.  (Smith,  1932.) 


HexahydroBENZOIC  ACID  CH2(CH2.CH2)2.CH.COOH. 

100  gms.  H20  dissolve  0.201  gm.  of  the  acid  at  150,  d.  saturated  solution  =  1.048. 

(Lumsden,  1905.) 

HYDANTOIN  of  dl  LEUCINE  C?H1202N. 

Solubility  of  Hydantoin  of  dl  Lbucinb  in  Aqueous  Ethyl  Alcohol  at  250. 

(McMeelcln,  Cohn  and  Weare,  1935.) 


Vol.  %  CgHgOH  d.  of  Om.  Mols  •  C^gOgN 
lnaq.  solvent  sat.  sol.  per  liter  sat.  sol. 


VOl.  %  CgHgOH  d.  Of  Om.  Mols  .  jgOgN 
In  aq.  solvent  sat.  sol.  per  liter  sat.  sol. 


0.0 

20.0 

40.0 

6o.o 


0.9972 

0.9730 

0.9470 

O.9107 


O.0124 

O.O186 

O.O444 

O.O951 


PIMELIC  ACID  (CH2)6(COOH)2 

Distribution  between  Wat 

Mols.  (CH.)s(COOH).  per  Liti 


Aq.  Layer,  a. 

O.OO998 
O.OO702 
o . 00480 
O.OO284 
O.OOI79 


Ether  Layer 
O.OI4O' 
0.00971 
0.0066' 
0.00381 

O.OQ25( 


80.0  O.861O 
90.0  O.8314 
100.  0.7922 


0. 162 
O.154 
0.  100 


and  Ether  at 

Dist.  Coef.  f 
0 

0.7095 

0.7170 

°-7I95 
o . 7480 

°- 7°75 


250.  (Chandler,  1908.) 

Dist.  Coef. 

Corrected 
for  Ionization. 

•  O.670 
o .  670 
O.663 
O.663 

°-6S3 


100  gms. 
and  Coops, 


benzene  dissolve  0.0199  gm. 
Jr-*  1930.) 


(CH2)5(C00H)2  at  25°. 


( Verkade 


c7hI204 
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r  p  Methyl  ADIPIC  ACID  C00H.(CHt)3.ClI.CH3.C001l. 

too  gms.  HaO  dissolve  447  gras.  r  p  COOH .  {CH8)3.CHCH,.  CO  OH  at  o<> 
and  1443  gms.  at  20°.  (Meurisse. 


PROPYL  SUCCINIC  ACID  CH2CH(C3H7)  ( COOH )  g. 

Freezing-point  data  for  mixtures  of  the  optically  active  isomers  of 
propyl  succinic  acid  and  hexyl  succinic  acid  are  given  by  Timmermans 
and  van  der  Haegen,  1933. 


ETHYL  MALONATE  CH2(C00C2H5)  2. 


100  cc  Hg0  dissolve  2.08  gms. 
Kahn,  1931.) 


CH2(C00C,Hs)2  at  200. 


(Sobotka  and 


BUTYL  MALONIC  ACID  (normal)  CH(C4He )  (COOH)  2. 

100  gms.  H20  dissolve  106.7  gms.  CH ( C^H e )  ( COCfH ) 2  at  250. 

100  gms.  CeHe  dissolve  0.044  gms.  "  "  " 

(Verkade  and  Coops,  Jr.  1930a. 


TRI  GLYCINE  HYDANTOIC  ACID  C7H120&N4. 

Solubility  in  Water  and  in  Ethyl  Alcohol  at  250. 

(McMeekln,  Cohn  and  weare,  1936.) 


Solvent 


d.  of  sat.  sol. 


Om.  Mol .  C7H1205N4  per  lltef-  sat.  sol. 


Water  1.0011 

Ethyl  alcohol  0.7851 


0.0446 
0.000077  • 


FORMYL  LEUCINE  (CH3>2CHCH2CH.  (NHCHO)COOH. 

Solubility  of  Formyl  Lbucinb  in  Aqueous  Ethyl  Alcohol  at  25 

(McMeekln,  Cohn  and  weare,  1935.) 


VOl.  % 
C2H5OH 

In  solvent 

d.  of 

sat. 

sol . 

Gm.  Mol . 

C7H13°3N  PCr 
liter  sat.  sol. 

VOl.  % 

Cj^gOH 

In  solvent 

d.  of 

sat. 

sol . 

Om.  Mol. 

C7H13°3N  Per 
liter  sat.  sol. 

0.0 

20 

40 

60 

1.0006 

O.9807 

0.9714 

0.9622 

O.185 

O.364 

1. 163 

1.9363 

70 

80 

90 

100 

0.9554 

0.9385 

O.9183 

O.8726 

2.113 

2.  156 
2.070 

1.792 

n^o'gm.^sM.^olution  of  heptane  in  water  contain  afoot  o.oo5  gm.  M) ,  CH. 

sat.  solution  of  heptane  in  9u  wt.  %  alcohol  gf. 

CH9  (CH,)s  CH3  at  150. 
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Equilibrium  in  thb  System  Normal  Heptane, ^  Phenol  and  Water. 

(Vondracek  and  Dostal,  1936.) 

The  temperatures  of  appearance  of  opalescence  in  known  mixtures  were  de¬ 
termined.  The  following  values  for  20°  and  30°  were  obtained  by  graphical 
interpolation. 


Results  at  20°  TResults  at  30° 


Oms.  per  100  gms.  homogeneous  mixture 

Oms .  per 

100  gms.  homogeneous  mixture 

c6h5oh 

h2°  > 

'  C7»U 

C^OH 

h2o 

8.77 

86.89 

4.34 

10.29 

85.44 

4.27 

6.22 

85.27 

8.51 

7-27 

84.32 

>8.42 

4.82 

82. 78 

12.40 

5.59 

82.  12 

12. 29 

3.96 

80.06 

15-98 

4.60 

79.53 

15.86 

3.37 

77.22 

19.30 

3.84 

76.95 

19.21 

2.96 

74.68 

22. 36 

3.39 

74.35 

22. 27 

The  critical 

solution  temperature 

of  mixtures 

of  normal 

heptane  and 

liquid  sulfur 

dioxide 

is  190  and  the 

■  reciprocal 

solubility 

curve  at  this 

temperature  is 
percent  S02. 

practically  flat  between  the  concentrations 
(Leslie,  1934- • 

50  and  90  mol 

Freezing-point  data 

are  given  for 

mixtures  of 

normal  Heptane  and: 

Beiizene  (Ormandy  and  Craven,  1926.) 

Phen°l  (Campetti  and  Delgrosso,  1913.) 

Tri  methyl  pentane  ( Smittenberg ,  Hoog  and  Henkes,  1938. I 


METHYL  CYCLO  HEXANE  C.H^CH. 

oil  3 


Equilibrium  in  the  System  Methyl  Cyclohexane,  Phenol  and  Water. 

(Vondracek  and  Dostal,  1936.) 

The  temperatures  of  appearance  of  opalescence  in  known  mixtures  were 
tn^oUUon  6  Values  ,or  20°  30°  were  obtained  by  graphical 

....  1  *  _  _  ^ 

Results  at  30° 


Results  at  20° 


Oms.  per  100 

gms.  hwnogeneous  mixture 

C6H11CH3 

c6h5°h 

h2o 

21. 14 

75. 11 

3.75 

17.31 

77.29 

5.40 

13.74 

78.43 

7.83 

10. 18 

78.  12 

11.70 

8.40 

76.36 

15. 24 

~\ 


Gins,  per  10c  gms.  homogeneous  mixture 


C6H11CH3 


26.  12 
20.73 
15.98 
11.62 
7.98 


CeH50H 


70.37 

74.09 

76.40 

76.87 

73.64 


HgO 


3.51 

5.18 

7.62 

11.51 

18.38 


this  temperature'  is'practicallv  fl*!!?  reciprocal  solubility  curve  at 
»1.  percent  SO,.  (L«5U  be tV'eeD  the  eventrations 


40  and  90 


Freezing-point  data  are  given  for  mixtures  of  Methyl  cyclo  hexane  and: 

Carbon  disulfidels) 

Cyclohexane! 4) 

Hydrobromic  acid! 3) 


( Hexane! 5) 

Nitro  toluene! il 


(Pentane(s) 
Toluidine! 1)  (2) 


(1) 

1923; 


Dessart , 
*4)  Timme 


1926;  (2)  Hortenberg,  1926; 
rmans,  1928;  (5)  Timmermans, 


3^  Maass,  Boomer  and  Morrison 
1934. 
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C?H  j 40 , 

OENANTHOL  ( Enanthaldehyde)  CH,(CH  )  CHO 

3  2  5  ^  * 

Freezing-Points  of  Mixtures  of  Oenanthol  and  Water.  (Noorduyn,  i 9i9r. ) 

t”  of  f-  pt.  ‘  Mol.  per  cent  C,HnO  In  mixture.  Solid  Phase. 


— 42 . . . IOO  C7HuO 

— 42.5  (Eutec.) .  trace  H,0  present  »  C7H140.H.20 

.  9°  C7  HuO .  HoO  -4-  two  liquid  layers 

-+-H-4 .  0.019  »  -4-  » 

-  o.o58  (Eutec.).. . .  0.016  C7Hl40.H.20  -1-  Ice 

0.0 . . . .  0.0  Ice 


The  solubility  of  oenanthol  in  water  at  1 1 0.4  was  found  to  be  o.  1 24  gm.  ( =0.0 19  gm. 
mol.)  C7H140  per  100  gms.  sat.  sol. 


HEPTYL  ALCOHOL  n  CH3(CH2 ), CH26lI. 

Solubility  of  n  Heptyl  Alcohol  in  Water.  (Fahner,  l«24.) 

The  determinations  were  made  by  the  synthetic  method  and  from  the  curve 
obtained,  the  following  results  were  read. 

t° .  70°.  80*.  00°.  iOO".  110°.  120°.  130°. 

Gms.  CH,(CIft)sCIItOU  per  100  gm.  sal.  sol...  0.125  O.170  0.220  0.285  0.355  0.43  O.DI> 

An  approximate  determination  at  180  gave  0. 10  gm.  per  100  gm.  sat.  sol. 

100  gms.  sat.  solution  of  normal  Heptyl  alcohol  in  water  contain  0.181 
gms.  CH3(CH2)5CH20H  at  250.  (Butler,  Thomsen  and  Maclennon,  1933* • 


DIPROPYL  KETONE  (C3H?)2C0. 

Solubility  of  Dipropyl  Ketone  in  Water. 

(Gross,  Rlntelen  and  saylor,  1939.) 


.0 

Gm.  Mols .  (CgH^gCO 

t 

per  1000  gms.  HgO 

0 

O.0643 

10 

O.O466 

3° 

0.0335 

50 

0.0288 

75 

0.0272 

METHYL  AMYL  KETONE  ( CH3 )  <C6Hn  ICO. 


100  gms.  sat.  sol. 
CH3(C6Hn)C0  at  250. 

100  gms.  sat.  sol. 
at  25 °. 


of  methyl  amyl  ketone  in  water  contain  1.95  gms. 

of  water  in  methyl  amyl  ketone  contain  2.15  gms.  Hg0 

(Park  and  Hof man,  1932.* 


UREIDE  OF  GLUCOSE  CH2OH.(CHOH)4.CH  :  N.CO.NH2. 

100  gms.  absolute  ethyl  alcohol  dissolve  0.04  gm.  ureide  of  glucose  at  250. 

“  85.6%  “  4|  °-73  4| 

44  methyl  alcohol  022  (Schoorl,  19039 

AMYL  ACETATES  (normal  and  iso)  CH3.C00C6H  x  4 . 

100  CC  H20  dissolve  0.2  cc  normal  “J1  2Qo. 

100  cc  HgO  dissolve  0.2  cc  1.2  (Traube,  1884;  Bancroft,  i895°i 

100  cc  H20  dissolve  0.2  cc  secondary  amyl  acetate  at  250.  (Park  and  Hopkm  , 
1930. ) 


565  C7H|402 

Reciprocal  Solubility  of  Amyl  Acbtatbs,  Ethyl  Alcohol  and  Water. 

(Pfeiffer,  1802.) 


Results 

for  Normal 

Amyl  Acetate 

Results  for 

Iso  Amyl 

Acetate 

Composition  of  Homogeneous  Mixture 

Composition  of 

Homogeneous 

,^-v - 

Mixture 

'cc  O^OgCn) 

CC  CgH&OH 

CC  HgO  ' 

'cc  C7H140g(lso)  cc 

CgH50H 

CC  HgO 

3-0 

3-0 

1.76 

0.41 

5-0 

7.0 

3.0 

9.0 

9.03 

0.7 

5-0 

6.0 

3.0 

15.O 

17.52 

1.31 

5.0 

5-0 

3-0 

21.O 

26.99 

3.0 

5-0 

3.61 

3-0 

27.O 

37.23 

4.0 

5.0 

3.01 

3.0 

33-0 

48.41 

5.0 

5*o 

2.60 

PROPYL  BUTYRATE  C3 

h7cooc3h7. 

ioo  gms.  Hg0  dissolve  0.162  gm.  C7H1402  at  170.  (Fiihner,  1924.) 


Reciprocal  Solubility  of  Propyl  Butyrate  Ethyl  Alcohol  and  Water. 

(Bancroft,  1895.) 


Composition 

of  Homogeneous  Mixtures 

Composition 

of  Homogeneous  Mixtures 

CC  C7H140g 

cc  CgHgOH 

CC  HgO  v 

/  cc  C?H 140g 

Cc  CgHgOH 

cc  HgO 

3-0 

3-0 

1. 19 

3-0 

21.0 

19-68 

3-0 

6.0 

3.55 

3-0 

24.0 

23.72 

3.0 

9.0 

6.13 

3*0 

30.0 

32. 10 

3-0 

12.0 

9.05 

3.0 

36.0 

41.55 

3-0 

15.0 

12.31 

3*0 

42.0 

51.60 

3*0 

18.0 

15.90 

3*0 

48.O 

62.40 

•3-0 

54.0 

73.85 

n  BUTYL  PROPIONATE  C3H7C00C3H7. 

100  cc  Hg0  dissolve  0.2  cc  n  butyl  propionate  at  25°.  (Park  and 
Hopkins,  1930.) 


ETHYL  VALERATES  (normal  and  iso)  C  H  COOC  H 

4  9  2  6* 

100  cc  flgO  dissolve  0.3  cc  ethyl  valerate  at  250. 

100  cc  HgO  dissolve  0.2  cc  ethyl  iso  valerate  at  20°. 

100  cc  ethyl  iso  valerate  dissolve  0.4  +  cc  Hg0  at  20°. 

(Pfeiffer,  1892;  Bancroft,  1895.) 

Reciprocal  Solubility  of  Ethyl  Valerates,  Ethyl  Alcohol  and  Water. 

(Pfeiffer,  1602;  Bancroft,  1896.) 


Results  for  Ethyl  Normal  Valerate 


Composition  of  Homogeneous  Mlitures 


cc  c7HU0g(n) 

CC  CgHgOH 

CC  HgO 

3-0 

3.0 

I.42 

3.0 

15.0 

14. 13 

3.0 

27.0 

31.62 

3.0 

39.0 

S3*  13 

3.0 

57.0 

90.53 

3.0 

81.0 

180.0 

Results  for  Ethyl  Iso  Valerate 


Composition  of 

Homogeneous 

Mixtures 

:  C7Hu0g(lso) 

cc  CgHgOH 

cc  HgO  ' 

O.15 

5.0 

10 

0.23 

5.0 

8 

O.46 

5.0 

6 

0.72 

5.0 

5 

1.23 

5.0 

4 

iso  AmylACETIC  ACID  C6H1  ^HaCOOH. 

Distribution  of  iso  Amylacetic  Acid  Between  Water  and  Xylene  at  23°. 

(Smith,  1921-1922.} 


Millimols.  iso 

C5 11,^011,. COOH  per  liter  oT 

c, 

1I20  layer  (C,). 

Xylene  layer  (C, ). 

c, 

O.079? 

0.858 

io.85 

0.212 

2.170 

10.23 

O.  3y5 

3.6-i5 

9  67 

o.85 

7-9$ 

9-^7 

ENANTHIC  ACID  (Heptoic,  Heptylic)  CH3 ( CH2 )  &C00H. 


100  gms.  H  O  dissolve  0.241  gm.  CH-ICHJ  COOH  at  150.  (Lumsden,  1905.* 
100  gms.  HgO  dissolve  0.22  gm.  CH3(CH2> 6000H  at  20°.  (Lipetz  and 
Rimskaja,  1931*  > 


Results  for  the  distribution  of  Enanthic  acid  between  water  and  olive 
oil  at  230  are  given  by  Bodansky ,  1928. 

AMINO  CAPROIC  HYDANTOIC  ACIDS  ,  a  and  E,  C7H1403N2. 

Solubility  of  Each  Separately  in  Water  and  Other  Solvents  at  2s0. 

(McMeekln,  Cohn  and  Weare,  1936.) 


a  Amino  Caproic  Hydantoic  Acid 

m.  pt.  =  160-7CP 


E  Amino  Caproic  Hydantoic  Acid 

m.  pt.  =  179-800 


Solvent  In 
each  case 

Water 
Formamide 
Methanol 
80  %  Ethanol 
90  %  Ethanol 
100  %  Ethanol 
Butanol 
Acetone 


d.  of  sat. 

Git*  Mols*  CyH 

d.  of  sat. 

solution 

per  liter  sat.  sol. 

solution 

0.99727 

0.0069 

0.99725 

1.13141 

0.165 

0.79390 

0.1123 

0.85947 

0.0867 

O.8569O 

0.82920 

0.0803 

0.82619 

O.78885 

0.0477 

O.78639 

0.80739 

0.01786 

0.80643 

O.78588 

0.00463 

— 

Gw»  MOlS  • 

per  liter  sat.  sol. 
0.0069 


0.0322 

0.0228 

0.00756 

0.00278 


i  BUTYL  URETHAN  C4Hfl. NH. COOCgHg. 

100  gms.  H20  dissolve  2.042  gms.  C?H1502N  at  15.5 


( Ftlhner,  1924- > 


2-  METHYL  HEXANE  ( CH3>  2CH( CHg ) 2CH2CH3. 

The  critical  solution  temperature  of 
-“t  38  and  83 

mol.  percent  S02.  (Leslie,  1934*) 

2,2,3-TRl  METHYL  BUTANE  CH3C(CH3)2CH(CH3)CH3. 

*  tri  and  tetra  methyl  butane 


heptane  c7h16. 

,00  gms.  H20  dissolve  o.oos  gm-  C7H16  at  ,5-5 


( Fiihner ,  1924*  * 
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A  HEPTYL  ALCOHOL 

Solubility  of  a  Hbptyl  Alcohol  in  Water. 
( TOhner,  1824.) 


t° 

Oms. 

per  100  gms.  Hg0 

t° 

Gtos.  C7Hlfl0 
per  100  gms.  HgO 

18 

0.10 

100 

0.285 

70 

0.125 

110 

0.355 

80 

0.17 

120 

O.43O 

90 

0.225 

130 

0.515 

100  gms.  sat.  solution  of  normal  heptanol  in  water  contain  0.18  gm. 
C„H, at  25°.  (Butler,  Thomson  and  Maclennon,  1933. ) 

7  16 

Reciprocal  Solubility  of  Isomeric  Heptanols  and  Water. 

(Glnnlngs  and  Hauser,  1938.) 


Heptanol 


b.  pt.  of  d.  of 
heptanol  heptanol 


Oms .  heptanol 
per  100  gms .  sa  t . 
sol.  In  HgO 


Oms.  HgO  per 
100  gms.  s»t.  sol. 
In  heptanol 


II 

II 

II 


II 

II 

II 


2.3.3- Trimethyl  butanol-2  130.3-8  0.8380  40 

3-Ethyl  pentanol-3.  143.1-2  0.8402  20 

"  25 

"  30 

"  40 

2.3- Dimethyl  pentanol-3  139.6-8  0.8365  20 

"  "  "  "  25 

«  11  m  n 

2.3- Dimethyl  pentanol-2  138.5- 

139-0  0.8307  20 

"  "  »•  m  oc 

"  30 

2.4- Dimethyl  pentanol-2  132.5- 

133-5  0.8100  20 


30 


II 

»  I 


II 

II 


3-Methyl  hexanol-3 

11  n 

ii  11 

2-Methyl  hexanol-2 

'•  n 

»'  It 

2,2Dimethyl  pentanol-3 


142.7-9  0.8202  2C 

»l  || 

11  11 

3C 

143-0-2  0.8093  2C 


II 

II 


134-7- 

135*1  O.8224  2( 


a. ..Dimethyl  pentanol-3  t38.,-9  0.8254  l 


II 

II 


The  figures  in  parentheses  are  densit 


ie: 


2.20(0.8352) 
1.91 (0.8541 ) 
1.68(0.8502) 
1.50(0.8457) 
1.26(0.8366) 

1.87(0.8513) 

1.64(0.8470) 

1.43(0.8430) 

1.69(0.8477) 

1.54(0.8441) 

1.40(0.8404) 

1.50(0.8279) 
1.34(0.8240) 
1.22(0. 8199 ) 
1. 35(0.8348) 
1. 19(0.8312) 
1.07(0.8272) 
1.08(0.8268) 
0.97(0.8233) 
0.87(0. 8199 ) 

0.88(0.8329) 
0.82(0. 8289) 

0.79(0.8253) 
0.78(0.8351 ) 
0.70(0.8315) 
0. 67(0.8271 ) 


5.28(0.9902) 
5-75(0.9964) 
5-76(0.09957 ) 

5.79(0.9945) 
5.69(0.9921) 
5-89(0.9965) 
5.88(0.9961) 
5-88(0.9945 ) 

6. 31(0.9964) 

6.31(0.9955) 

6.29(0.9943) 

6.51(0.9962) 
6. 52(0.9954) 
6.51(0.9943) 

5.22(0.9967) 
5.25(0.9958) 
5.27(0.9946) 
6. 22(0.9967) 
6. 35(0.9958) 
6. 44(0.9946) 

3-00(0.9971 ) 
3-  od(  0. 9962 ) 
3- 12(0.9950) 
3- 21(0.9974) 
3.32(0.9965) 
3.44(0.9955) 


of  the  saturated  solutions. 


C?H, 604 
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SULFONAL  (CH3)8C(S02C2Hg)2. 

Solubility  of  Sulfonal  in  Several  Solvents.  (Falck,  1919.) 

Constant  agitation  was  employed  and  equilibrium  was  approached  from  above 
and  below.  The  aqueous  saturated  solutions  were  analyzed  by  extracting  with 
chloroform,  evaporating  and  weighing  the  residue. 


Solvent. 

Water  . . . . 
»  . . . . 


Aq.  2  %  Na  Cl. . . 
Aq.  90%  Alcohol. 
Ether . 


» 

» 


Gms. 

(CH|)#C(SOjCsH6)j 

Gms. 

(CH.l.CiSO^.Bj). 

t*. 

per  100  gms, 
sat.  sol. 

Solver 

t”. 

per  100  Knis. 
sat.  sol. 

18. 

0 . 236 

Chloroform . 

20. 

23.26 

37. 

0.448 

Methylene  chloride(CH2CI2). 

20. 

26.1 3 

IOO. 

1 1 . 1 1 

Benzene . 

11- 

7.32 

18. 

0.231 

Ethyl  Acetate . . 

20. 

6.77 

16. 

1.642 

Toluene.. . . 

20. 

4*98 

i5. 

1.25 

Carbon  Tetrachloride . 

20. 

0.9° 

17. 

i.33 

Carbon  Disulfide . 

20. 

0.226 

19- 

i.47 

Aq.  Urelhan* . 

17' 

1.57 

♦Composed  of  1  part  Urothan  4-  1  Vj  parts  Water,  d  —  1.0455. 

10  cc.  of  horse  serum  dissolve  o.Oi5  gm.  sulfonal  at  20°.  The  distribution  between 
horse  serum  in  contact  with  olive  oil  was  0.0 1 23  gm.  sulfonal  per  10  cc.  of  serum 
layer  and  0.0027  gm.  per  10  cc.  of  olive  oil  layer.  I  Aieljo,  19»W 


benzene  dissolve  0.76! ? )  gms.  Sulfonal  at  250.  (Warren,  1933- > 
sat.  sol.  of  Sulfonal  in  95.2  Vol.  %  C2H&0H  contain  14.41 


100  gms 
100  gms 

8“ooC?Sl!0Ja!.aso^°of  Sulfonal  in  Vol.  *  C2H60H  contain  13.36 

C  H  OS  at  250.  (Schnellbach  and  Rosin,  1931* 1 


gms. 


V*1  6  4  2 


Ethyl  and  Methyl  Sulfon  METHANES. 

Solubility  in  Water  and  in  90%  Alcohol. 

Gms.  Cmp<1.  per  ioo  cc..  Authority. 

Compound.  Formula.  Watei.  90%  Alcohol  . 

v  -  022  1.25  (Greenish  and  Smith,  1903.) 

Sulfonal  (CHj)2C(S02C2llU2  5-5  &  (Squire  and  Caines,  i9°S-) 

Tetronal  (C2H5)2'C(S02C2H6)l  15-2°  018  °  « 

Trional  (CH3)(C2H4)C(SOaC*Hi)2  15-2°  0.31  9-® 


100  gms.  petroleum  ether  dissolve  0.41  gms.  Trional  at  25 
(Warren,  1933*  > 


Freezing-point  data 

Acetanilide! 2) ( 3 1 
" +  Phenacetinel 2) 

"  +  Salipyrinet  4* 
Antipyrine( 2) 

» +  phenacetinel 2! 

"  +  Ureal  5  * 

» +  Salipyrinel 5> 
p  Naphtholl 1) 

Naphthol  +  Salolli) 


r  mixtures  of  Sulfonal 

Phenacetinel 2> 1 3> 

"  +  Acetanilide! 2) 

"  +  Antipyrine(2) 

"  +  Ureal  2) 

"  +  Resorcinol! 2) 
Resorcinol  1 2) 1 3> 

«  +  Phenacetinel 2) 

Salipyrinel 3) 

"  +  Acetanilide! 4) 

"  +  U  rea 1 5 1 


and: 

Salol 1 6 ) 

"  +  P  Naphthol 1 1 ) 
Ureal  2) 1 3) 

»  +  Antipyrinel 5) 

"  +  Phenacetinel 2) 


(1)  Bianchini, 
Adamanis,  l933a‘> 
and  Szmyt,  i93$a 


1914 

(4) 

(6) 


•  (2)  Hrynakowski,  i934i  J 

Hrynakowski  and  Staszewski 
Quercigh  and  Cariagnan, 


o)  Hrynakowski  and 

1936,  (5)  Hrynakowski 

1913. 
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HEPTYL  AMINE  n  CHj(CHs)*CHsN1|j. 

Distribution  of  Heptyl  Amine  at  -3°  Between 


(Smith,  1921,  1922.) 


Water  and  Ether. 

MUHmols.  per  liter. 


11.0  layer  (C,), 
0.120 
0 . 200 
0,275 
0.385 


(C,I13I,0  layer  (C,). 

I  .4l 
3.  io5 
5.i45 
8.00 


Water  and  Xylene. 

Mlllimols.  per  liter. 


h. 

■C, 

11-0  layer  (C,)w 

C,Il,[Cn,),lay 

11.75 

o.o83 

0.917 

1 5 . 5 

0. 1 52 

1.848 

18.7 

0 . 270 

3.730 

20.8 

0.438 

9 . 562 

0.445 

y.565 

c, 

1 1 .0 
12.3 
i3.B 
21.8 
21 .5 


TRI  BROMO  PHENOL  ACETATE  CH,C00CflH2Br,. 


Freezing-point  data  for  mixtures  of  Tribromo  Phenol  Acetate  and  s 
Tribromo  phenol  are  given  by  Boeseken,  1912. 


TRI  FLUO  TOLUIC  ACID  2  CeH4CF3OOOH. 

100  cc  H20  dissolve  0.48  gm.  2  CflH4CF3C00H  at  250.  (Brouwer,  1930.) 


PHTHALIMIDE  0  C,H«  <  (CO),  >  NH. 

100  gms.  H,0  dissolve  0.06  gm.  phthalimide  at  20-25°.  (Dehn,  1917  ) 

pyridine  44  14.15  gms.  “  44  “ 

aq.  50%  pyridine  “  7.74  41  44  44  “ 


PHTHALIC  ANHYDRIDE  C«H4<£°>0. 

Solubility  in  Water. 

(van  der  Stadt,  1902.) 


All  determinations,  except  first  three 
p.  292 


,  made  by  the  Synthetic  Method. 


See 


t°. 

o 

25 

50 

135-9 

165.4 

179.4 
186.2 
189.6 
191 

190.4 


Gms.  CjH<Oj  per  xoo  Gms. 

Mol.  per  cent 

Water. 

Solution. 

CaHiQj. 

O.OO295 

O.OO295 

0.00036 

O.6194 

O.6150 

0-0754 

I.63O 

I  .604 

0.198 

94-3' 

48.54 

10.30 

210 

67  75 

20.36 

3I9-3 

76.13 

27.98 

449-6 

81.81 

35-37 

546.1 

84.50 

39-93 

821.5 

89.19 

5° 

863.4 

89.62 

51-24 

Gms.  C, 

fH«Oj  per 

Mol 

t°. 

IOO 

Gms 

per  cent 

Water. 

Solution. 

c,h4o„ 

189 

•5 

IO76 

91 .66 

56.73 

188 

.8 

1265 

92.68 

60 . 63 

187 

.  1 

1474 

93-65 

64.22 

181 

8 

2332 

95.88 

73-95 

176 

.  2 

3334 

97.07 

80 . 23 

169. 

4 

5745 

98 . 28 

87.49 

130. 

9 

37570 

99.72 

97.89 

r3i 

83010 

99-86 

99.02 

13 1 

2 

00 

IOO 

IOO 

c8hho3 
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Solubility  of  Phthalic  Anhydride  in  Carbon  Disulfide. 

(Arctowski,  1895;  Etard,  1894.) 


t°. 

Gms.  CSH4O3 
per  100  Gms. 

t°. 

Gms.  C8H,03 
per  100  Gms. 

t°. 

Gms. 

per  100  Gms. 

-112.5 

Solution. 

O.OI3 

+  10 

Solution. 

o-3 

70 

Solution. 

2-3 

-93 

0.013 

20 

0.7 

90 

3-7 

—  77  5 

O.Ol6 

30 

0.8 

100 

5 

-40 

0.03 

40 

1 . 2 

120 

8 

—  20 

0.06 

5° 

i-3 

140 

1 3-3 

— 10 

O.  IO 

60 

i-7 

160 

20.7 

0 

0.20 

180 

30.2 

100  gms.  0S%  formic  acid  dissolve  4.67  gms.  phthalic  anhydride  at  19-8  . 

®  (Ascnan,  1913  ) 

IOO  gms.  pyridine  dissolve  83.5  gms.  phthalic  anhydride  at  20-25°.  (Dehn,  1917  ) 


Freezing-point  data  are  given  for  mixtures  of: 


Phthalic  anhydride  +  Butyl  phthalate(Lombaers,  1924** 
n  "  +  Sec.  Butyl  alcohol  " 

M  »  +  Naphthylene  (Monroe,  1919* > 

"  "  +  Phthalic  acid  "  " 

ii  «  +  p  Toluidine  (Puschin  and  Zwadinovic,  1933«> 

M  »  +  Phthalimide  (Grimm,  Gunther  and  Titus,  1931- > 

-Active  and  Racemic  Phthalic  acid  mono  butyl  esters.  (Lombaers,  1924.) 


PHTHALYL  CHLORIDE  C0  Ht(COO  Cl)^  . 

Freezing-point  data  for  mixtures  of  symetrical  (m.  .?**  ’J®"1  0)  an  aSymC  * 
(m.  pt.  88°-89°)  phthalyl  chloride  are  given  by  Csanyi,  1919* 


^j.qPHTHALIC  ACIDS  0  and  m  (Iso)  C6Hs(N02)(C00H)2. 

Solubility  of  the  Several  Nitro  Phthalic  Acids  in  Water  at  250. 

(Holleman  and  Huisinga,  1908.) 

Gms.  Acid 

M.  pt.  per  100  Gms. 

Acid.  Sat.  Solution. 

a  Nitro  Ortho  Phthalic  Acid  ,64-166  very  soluble 

Symmetrica1  Nitro  Iso  Phthalic  Add  Omhy^  *55-56  o.  - 

.  .  „  «  «  245  °-967 

Asymmetrical  „  .OQ  0.216 

Vicinal 

The  authors  also  give  several  1  a ^ 1  ^ ot ° g X h ese°l  1^11.1  the  basis  of 

^^determining  the  composition  of  unknown 

mixtures  of  these  compounds. 
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PENTA  NITRO  PHENYL  ETHANE  2,  4, 6, 2’,  4*  Cj>H3  ( N02 )  g.  C6H2  ( N02>  3  • 

100  gms.  H20  dissolve  0.007  gm.  penta  nitro  phenyl  ethane  at  27°, 
0.017  gm.  at  50°  and  0.095  ioo°.  (Desvergnes,  1926.) 


Ortho  PHTHALDEHYDE  C«H;(CHO)s. 

Solubility  in  Water  by  Determined  the  Freezing-Point  Method. 

(  Seekles,  1923. ) 


1  St.  f.  pi. 

2  ml.  f.  pi. 

Mol.  •/oC.H.'CHOlj. 

1  st.  f.  pi. 

2  nd.  f.  pt. 

Mol.  Vo  C.HuCHO), 

53.2 

— 

IOO 

45.4 

- 

0 . 6q3* 

46.9 

45.  I 

63-97 

35.o 

- 

0.68* 

45.6 

57.05 

25  0 

- 

0 . 662* 

45.4 

45.0 

54.10 

i5.o 

(60) 

0.637* 

45.2 

5i .  8 1 

—  0.6l 

0.64 

45.o 

61.45 

— o.55 

0.552 

15. 3 

±5-) 

5o.oo 

-0.44 

— 

o.463 

45.2 

45.0 

48.45 

—0.38 

0.374 

45.4 

45.0 

47.03 

— <>..  3o 

— 

in 

00 

7- 

c 

45.4 

(45.4) 

45.68 

— 0.09 

— 

0.089 

45.4 

(45.4) 

38.73 

— o.o5 

— 

o.o36 

45.4 

(45.4) 

33.33 

0.0 

0.0  (=  H20) 

1  he  figures  in  parentheses  show  the  temperatures  of  separation. 


*  These  determinations  were  made  bv  direct  measurement  of  the  solubility  of  the  compound  in  water 
the  results  show  the  formation  of  the  monohydrate  CoHJCHOh-HjO. 


PHTHALIDE  CeH4C00C  Hg. 


Freezing-point  data  for  mixtures  of  phthalide  with  acetamide  and  with 
tri  phenyl  guanidines  are  given  by  Lautz,  1913. 

PHENYL  Dichlor  ACETATE  CaH6Cl2C.C00H. 

Freezing-point  lowering  data  are  given  for  mixtures  of  phenyl  dichlor  acetate 
and  phenyl  chloro  brom  acetate  by  Crompton  and  Triffitt,  1921. 


Aldehydo  BENZOIC  ACIDS  C00H.CeH4CH0. 

Solubility  of  Ortho,  Meta  and  Para  Aldehydo  Benzoic  Acids  in  Water. 

(Sidgwick  and  Clayton,  1922.) 

Results  for 

m  COOH.C6H4.CHO. 


Results  for 
o  COOH.Cc  H,  ,CH  O. 

Temp,  of 


Results  for 

p  COOH .  C6  Ht .  C  H  O . 


solid-liquid  liquid-liquid 
equilibrium.,  equilibrium. 

100.5  - 

75.0 
64.5 

58.1 

53 .2  39 .  >. 

5 1. 8  44.0 

49-9  45.75 

48.92  43.3 

46-i  21 . 1 


Gras,  o  COOH. 
Ct-H,  CH 0  per 
100  gms.  sat.  sol. 

100.0 

91.66 

87 . 20 
81 ,5o 

59.48 

4o.83 

29.20 
20.00 

9-38 


Temp,  of 
solid-liquid 
equilibrium. 

175.0 

l4o.O 

132.9 

121.5 

1 16.6 

114.6 

1 1 3 . 5 
112.3 

110.7 

107.5 
99-7 


Gms.  rn  COOH. 
Cs  H,  CII  0  per 
100  gms.  sal.  sol. 

100.0 

86.76 

81.88 

70.72 

58.87 
49-45 
40.28 

29.97 

19.87 
11.22 

4-91 


Temp,  of 
solid-liquid 
equilibrium. 

250 . 0 

191.5 

181 .5 

158.9 

150.9 
i42.3 


Gms.  p  COOH 
Cs  II,  CII  0  per 
100  gms.  sal.  sol. 


<>o 

79 

•  4o 

49 

.60 

32. 

.46 

»9' 

.08 

10, 

.24 
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Solubility  of  Ortho,  Meta  and  Para  Aldehydo  Benzoic  Acids  in  Benzene. 

(  Sidgwick  and  Clayton,  1922. ) 

Hesults  for  Results  for 

m  COOH.C6H<.CHO. 


Results  for 
o  COOH  ,Cg H4CH O. 


Teinp. 

Gins. 

Gms. 

Gms. 

0  COOH.CjH, .CKO. 

Temp. 

m  COOH. C,H(. GUO 

Temp. 

p  C00H.CsHiCH0 

of  solid-liquid 

per  100  gms. 

of  solld-ilquid 

per  100  gms. 

of  solid-liquid 

per  too  gms. 

equilibrium.- 

sat.  sol. 

equilibrium. 

sat.  sol. 

equilibrium. 

sat.  sol. 

84.0 

8l.4 

I75.O 

IOO 

25o.O 

IOO 

77.8 

64.09 

154.5 

73.36 

196.0 

2.40 

75.7 

49.50 

1 49  9 

56.98 

1 3 1 .9 

1.4l 

73.9 

72.3 

66 . 7 

35.88 

21.87 
ro.  16 

*49  7 

43,84 

1 10. 0 

O.96 

PIPERONAL  CH*  <  O,  >  C« H3 .  GH  O, 

ioo  gms.  Carbon  Tetrachloride  dissolve  69. 5  gins.  CH2  <  02  >  C6H3.CHO  at  20*. 


Chloroform 


200.8 


(  Pawlewski,  1914,  1926. ) 

Freezing-point  data  are  given  for  mixtures  of  piperonal  and: 


Acetic  anhydride(2) 
Aceto  phenonel 1) 

Benzoic  ac id ( 3 ) ( 7 ) 
Chlor  acetic  ac i d (  3 )  ( 4- > 


Di  phenyl  amine(s) 
Phosphorus  acid! 6) 
Piperonylidene  di  acetate! 2) 
Tri  chlor  acetic  acid(3) 


Results  are  also  given  for  Nitropiperonal  +  Tri  chlor  acetic  acid! 3) 

(1)  Fazi,  1916;  (2)  Jorissen  and  vander  Beek,  1924;  (3)  Kendall  and 
Gibbons,  1915:  (4)  Mameli  and  Mannessier,  1913;  <5)  Puschin  and  Zividanovic, 
1933;  (6)  Redfield  and  King,  1936;  < 7 )  Passerini,  1924. 


BENZOYL  FORMIC  ACID 


c6h5co.cooh. 


100  gms.  H20  dissolve  318  gms.  C6H5CO.COOH  at  o°. 
Van  Ess,  1930. ) 

PIPERONYLIC  ACID  CH.  <  O.  >  G#  H3.COOH. 
Distribution  of  Piperonylic  .  Acid  at  25°  Between 


Water  and  Chloroform. 

Milllmols.  CII,<0S>  CtH,  COOH 
per  liter  of 

C, 

Water  and  Xylene. 

Milllmols.  cns<04>C8H,C00H 
per  liter  of  ^ _ 

JLO  layer  (C,). 
0.175 
O.2187 

0 . 25o 

CHCI,  layer  (C,). 
0.5812 
0.8125 

I .0375 

C, 

3.32 

3.71 

4.  i5 

p20  layer  (C,). 

0,3595 

O.660 

o.865 

Xylene  layer  (Cs|. 

o.3i4'2 
0-779 
t .  1 4 

(Corson,  Sanborn  and 


(Smith,  1921,  1923.) 


^1 

0.875 

I.182 

1.39 


PHTHALIC  ACIDS  C#H«(COOH)2,  0,  m  and  p 

^  _ _ 1"?  .  tvt  \\7  4  TT?n 


Solubility  of  Each  in  Water. 

Acid.  *’°- 

0  Phthalic  Acid  *4 

m  =  Isophthalic  Acid  2  5 

p  =  Terephthalic  Acid 
Melting  Temperatures  of  Mixtures  of  f  Phthalic  Acid  and  Water. 

(The  determinations  were  made  by  the  sealed  tube  method  of  Alexejew.) 

Wt.  %  Acid  14-4  28-2  3Q-6  49-3  75  100 


(Vaubel,  1895,  i899-) 

Gms.  per  100  Gms.  Solution. 

0-54 
0.013 

almost  insoluble 


Saturation  Temp. 
Unstable  boundary 


970  hi. 5°  121.2  i3°c 

. . .  •  •  •  27 


162° 

84° 


231 


573 


c8h6o4 

« 


PHTHALIC  ACID  C6  H4(  COOH  ),(o). 

Solubility  of  Phthalic  Acid  in  Water  and  in  Aqueous  Sodium  Sulfat* 
Solutions.  (Me  Master,  Bender  and  Weil,  1921.) 

Saturation  was  secured  by  constant  stirring  and  by  approaching  equilibrium 
from  above  and  from  below. 

Gms.  .C„  Il4  (  COO  II ),  (o)  per  100  gins,  aaturaieu  solution  in 


x.  Water.  Aq.  to  ®/oNai  SO*.  Aq.  l5®/0Na,SO4. 

25 .  0.7014  0.644°  0.5272 

35 .  1.0125  0.9338  0.7575 

45 .  1.446  1. 34 1  I.080 

55 .  2.168  1.858  1.639 

65 .  3.246  3.oi8  2.445 

.  4-926  4.373  3.748 

85 .  7.687  6.461  5.533 


Solubility  of  Ortho  Phthalic  Acid  in  Water,  Determined 
by  the  Synthetic  Method. 

*  (Ward  and  Cooper,  1930.) 


Oms.  2  C6H4(C00H)2  per 

t° 

Gms .  2  C6H4(COOH)2  per 

*•0 

Oms.  2  C6H4(COOH)2  i 

100  gms.  sat.  sol. 

100  gms.  sat.  sol. 

t 

100  gms.  sat.  sol. 

25.8 

0.7l6 

63.7 

2.897 

101.1 

15.79 

43.7 

1.324 

77.8 

5.322 

131.6 

50.73 

48.9 

1.647 

85.7 

7.594 

157.5 

71.57 

58.0 

2.276 

94.8 

II.85 

193.3 

100.00 

Results  for  equilibrium  in  the  ternary  system,  ortho  phthalic  acid, 
benzoic  acid  and  water  are  also  given. 

Solubility  of  Phthalic  Acid  in  Aqueous  Solutions  of  Hydrochloric  Acid 
and  of  Nitric  Acid  at  25°.  (Knox  and  Richards,  1919.) 

In  Aq.  Hydrochloric  Acid. 


Equlv.  Normalities. 
If  Cl 
0.00 


Equiv.  Normalities. 


In  Aq.  Nitric  Acid. 


'•729 
3 . 1 1 3 
4.693 

6. 100 


CcH4(COOH),. 

o.o852 
0.0422 
o . 0298 
o .  09. 1 6 
0.0172 


11  ci 

7.603 
9-  i5o 
io.63 
1 2  o5 


C6H4(COOH)t. 

o.oi35 
0.0120 
0.0128 
0.0137 


Equlv.  Normalities 

HNoI 

0.00 


Equlv.  Normalities. 


2.077 

4-077 

6.718 

9.027 


C6H4(COO  H),. 

o  .0852 
o.o58i 
0.0470 
0.0375 
o.o33i 


HNOj 

10.40 

12.60 

i4.42 

i5-99 


C6H4(COO  H)t. 
o.o325 
o.o35o 
0.0420 
0.0577 


25' 


SOLUBILITY  OF  0«TBO  PbtBALIC  AciO  IN  AQUEOUS  SOLUTIONS  OF  SALTS  AT 

(Herz  and  Hlebenthal,  I9ae.) 

Results  for  aqueous  solutions  of: 

Potassium  Bromide  Potassium  Chloride  Sodium  Chloride  Maguesium  Chloride 


*18.  pej^  liter 
KBr  0  C^C00lf)£ 


Gws.  per^lter 
KC1 


Pro,  per^llter 


?  c„h  <com)- 

4  2  _cflH4tC00H)2  Mgcig  0  C6H4(C00H)g 


50.0 
63. 1 
92.8 
161.9 

238.0 

553-4 


7.0 

6.9 
6.8 
6.0 
5.4 

2.9 


22.0 

39.0 

68.0 

144.0 

213.0 

312.0* 


7. 1 
6.9 
6.3 

5-0 

4.0 

2.8 


0.0 

36.8 

67.8 
122. 2 

163.7 

311.6* 


7. 
6, 
5. 
3 
2. 
1 , 


26. 


The  salt  was  present  in  excess. 


.0 
.7 
53.3 
147.6 

337. 1 

515.2 


7.1 
6.6 
6.0 

4.2 
1.8 
0.8 


Results  for  equilibrium  in  the  system  PhtK  t  .  • 

water  by  Smith  and  Sturm,  1933  are  pive  °  S°dium  Palate 

1933,  are  given  on  p.  1179  of  Vol 


1. 
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•  Distribution  of  Phthalic  Acid  at  2S°  Between  :  (Smith,  1921,  1922.) 

Water  and  Ether.  Water  and  Xylene.  Acetone  and  Glycerol 

MllHmols.C6H,(COO  H),(o) 


Mlllitnols.Cf,H4(COO  H),(o) 
per  tiler  of 


per  liter  of. 


Mllllmols.C,H4(COO  H),(o) 
per  liter  of. 


HjO 

(C4H5ijO 

Cs 

11,0 

Xylene 

c, 

Acetone 

Glycerol 

a 

layer(Cj). 

layer  (C,). 

C, ' 

layer  (C,). 

layer  (C»). 

C. ' 

layer  (A). 

layer  (G). 

G 

0.9687 

0 . 6687 

0.690 

14.45 

0.35 

0.0243 

0.9375 

0.8750 

1 .07 

1 .5375 

I  .  1 OO 

0.716 

32.55 

1  .25 

o.o384 

1.775 

I .5875 

I  .  12 

2 . 375 

I  .  925 

0.810 

38. 60 

1 .70 

o.o43o 

3.800 

3 . 200 

1.19 

3 . 800 

3.375 

0.880 

8 . 025 

6.375 

1 .26 

6.675 

6.575 

0.985 

Distribution  of  n  Methyl  Piperidine  Acid  Phthalate 

AND  OF 

Piperidine 

Acid  Phthalate  Between  Acetone  and 

Glycerol 

at  250. 

(Smith,  1921,  1922.) 

See  note  under  trimethyl  amine  acid  phthalate  on  p.  21 3 


Results  for  Methyl  Piperidine 
Acid  Phthalate. 

Mtllimols.  Phthalate  per  liter  of. 

Glycerol  layer  G. 


Acetone  layer  (A) 
0.480 
O.680 
O.90 
I  .76 


I.280 

2.46o 

4.55 

12.75 


A 

G 

0.375 

0.276 

O.I98 

0. 1 38 


Results  for  Piperidine 
Acid  Phthalate. 

Millimols.  Phthalate  per  liter. 


Acetone  layer  (A). 

Glycerol  layer  G. 

G 

0.2JO 

0.356 

0 . 702 

0.369 

0-79 

0.467 

0 . 482 

i  .85 

0.261 

O.7OO 

3.86 

0.181 

1.475 

10. 3i 

o.i43 

IOO  gms.  cymene  (b.  pt.  1760-1760.5)  dissolve  0.024  gm.  C6H4  (CO  OH),  at  25°. 

Distribution  of  0  Phthalic  Acid  and  of  m  Phthalic  Acid  (Isophthalic, 
between  Water  and  Ether  at  250.  (Chandler,  190S.) 


Ratio-  ■ 
0 


Results  for  0  Phthalic  Acid, 
Mots,  o  CeH<(COOH)j 
per  Liter: 

t - - - *■ - — \ 

HiO  Layer,  a.  Ether  Layer,  b. 

0.0261  0.0322  0.809 

0.0131  0.0150  0.873 

0.0085  0.0091  0.932 

0.0056  0.0056  I.006 


Ratio  for 
Union¬ 
ized 
Acid. 

0.637 

0.645 

0.667 

0.635 


Results  for  tn  Phthalic  Acid. 

Mols.  m  C,H4(COOH),  Ratio  for 

per  Liter: 


Ratio 


HjO  Layer,  a.  Ether  Layer,  b. 
0.000398  0.0485 

O.OOO272  0.0288 
0.000263  O.0279 

O.OOO252  0.0266 


V 


0.0821 
0.0943 
O.0944 
o . 0949 


Union¬ 

ized 

Acid. 

O.0359 

0.0352 

0.0350 

O.0341 


fctYo  of  solubilities  of  Phthalic  acids  in  olive  oil 

SSlrSSl  SsaSJSSSKfc*. 

20.2°. 


Solubility  of  0  Phthalic 


Solvent. 


Acid  in  Alcohol  and  in  Ether  at 

(Bourgoin,  1878.) 

Gms.  C,H4(COOH)«  0  per  100  Gms. 

_ -A-  1 1  \ 

Solution.  Solvent. 


15 


Absolute  Alcohol 
90  per  cent  Alcohol 
Ether 


Solubility  of  0 
Alcohol. 


Methyl  Alcohol 

u  << 

<<  « 

Ethyl  Alcohol 

14.  << 


Phthalic  Acid 

Gms.  0 

C,H4(COOH), 
per  100  Gms. 
Sat.  Sol. 

-  2  15 • 1 

+  19  *9  ■  5 

2 1 .4  20.4 

—  2  8.2 

+  19  11 


Q.156 

11.70 

10.478 

10.08 

0.679 

0.684 

in  Alcohols.  (Timofeiew,  1894) 

Gms.  0 

C«H4(GOOH), 

Alcohol. 

1 . 

per  100  Gms. 
Sat.  Sol. 

Ethyl  Alcohol 

21 . 

4  11-65 

Propyl  Alcohol 

11  a 

-  3 

3-42 

+  19 

5-27 

u  “ 

22 

5-54 

u  “ 

23 

5-7° 

PHTHALIC  ACID 
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Cg  HgO^ 


Solubility  of  Phthalic  Acid  in  Water  and  in  Othkr  Solvents  at  28°. 

(Desal  and  Patel,  1935.) 

On.  Mol.  C0H4(COOH)2  On.  Mol.  CflH4(C00H)2 

Solvent  per  UOgn,  moig.  sat.  30i.  Solvent  per  j.op,,.  mols.  gat.  sol. 


Water 

0.08724I-8.04 

gm. Chloroform 

0.0184 

cci4 

0.00244  per  1. 

)  Methyl  alcohol 

5.125 

Benzene 

0.00447 

Ethyl  alcohol 

4.265 

Toluene 

0.00469 

a  Propyl  alcohol 

2.733 

m-xylene 

0.00465 

A  Butyl  alcohol 

2.231 

Chloro  benzene 

.  0.00577 

Acetone 

2.896 

Nitro  benzene 

0.00898 

Freezing-point  data  are  given  for  mixtures  of: 

Phthalic  acid  +  Benzoic  acid  (Ward  and  Cooper,  1930.) 

"  "  +  Phthalic  anhydridelMonroe,  1919.) 

Sodium  PHTHALATES  C8H4COOHCOONa,  C0H4( COONa) g. 

Solubility  of  Each  Separately  in  Ethyl  Alcohol  at  23-2S0. 

(McDermott,  mo. ) 


Solvent 

Gins,  per 

100  sat.  solution 

72.3  Vol. 

%  c2h6oh 

/  CflH4COOHCOONa 

CgH4  (COONa  )2  \ 

2.48 

79.3  " 

2.86 

_____ 

95.0  " 

II  II 

0. 28 

O.06 

METHYL  DI  NITRO  BENZOATE 


1,3,5  <N02)2C6H3C00CH3. 


Freezing-point  data  for  mixtures  of  methyl  and 
are  given  by  Caldwell  and  MacLean,  1933. 


ethyl  di 


nitro  benzoates 


indol  c6  h4^  >ch. 


'cir 
4\nh, 


loogms.  abs.  Alcohol  dissolve  35.85  gms.  C*H:  N  at  -,.o-25°  (Puche 

1 1 . 3c) 


i*  umcrand  Delin,  ivji  I 
Quinoline  „  ,,.39  „  ’  *•' 

Etr^riure  of  alcoi,°' a,,d  qui"oi'i,,c  ••••»»•'«  •».«  c.n,N 


lor  mixtures  of  oxindol°andlsarcosUe  ’ " t°!  a"d  sarcoslne  anhydride  and 
Angern  and  Wang,  1927.  anhydride  are  given  by  Pfeiffer, 


k)  -p 


C8H7°I 

DIBROM  ACETANILIDE 
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Br2C6H3NHC0CH3. 


Freezing-point  data  are  given  for  mixtures  of: 


2.4  dibromoacetanilide  +2chloro  4  bromoacet anilide  (Owen,  1923.) 

chloro  2 bromoacetanilide  +  "  " 

.4  dibromoacetanilide  +  4  chloroacetanilide  " 

2  chloroacetanilide  +  "  (Orion  and  Owen,  1924.) 

1.2.4  chloronitroacetanilide  +  1.2.6  chloronitroacetanilide  (de  Bruyn,  1917 

1.3.4  "  +1.3.6  "  " 

2.4  dibromoacetanilide  +  p  bromoacdt anilide  (Sidgwick,  1915.) 


DICHLOR  ACETANILIDE  2, 4-Cl2C6H3NHC0CH3. 


Solubility  in  Aqueous  and  in  Glacial  Acetic  Acid. 

(Orton  and  King,  1011.) 


Solvent 


Gire.  C8H70NC12  per 
100  gms.  sat.  sol. 


Aq.  50%  acetic  acid 
Glacial  Acetic  acid 


16 

16 


0.83 

6.37 


For  other  results  for  dibrom  and  dichlor  acetanilides  see  chloroacetanilides 


a  CHLORO  ACETOPHENONE  CICHgCOCgHg. 


Freezing-point  data  for  mixtures  of  a  Chloro  aceto  phenone  and  10,  chloro 
,,  10  Jihydro  phenarsazine  (Adamsitl  are  given  i>y  Puscldn  and  Hrustanovrc, 

1938. 


METHYL  Bromo,  Chloro  and  Iodo  BENZOATES. 


Freezing-point  data  are  given  by  Jaeger,  1906,  for  mixtures  of  p  BrC.H, 
COOCH3,  p  C1C#H4COOCH3  and  p  IC9H4C00CH3. 


METHYL  NITRO  BENZOATE  N02C6H4C0OCH3. 


Freezing-point  data  are  given  for  mixtures  of  methyl  and  ethyl  mtro 
benzoates  by  Caldwell  and  Mac  Lean,  1933* 


OXANILIC  ACID  C6H5.NH.C0.C00H. 

Solubility  of  Oxanilic  Acid  in  Aqueous  Solutions  of 


SOLOB ILIT  Y  OF  OlABIBIC  ACIB  IB  AQOBOBS  SOBBTIOBS  OF  ACIPS  *1 

(DrucKer,  1929.) 


Results  for  aqueous 


Hydrochloric  acid 

Gm.  EQUlv.  per  liter 
/  Hcl  CqH-^N  ' 

0.002806  0.04854 
0.00608  0.04756 

0.012l6  O.O4608 

0.02460  0.04458 

0.04773  0.04360 


solutions  of: 

Nitric  acid 

Gm.  Equlv.  per  liter 
7  HN03  "crfW- 

0.000  0.04990 

0.00636  0.04711 
0.01437  0.04580 
0.05174  0.04390 
0.08762  0.04353 


Sulfuric  acid 
Gm.  EQUlv .  ^per  liter 

'  h2so4  W 

0.00577  O.O4819 
O.OIO36  0.04575 
0.02197  0.04557 
0.03758  0.04494 
0.1049  0.04373 


Picric  acid 
Om.  EQUlv .^per  liter 

0.000  0.04990 

0.00417  0.04396 
0.00905  0.04077 
0.01601  0.04036 
0.04336  0.05194 
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DINITRO  ACETANILIDE  CH3C0NHCeH3 ( N02 ) 2 . 

Freezing-point  data  for  mixtures  of  Dinitro  Acetanilide  and  p  Nitro 
Acetanilide  are  given  by  Holleman  and  Sluiter,  1906. 


NITROPHENOL  ACETATE  o  CH3OOOCaH4N02. 

Freezing-point  data  for  mixtures  of  o  Nitro  phenol  acetate  and  o 
Nitro  phenol  are  given  by  Boeseken,  1912. 


NITRO  METHYL  BENZOIC  ACIDS  N02(CH3)C6H3C00H. 

Solubility  of  6,3  and  2,3  Nitro  Methyl  Benzoic  Acids 
in  Water  and  Other  Solvents. 

(Olacalone,  1836.) 


Results  for 
6 l N02 ) 3 ( CHa ) C6H3C00H 


t° 

Gms .  Cg 

,H7O.N  per  1 

100  gms. 

^HgO 

ceHe 

C6H5CV 

0 

— 

— 

0.30 

10 

0.37 

0.72 

O.64 

20 

0.47 

1.7(1 

.4)1.20 

30 

1-7 

3.5(2 

.8)2.48 

40 

1.8 

8.2(5 

.6)4.57 

50 

2.7 

17. 2(11. i8. 63 

60 

4.5 

23. 1 

17.1 

70 

6.6 

45.2 

37.7 

80 

6.7(100 

°)88.8 

66.2 

Results  for 
2(N02)3(CH3)CeH3C00H 


t° 

Gms.  C0H7O4N 

per  100 

/ . «2o 

'c6h6 

20 

0.04 

O.O32 

40 

0. 16 

0.22 

60 

0.42 

0.41 

80 

0.58 

0.45 

100 

0.6 

_ 

The  results  in  parentheses  are  calculated  from  the  curve 


Freezing-point  data  for  mixtures  of 
and  p  Nitro  benzoic  acid  ethyl  ester 
1933. 


p  Nitro  benzoic  acid  methyl  ester 
are  given  by  Caldwell  and  Mac  Lean 


f 


w, 
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Brom  ACETANILIDE  BrC6H4NHC0CH3( p ) . 

Freezing-point  data  for  mixtures  of  Brom  acetanilide  and  dibrom 
acetanilide  are  given  by  Sidgwick,  1915- 

Freezing-point  data  for  mixtures  of  aceto-2-chloranilide  and  aceto-4- 
chlor  anilide  are  given  by  Orton  and  Owen,  1924. 


Chlor ACETANILIDES,  CIC9HV NH.COCH3  0,  m  and  p. 


Solubility  of  Each  in  Water  (Sidgwick  and  Ruble,  1924.) 


Note.  —  The  determinations  were  made  by  the  synthetic  method.  Sealed 
bulbs  of  2  or  3  cc.  capacity  were  used  at  the  higher  temperatures  and  a  Beckmann 
apparatus  at  the  lower  temperatures.  Those  points  at  which  the  solid  phase  sepa¬ 
rated  are  marked  with  an  asterisk,  the  others  show  the  composition  of  one  of  the 
two  liquid  layers  which  are  formed.  The  triple  point  was  determined  in  all  cases 
but  not  the  critical  temperature  of  the  liquid  layers. 


Ortho  Chloracetanilide. 

Gms. 

Cl.C6  II,  NH.CO  C1I3 
per  100  gms. 


t*. 

Sat.  sol. 

86.7. . . 

IOO.O* 

77.0. . . 

97-4* 

70.0. . . 

95.0*  tr.pt 

io5.o. . . 

92.87 

i5o.o. . . 

88.72 

175.0. . . 

85. 12 

182.0.  .  . 

1071 

1 55 . 

6.63 

142. . 

5. 1 3 

1  o5 . 

2.94 

65 . 

0.692* 

1  5 . 

0.323* 

Mela  Chloracetanilide. 

Gms, 

Cl.C6H,ISH.COCH, 
per  100  gms. 


t°. 

sat.  sol. 

76.6. 

IOO.O* 

69.0. 

98.0* 

64.0. 

96.82* 

59-5. 

.  .  .  95.0*  tr.pt. 

81.0. 

94  -  4 1 

123.0. 

9l  •  29 

i65.o. 

...  86.86 

176. . . 

6.14 

1 38. .  . 

.  2.76 

i3o. . . 

2-49 

76... 

0.743 

Bara  Chloracetanilide. 

Gms. 

Cl.0,11,  NH.COCHj 
per  100  gms. 


f. 

sat.  sol. 

178.4 - 

IOO.O* 

168.0. . . . 

97.38* 

i5o.o - 

93.16* 

i38.o - 

go.o*  tr.pt. 

142.0. . . . 

89.6 

160.0.... 

88.08 

178.0, . . . 

85.23 

169.0 - 

3.85 

1 4o . 

1.87* 

1 1 5 . 

0.837* 

97 . 

o.384* 

65.5 _ 

0.095* 

Soi  ubility  of  Halogen  Substituted  Acetanilides  in  Ethyl 
Solub  Different  Temperatures.  (Chattaway  and  Lambert,  191s 

Gms.  of  Each  Anilide  per  ioo  Gms.  of  Each  Sat.  Solution. 


Alcohol  at 
•) 


5 

10 

15 

20 

25 

3° 

35 

40 

45 


p  Chloro- 

acetanilide. 


2.4  Dichloro- 
acetanilide. 


3  •  278 

3-777 

4.366 

5.040 

5.828 

6.700 

7.728 

8.918 


3  .008 

3  •  564 
4.192 
4.962 

5.864 

6-937 

8.276 

•75° 


p  Bromo- 
acetanilide. 

4- 244 

4.847 

5- 56i 
6.390 
7.300 
8.440 

9-7I5 

11.156 

12.767 


2.4  Dibromo- 
acetanilide. 

2.480 

2.876 

3- 382 

4.OO: 

4- 7J4 

5- 6IS 
6.686 
7  •9I4 
9-357 


4  Chloro- 
2  Bromo- 
acetanilide. 


4-334 

5.088 

5.986 

7  -°43 

8.328 

9-844 

11.586 

13.718 


(Results  fofuns, able’ needle  (arms  of  p  bromoacetanilidc  and 
acetanilide  are  also  given.) 


2  Chloro- 
4  Bromo¬ 
acetanilide. 


2-575 

2.961 

3.466 

4-095 

4.891 

5.820 

6.887 

8.186 

2.4  dibromo- 
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Solubility  of  Ortho,  Meta  and  Para  Chlora£Etanilides.jn  Benzene. 

(  Sidgwick  and  Jlubie,  1921.) 


The  synthetic  method  was  used.  A  solid  phase  separated  in  each  case. 


Ortho 

Chforoacetanilide 

Meta 

Chloroacetan 

ilide. 

Para 

Chloroacetanil 

ide. 

Gms. 

Cl .  Q,  H,  NH.  CO  OH, 

Gms. 

CIC.ILMr.COCH, 

Gms. 

CI.C*  11,  MI. CO  Clt, 

f- 

.  per 

100  gms.  sat.  sol. 

t‘- 

per 

100  gms.  sal 

sol.. 

t". 

per 

100  gins.  sat. 

sol. 

84-8.  . 

97-45 

76.6. 

•  .  • 

100.0 

17M 

100.0 

80.0.. 

92.  iG 

70.0. 

.  .  • 

92.74 

172.0 

93.62 

69.5.. 

79.53 

61.0. 

•  •  • 

81.20 

162.0 

78.50 

6l.4. 

68.22 

5i  .5 . 

•  •  • 

68.17 

i54-5 

69.67 

• 

5o.5.  . 

52.o6 

46.0. 

•  .  • 

5g.  5 1 

i44-2 

55.86 

45.2.. 

41.69 

39-5- 

•  •  • 

47-3i 

i34.5 

37 . 80 

37.8. . 

.  .  A 

3o.65 

29.2. 

•  •  • 

32.8i 

125.2. 

21.14 

3 1 .4  - 

21.77 

1  5 . 4  - 

•  •  • 

20.04 

122.4 

18.16 

20.2. . 

i3.5o 

107.5 

6.63 

10.0. . 

9.56 

96.5 

4.21 

100  cc. 

of  water  dissolve  a 

pprox.  1. 

33  gms.  0  chloro,  0  ni 

troaceta 

nilide  at  ord.  temp. 

» 

» 

r 

1 1 

»  0  » 

p 

» 

r  00  cc. 

of  c 

il.acid*  » 

1 

.55 

»  0  » 

0 

K 

» 

1 

55 

»  0  » 

p 

D 

*  The  dilute  acid  contained  14.4  cc.  HNO,  and  7.7  cc.  CH,COOH  per  100  cc.  (Franzel  and  Engel,  1921.) 


N-  CHLORO  ACETANILIDE  CH3G0.NCl.CeH6. 

Solubility  of  N-Chloho  Acbtanilidb  in  Aqubous 
Acid  and  Salt  Solutions  at  as0. 

(Soper  and  Pryde,  1827.) 

An  excess  of  the  N-chloro  acetanilide  was  shaken  with  the  aqueous  sol¬ 
vent  for  15  minutes  and  10  cc  of  the  sat.  solution  titrated  for  chloro 

amine  by  adding  to  acidified  KI  and  titrating  the  liberated  iodine  with 
thio  sulfate. 


Ionic  strength  of 
Acid  or  salt  solution 

Or.  0 
0. 1 
0.4 
0.7 
1.0 
1.5 


0».  Mola.  CgHgONCl  per  liter  in  Aq. 


HCl 

HN0, 

KC1 

W0S 

O.OI383 

O.OI383 

O.OI383 

O.OI383 

O.OI398 

O.OI418 

0.01323 

0.01350 

0.01434 

0.01511 

0.01232 

0.01275 

O.OI461 

0.01680 

0.01105 

0.01275 

O.OI495 

0.01935 

O.OO963 

0.01243 

0.1577 

0.02295 

0.00880 

0.01178 

Solubility  in  Water  and  in  Alcohols. 


Solvent. 


Gms.  CH,(C,Hl)COOH 


Water  20 

Methyl  Alcohol  —17 

it  ' 

-13 


per  100  Gms. 
Sat.  Sol. 


u 

u 

u 

u 


Ethyl  Alcohol 


o 

+  19.4 
20 
-17 
-13 


1 

50.6 

53-2 

59-2 

70.8 

71.8 
39-7 
4i-5 


64 


Solvent. 

Ethyl  Alcohol 


(Timofeiew,  1894.) 

t 


Gms.  CHj(C»Hj)COOH 
per  100  Gms. 

Sat.  Sol. 


<< 

<« 


0.0 
+  !9-4 

t-.  ,  20.0 

Propyl  Alcohol  -i7  0 

U  • 

«  "~I3° 

0.0 

+  *9-4 

20.0 

vs?™:? acid  in 


u 


(( 


50.7. 

64.4 

65 . 1 

29.4 

32.3 

40.9 

56.8 

57-2 


w2 
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PhenylACETIC  ACID  (a  Toluic  Acid)  CH2(C8H6)COOH. 


Solubility  in  Water  and  in  Benzene,  Determined  by  the  Synthetic  Method 

(Sidgwick  and  Ewhank,  1921  a. ) 

In  Water.  In  Benzene. 


Gtns. 

Gms. 

CH,  ( C(  Hj )  COOH 

CH,(  C6Hs)COOH 

per  too  gms. 

Solid 

per  100  gms. 

Solid 

t* 

sat.  sol. 

Phase. 

t“. 

sat.  sol. 

Phase. 

:<j-7 . 

100.0 

CH,(CSH5)  COOH 

Sg.O. . 

. ..  8 i . o3 

CHjIC.H^C.OOU 

48.5 . 

80 . 96 

» 

42.0. . 

. . .  61.28 

)) 

45.5  tr.  pt. 

- 

»  liquid  layer 

29.O.. 

. ..  42.98 

» 

94-8 . 

6l  .94 

liquid  layers 

i 3 .0. . 

» 

I06.8 . 

39  -^9 

)) 

3 . 0 . . 

...  19.93 

)) 

I08 .0  crit.  t. 

- 

» 

2.2.  . 

C,H« 

I08 .0 . 

20.0 

» 

3.2.  . 

» 

84-7 . 

5.65 

» 

4.6.. 

)) 

Solubility  of  Phenyaoetic  Acid  and  of  Diphenylacetic  Acid  in 
Aqueous  Solutions  op  Hydrochloric  Acid  at  23°.  (Knox  and  Richards,  1919. ) 


Results  for  Phenylacetic  Acid. 


Gm.  mols.  per  liter 


Gins,  inols.  per  liter. 

CH,  (  Cfi  H5 ) 


Results  for  Diphenylacetic  Acid. 

Gm.  mols.  per  liter. 


CH,  ( C,  II5 ) 

II  Cl.  .coon, 

o.o  o.oi3io 

1.4 >7  0.0984 

2.890  o.o833 

4 . 3 1 3  0.0763 

5.770  0.0739 


If  Cl. 

.COOH. 

7.175 

0.0756 

8.58o 

0.081 5 

9-988 

0.0916 

1 .36 

0. 1099 

Gm.  mols. 

per  liter. 

11  Cl 

CH  (C„  ll5), 
.COOH. 

0.0 

O . 00060 

1 .620 

O . 00047 

2.913 

0 . ooo4o 

4.512 

o.ooo36 

5.972 

o.ooo38 

CH  (C,  Hs), 

H  Cl. 

COOH. 

7-349 

0.0004l 

8.889 

0.00042 

0.27 

0.00046 

1.74 

0 . ooo53 

Solubility  of  Phbnyl  Acetic  Acid  in  Aqueous 
Solutions  of  Sulfuric  Acid  at  250. 

(Hammett  and  Chatman,  1934.) 


Wt.  %  HgS04 
In  aqueous 

Gm.  Mols.  CgHgOg 
per  1000  gms. 

solvent 

solvent 

0 . 0 

0.1267(=17.24 

00 

CN 

• 

rH 

0.0801  gms. 

28.51 

37.61 
46.  74 

0.0330 

O.O283 

0.0260 

Wt.  %  HgS04 

Gm.  Mols.  CgHgO, 

In  aqueous 

per  1000  gms.  * 

solvent 

solvent 

48.89 

0.0259 

50.55 

0.0258 

52.76 

0.0275 

58.67 

0.0287 

64.30 

0.0343 

Wt.  %  HgS04 

Gm.  Mols.  CgHgO, 

In  aqueous 

per  1000  gms 

solvent 

solvent 

68.03 

0.0431 

70.27 

0.0530 

72.46 

O.063O 

74-54 

0.0904 

77.40 

O'.  1947 

Distribution  of  Phenylacetic  Acid 
Water  and  Chloroform. 

Millimols.  CH,(CtHs)  COOH 
per  liter  of  : 


11.0  layer 

( C, ). 

CHCl,  layer 
<C,). 

c,’ 

0.280 

0.475 

1  .70 

0.420 

0.780 

1 . 845 

«» .  5 1 8 

I  .Oio 

1  .95 

0.715 

I  .  54  2 

2 . 1 6 

at  2 3°  Between  :  (Smith,  1921-1923.) 
Water  and  Ether. 

Millimols.  CH, ( C,  llj)  COOH 
per  liter  of ! 


11,0  layer 

(0,11,1,0  layer 

—  • 

(C,). 

(C,). 

O.08  > 

i  .255 

>4-7 

0.17 

2.47 

*4-5 

0.26 

3.8>. 

i4-7 

0.44 

7-44 

16.9 

1  .08 

16. 12 

i5.o 
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C8Hg02 


Distribution  of  Phenylacetic  Acid  Between  Water  and  Xylene  at  2o°. 

(Smith,  1921-1022.  < 


Results  using  : 

l  vol.  11,0  lo  i  vol.  Xylene.  i  vol  11,0  to  2  voh  Xylene.  2  vols.  ^11,0  lo  1  vo^Xyleoe. 


Millimols. 

Millimols. 

Millimols. 

CII,  (C 

tu5)cooii 

CI1s  C0H5)  COOH 

CII,(C6 

!ls )  COOII 

per 

liter  of 

per 

liter  of 

per 

liter  of 

11,0 

Xylene 

IlTo"" 

Xvlene 

11,0 

Xylene 

layer 

later 

layer 

layer 

c, 

layer 

layer 

C, 

(C,). 

(C,). 

c, 

(C,). 

<Ct). 

c, 

(C,). 

(C,). 

c, 

1 .26 

0.6750 

0-456 

I  .400 

I  .275 

0.910 

I. 18 

0.175 

0. 1 48 

1 .60 

o.;;5o 

0.484 

2 . 250 

2.400 

1 . 068 

1.75 

0.35 

0.200 

2.60 

1 . 5375 

0 . 592 

2.875 

3  325 

1 .  iC 

2.58 

o.85 

o.33o 

3 . 5o 

2.473 

0 . 708 

3 . 57.5 

4 .  8a5 

1 .35 

4.9° 

3.o5 

0.623 

5.oo 

5.oo 

1 .00 

Disthibdtion  of  Phenyl  Acbtic  Acid  at  25°  Bbtwbbn  Watbk  and: 

(Kolosswrskl,  Kullkow  and  Bekturow,  1933:  Kolossowskl  and  Bekturcw,  1936.) 


Nitro  benzene 

C6H5N02 


Toluene  Iso  Amyl  Alcohol 

C6H5CH3  ( CH3 )2CHCHgCH20H 


Om.  Mols.  CgHgOg  per  liter  l  Gm.  Mols. 

CfiHgO?  per  liter  l 

Gm..  Mols.  CRHwOp  per  liter  1 

HgO 

layer  (l) 

C6H5N02 
layer  (2) 

'  2  r 

HgO 

layer  ( 

CflHcCH, 

1)  layer  (2) 

'  2 

7  «2° 

layer  (l) 

C5H110H 
layer  (2) 

A  2 

0.0067 

0.0335 

0.200 

0.012 

0.032 

0.375 

0.0039 

0.0l6 

O.246 

0.0105 

0.069 

0. 152 

0.017 

0.051 

0.353 

0.0071 

0.059 

0.120 

0.0267 

O.267 

0.100 

0.020 

O.063 

0.317 

0.0070 

0. 137 

0.051 

0.043 

O.564 

0.0760 

0.027 

0.  Ill 

0.243 

0.0099 

0.221 

0.045 

0.053 

O.785 

0.0675 

O.063 

0.551 

0.114 

0.011 

O.267 

0.041 

0.061 

I.060 

0.057 

0.067 

0.700 

O.O96 

0.015 

O.4O4 

0.031 

O.068 

1.262 

0.054 

0.079 

O.996 

0.079 

O.O16 

0.457 

0.035 

0.076 

1.571 

O.O48 

0.091 

I.168 

0.078 

0.029 

O.808 

O.O36 

0.084 

1.899 

O.O44 

0.103 

1.340 

0.077 

O.O38 

1.052 

O.O36 

0.091 

O.096 

0. 107 

2.249 

0.040 

0. 130 

1.960 

0.066 

0.051 

1.372 

0.037 

2.470 

2.783 

0.039 

O.O38 

0.130 

2.135 

0.06l 

0.066 

O.069 

1.8l8 

2.059 

O.O33 

0.033 

Distribution  of  Phenyl  Acetic  Acid  at  25°  Between  Water  and 

(Smith  and  White.  1929.) 


Chloroform  Benzene  Toluene 


Gm.  Mols. 

C8H0°2  P®1-  llter 

''’HgO  layer 

CHCLj  layer! 

O.OOI48 

0.0050 

0.00194 

0.00735 

0.00237 

O.OO994 

O.OO389 

O.0213 

0.00572 

O.O412 

0.00796 

0.0739 

0.01010 

0. 1089 

Gm.  Mols. 

CgHgOg  per  liter 

/HgO  layer 

CgHg  layer! 

O.OO43 

O.OO761 

O.OO58 

0.01233 

0.00732 

O.O1812 

0.00935 

0.02795 

0.01102 

O.O3682 

O.OI364 

0.05992 

O.O1626 

0.07454 

Om.  Hols.  CgHgOg  per  liter 
'  H2°  layer  CgHgCHj  layer* 


0.00509 

O.OH39 

O.O1349 

O.O1667 

0.01990 


O.OO381 

0.02591 

O.O3435 

O.O5089 

0.07080 


CgH  802 


584 


Gms. 

CH,(C,H5)COOH 
per  ioo  cc.  Sat.  SoL 


Solubility  of  Phenylacetic  Acid  in  Several  Solvents  at  250. 

(Herz  and  Rathmann,  1913.) 

Gms 

Solvent.  CHjCC^COOH  Solvent, 

per  100  cc.  Sat.  Sol. 

Chloroform  60.17  Tetrachlorethylene  21.19 

Carbon  Tetrachloride  25.07  Tetrachlorethane  61.45 

Trichlorethylene  44  89  Pentachlorethane  44.26 

Critical  Solution  Temperatures  of  Mixtures  of 
Phenyl  Acetic  Acid  and  Other  Compounds. 

(Lecat,  1929.) 


Mixtures  of  Phenyl  Acetic  Acid  and; 


Acenaphthene 
iso  Amyl  benzoate 
iso  Amyl  oxalate 
a  Bromo  naphthalene 
ot  Chloro  naphthalene 


Crlt.  sol.  temp. 

62.8 
30.0 
46.O 

55.3 
36.O 


>  crlt.  sol.  temp. 


Di  phenyl  61.0 
Di  phenyl  methane  40.6 
iso  Eugenol  methyl  ether  48.5 
Phenyl  ether  30.6 


Freezing-point  data  are  given  for  mixtures  of  phenyl  acetic  acid  and: 


Benzyl  phenyl  acetate! 1) 
Chlor  acetic  acid(s) 

Di  anisol  acetone(3) 

Di  benzyl  acetone(3) 

Di  chlor  acetic  acid(s) 

Di  methyl  pyrone(6) 

Ethyl  phenyl  acetate! 1) 
Hydro  cinnamic  acid(4> 
Lithium  phenyl  acetate! 1) 


Methyl  phenyl  acetate! 1) 

Michler's  ketonel3> 

Picric  acid(8) 

Sulfuric  acid  (7) 

Tetra  methyl  phthalanl2) 

Tetra  methyl  di  amino  benzo  phenone(9* 
Tri  chlor  acetic  acid(s) 

Also  for  mixtures  of  Ethyl  phenyl  acetate  + 
Sodium  phenyl  acetate! 1) 


1,)  Bakunin  and  Vitale,  ,935)  HI  Bennett  and  Wain  1936;  • 3 >  Pteiffer’ 

1925. 

Hydroxy  TOLU  ALDEHYDES  C»H3.CHO  OH.GH3,  1,2, 5;  i,4,5  and  1,4,6- 

Solubility  of  Each  Separately  in  Water.  (Sldgwick  “d  AlloU.lJ.) 

The  determinations  were  made  by^the^ synthetic,  ^^coinpound  per  100  gms. 

ThepoinS’at  u'hich°a  second  liquid  layer  separated  are  marked  L. 
The  unstable  points  are  marked  with  an  asterisk. 


Results  for 

C,H,.(l)CHO.(2)OII.(5)CH,. 


Results  for 

C6  H3.(l)  CHO.(4)OH.(5)  CHj. 


Results  for 

CtH,.(l)CHO.(4)OH.(6)CU, 


t”. 

99- « 
1 56. 5 

137.1 
87.7 
55. 1 


wi. «/,. 
2.52  L 
5 . 47  L 

92.73  L 
96.09  L 
100.00 


wt.  °/«. 
1.69 
1 .69k* 
5  45L 

16.5  L 

23.5  L 
1 36. 8“  35.4  L 

1-27.0  52.5  I. 


t*. 

67.3 

55.9 

99-3 
1 27 .  o 

1 33 . 5 


t°.  Wt.  9  Jo 

87.2  56.  ok 

79.5*  56.o 
79.6  59.9 

80. 3-  73.3 

91.2  86.8 

117.4  100.0 

"Crlt.  t.  '•  Tr.pt. 


r  Wt.o/o. 

56.8  5.78 

85.8  7. 95k 

Il6.3  14 b 

122. Oa  34-0  b 


t”.  Wl.°/o; 

69.1*  5o.6 
69.2  5 1 . o 


124.5 

1 2 1 . 1 

78.8 


44-6  k 

48 . 5  k 

5o.3  k 


69.4 

69-9 

75-9 


59.5 

69.5 
82.7 


108.9  100.0 
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C8H8°2 


Solubility 

of  Hydroxy  Tolualdehydbs 

,  Each  Sbparatbly,  in 

Benzene 

(Sldgwlck  and  Allott.  1923.) 

Results 

for 

Results 

for 

Result 

for 

C6H,.(l)CHO.(2)l 

on. (5)  err. 

c,  n,.(i)CH0.(4)orr.(s)Cir,. 

c,  H,.(-i)crro.(4)OH.(6)Cir,. 

t'. 

Wl.  •/„ 

t”. 

wi.  ■>/„. 

t*. 

l-  U/  o* 

5.3?. . 

0.0 

B 

37.2 . 

2.27 

54.7 . 

4-94 

3.45 . 

5.56 

B 

66.7 . 

7.08 

67.5 . 

8.19 

1 .3o . 

1 1 ,5o 

B 

72.4 . 

11. 7 

72.9 . 

17.5 

-0.60 . 

17.0 

B 

76.0 . 

18.8 

75.7 . 

33.2 

-2.40 . 

21.5 

B 

79-8 . 

26-.  9 

8i  .8 . 

53.3 

—3.0  Entcc. . 

23.3 

83.7 . 

38.6 

86.7 . 

67.5 

+0 . 1 5 . 

27.4 

85.8 . 

48.4 

89.1 - r 

71.5 

6.  o5 . 

34.o 

921 . 

63.o 

108.9..  .  •  • 

100.0 

I  T  .  5 . 

41.7 

98.2 . 

73.9 

21.6 . 

55.4 

i*7-4 . 

100.0 

28.0 . 

64.4 

3i . 8 . 

71 .0 

B  indicates  that  solid  benzene 

separated. 

46.0 . 

9«-9 

XYLOQUINONE  (p)  (Phlorone)  C6HtO,(CH3)2. 

100  gms.  ahs.  alcohol  dissolve  1.12  gms.  C6HjOj(CH3)2  at  20°-25°. 

»  .quinoline  »  3.02  »  » 

”  mol.  mixture  of  alcohol  and  quinoline  dissolve  4.69  gins. 

C*«  12  ^2  (  CH3  ,)2  at  20°— 25°.  (Pucherand  Dchn,  1921.) 


METHYL  BENZOATE  C„H„C00CH„ . 

00  3 

Equilibrium  in  thb  System  Methyl  Benzoate,  Methyl'  Alcohol  and  Water. 

(Gilbert  and  Lauer,  1927.) 


Results  at  150  Results  at  25°  Results  at  350 


Gms.  per 

100  gms.  sat.  sol 

ch3oh 

C8H8°2 

0.0 

0.  1 

52.0 

10.7 

52.4 

14.5 

52. 6 

17.3 

50.6 

23.  I 

47.4 

29.9 

45.1 

34-5 

39.3 

44.0 

29.3 

60.O 

19.4 

75.0 

16.1 

79.4 

0.0 

99-8 

Gms.  per  100  gms.  sat.  sol.  Gms.  per  100  gms.  sat.  sol. 


CH3OH 

C8H8°2 

~ ^  /  CHgOH 

C8H8°2 

0.0 

O.4 

0.0 

0-5 

39.9 

1.1 

47.0 

8.9 

43.6 

2.2 

48.3 

11.  3' 

46.5 

4.4 

49. 2 

15.2 

50.3 

9.5 

48.6 

18.0 

50.6 

11.7 

47.8 

21.7 

50.6 

14.0 

44*9 

28.0 

49.8 

17.8 

42.7 

32.7 

48.0 

23.9 

39.1 

39-8 

45.4 

30.0 

35.7 

45.8 

39.4 

41-3 

32.3 

51.7 

3  A .  7 

54.4 

26.9 

59.9 

24-5 

65.8 

25.0 

62.4 

19.2 

74*  1 

20.9 

68.3 

12.4 

83.8 

0.0 

98.8 

0 . 0 

99.4 

Freezing-point  data  for  mixtures  of 
acetic  acid  are  given  by  Kendall  and 


methyl 

Booge, 


benzoate 

1916. 


and  tri  chloro 
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TOLUIC  ACIDS  (Monomethyl  Benzoic  Acids)  CH3.C6H4COOH. 


Solubility 

of  Toluic 

(Methyl  Benzoic)  Acids  in 

Watbr  AT  25°. 

(Paul, 

1894.)  (vaubel,  1895.) 

(FUhner,  1924.) 

C  H3CgH4C00H 

[  per  liter  Gms.  CH,C„H.C00H 

Gms.  CH3C6H4C00H 

Gms . 

Gm.  Mols. 'per  1000 gms.  sat.  sol. 

per  1000  gms.  HgO 

OrthoToluic  Acid 

1 .  182 

O.OO8683  l.l8 

1.  183 

Meta 

II  ll 

O.980 

0.007207  O.98 

O.981 

Para 

II  ll 

0.345 

0.002540  O.35 

0.345 

One  liter  sat.  solution  in  water  contains  0.42  gram  p  toluic  acid  at  250.  One  liter 
sat.  solution  in  1  n  aq.  sodium  p  toluate  contains  0.735  gm-  P  toluic  acid  at  250. 

(Sidgwick,  19x0.) 


Solubility  of  Toluic  Acids  (Each  Separately)  in  Water  at  Various 

Temperatures. 

(Sidgwick,  Spurrell  and  Davies,  1915-) 

The  determinations  were  made  by  the  synthetic  method,  see  p.  16;  melting- 
point  of  0  toluic  acid  =  102.40,  of  m  acid  =  no.50  and  of  p  acid  =  176.8°.  The 
triple  point  (solid  phase  present)  for  the  0  acid,  is  at  93. 5°  and  the  concentration 
of  acid  in  the  two  layers  is  2.5  and  91.2  gms.  respectively  per  100  gms.  sat.  solu¬ 
tion.  The  tr.  pt.  for  the  m  acid  is  at  91. 8°  and  concentrations  are  1.6  and  90.5; 
the  tr.-pt.  for  the  p  acid  is  at  1420  and  concentrations,  5  and  74. 

firm,  ner  too  Gms.  Sat.  Sol.  Gms-  P«r  100  Gm^SatSot 


t°. 

80 

90 

IOO 

IIO 

120 

130 


0  Toluic 
Acid. 

2.03* 

2.42* 

2.97 

3-71 

5- i° 

6- 93 


m  Toluic 

Acid. 

p  Toluic 
Acid. 

t°. 

0  Toluic 
Acid. 

m  Toluic 
Acid. 

p  Toluic 
Acid. 

* 

I.  l6* 

•  •  • 

140 

9-25 

5-77 

4-3° 

i -54 

... 

150 

13-7 

8.40 

9-33 

1 .98 

I  .  l6* 

159- 

1  crit  t. 

00 

2.52 

1.36* 

160 

•30 

19.4 

3-24 

i-75* 

161 

.  1  crit.  t. 

oO 

. . . 

4-3° 

2.50* 

162 

.  2  crit.  t. 

00 

Additional  data  for  the  solubility  of  the  above  compoundsin  water  determined 
by  the  synthetic  method,  are  given  by  Flaschner  and  Rankin  (1910;. 


Solubility  of  Meta  Toluic  Acid  in  Aqueous  Solutions 
of  Magnesium  Sulfate  at  25  • 

(Randall  and  Falley,  1927.) 


Ionic  Strength  of 
MgS04  in  Aq.  Solvent 

0.0  (=  HgO) 
0.04792 
0 . 1000 


On.  Mol3 .  1  CH3CflH4C00H 
per  liter  sat.  sol. 

O.OO8783 

0.009044 

0.009124 


Ionic  Strength  of 
MgS04  in  Aq.  solvent 

0 . 2000 
0 . 6400 
O.9836 


an.  MOls .  m  CRjC^COOH 
per  liter  sat.  sol. 

0.009126 

0.009015 

0.008653 
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CgH  802 


Distribution  of  Ortho  Toluic  Acid  at  250  Bbtwebn: 

(Smith  and  White,  1929.) 


Water  and 

Chloroform 

Water 

and  Toluene 

OB.  Mots.  CgHgOg  per  liter 

Om.  Mols. 

ceH8°2  ** r  llter 

— — /Vw- - 

f  HgO  layer 

CHClj  layer  k 

HgO  layer 

C6H5CH3  UyCr 

0.00211 

0.1123 

0-00257 

0.0565 

0.00257 

0. 1470 

0.00277 

O.064O 

0.00290 

0.1700 

0.00304 

0.0748 

0.00370 

0.2330 

0.00330 

0.0870 

0.00449 

0.3100 

O.OO356 

0.0990 

Distribution  of 

Para  Toluic  Acid  at  250 

Between: 

(Smith  and  White,  1929.) 

Water  and 

Chloroform' 

Water  and  Toluene 

Qm.  Mole •  C0 

Ho0o  per  liter 

Om.  Mols. 

CgHgOg  per  liter 

HgO  layer 

CHClg  layer 

1  /  HgO  layer 

laye 

0.00070 

O.O418 

0.00145 

0.0255 

0.00084 

0.0547 

0.00159 

0 . 0  30 1 

O.OOO98 

0.0641 

0.00172 

0-0355 

0.00119 

0.0871 

O.OO185 

0.0405 

0.00132 

0.1008 

O.OOI98 

0 .0466 

0.00211 

0.0528 

Ratio  of  the  Solubilities  of  Toluic  Acids  (Separately  Determined) 
in  Water  and  in  Olive  Oil  at  250. 

(Boeseken  and  Waterman,  1911,  1912.) 

The  solubilities  of  each  acid  in  water  and  in  olive  oil  was  separately  determined 
and  the  ratio  considered  to  correspond  to  the  distribution  coefficients  in  each 
case.  I  he  concentrations  of  the  dissolved  acids  are  not  given. 


Acid. 

0  Toluic  Acid 
m  “  “ 

p  “  “ 


Ratio  of  Solubility  in  Olive  Oil 
Solubility  in  Water 

40.5 

21 

29  •  5 


100  gms.  95%  formic  acid  dissolve  2.99  gms.  0  toluic  acid  at  20.8°.  (Aschan.  1913.) 


Solubility  of  Ortho,  Meta  and  Para  Toluic  Acids  (C6  H4.CH,.CO  OH) 
Each  Separately,  ,n  Ortho,  Meta  and  Para  Xylene,  at  14"  ’ 

(Chapas,  1922.) 

bafh' “Swed'ifc^  ,giVCn  *“J  at  thc  ‘«™P‘»t«re  of  the  wale, 
from  time  to  Ume  The  dfwolveS  while  being  agitate,! 

amount  of  the  saturated  solution  with  a.  '  etermmed  hy  agitating  a  weighed 
»•'  »  H  Cl,  using  phenolphthale^n'tis^miicator?8  °  °  '  "  N“  °H  and  titrali"S  wit1' 


Compound. 

Ortho  toluic  acid 

Mela  » 

Eara  » 


Formula. 

b0H4.CHj.COOH  (  o) 

“  (m) 

”  (p) 


Gtnx.  compound  oissolved 
o  Xylene.  in  Xylene. 


7-H  5.78 

8.63  8.57 

• • 0.91 


per  100  gms. 
p  Xylene. 

7-39 

10.32 

1 .47 


C  gH  g02 
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Solubility  of  Ortho,  Meta  and  Para  Toluic  Acids, 
Each  Separately,  in  Chloro  Benzenb  and  Toluenes. 

(Chapas,  1930.) 


Per  100 

gm.  mols.  sat. 

A- 

solution 

ooivent 

71  Otn.  Mols . 

0  Toluic  acid 

Ora.  Mols. 

m  Toluic  acid 

On.  Mols.' 

p  Toluic  acid 

Chloro  Benzene 

0 

3. 12 

3*97 

- 

M 

II 

14.1 

6.19 

7  •  08 

— 

II 

It 

31 .8 

12.73 

14.07 

1.76 

0  Chloro 

Toluene 

0 

3.16 

3-95 

— 

II 

II 

14.2 

6.24 

6.88 

— 

II 

It 

3i.9 

13*40 

13.61 

1.70 

p  Chloro 

Toluene 

0 

— 

— 

— 

II 

II 

14.1 

6.1s 

7.05 

0.8l 

II 

It 

31.8 

13*1 

13.7.2 

1.74 

Freezing-point  data  are  given  for  mixtures  of  Toluic  Acids  and: 


Acetyl  di  phenyl(7) 

Azo  benzene! 7) 

Benzoic  acid! 2) 

Chlor  acetic  acid(2) 

Di  chlor  acetic  acid(2) 
Di  methyl  pyrone(3) 

Iodo  benzoic  acid! 6) 


Methoxy  anthra  quinone(7> 
Picric  acid(4) 

Sarcosine  anhydridel7> 
Sulfuric  acidls) 

Tetra  methyl  phthalan(i) 
Tri  chlor  acetic  acid(2) 


(1)  Bennett  and  Wain,  1936;  (2)  Kendall,  1914;  (3)  Kendall,  1914a; 
(4)  Kendall,  1916;  (5)  Kendall  and  Carpenter,  1914;  (6)  Lettre  and 
Lehmann,  1938;  (7)  Pfeiffer,  Angern,  Wang,  Seydel  and  Quehl,  1930. 


ANISALDEHYDE  CH30C6H4CH0. 

100  gms .  sat.  solution  of  anisaldehyde  in  liquid  ammonia  contain 
about  70  gms.  CH30C6H4CH0  at  ?  t°.  <De  Carli,  1927.) 

Freezing-point  data  for  mixtures  of  anisaldehyde  and  tri  chlor  acetic 
acid  are  given  by  Kendall  and  Gibbons,  1915* 


ANILINE  TRI  CHLOR  ACETATE  C6H5NH2CC13C00H.H20. 


100  gms. 
3.28  gms. 


sat.  solution  of 
C6H5NH2CC13C00H  at 


aniline  tri  chlor  acetate  in  water  contain 
150  and  33.21  gms.  at  55°-  (Florence,  1927.) 


RICININE  CgHgNjO,. 

Solubility  of  Ricinine  in  Several  Solvents. 
(Winterstein,  Keller  and  YVeinhagen,  1917.) 

Gms.  Ricinine  dissolved  per  100  cc.  sat.  sol. 


Solvent. 

Water. . . . 

q5  o/0  alcohol . . 
Chloroform . . . 

Benzene . 

Pyridine . 

Methyl  acetate 


cold. 

0.345 

0.345 

0.755 

o.o3o 

•X.o5o(l0  gms.  at  2V7 


hot. 

10.35 

4.67 

o.  16 

34 .00  (ntH5*-ll®*) 
1 .  'll 
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CgH  g02 


Solubility  in  Several  Solvents  of  the  Compound,  NH2  CO.Cgli^  N  N.CO.NH2, 
Formed  by  the  Action  of  Iodine  upon  Meta  Benzamido-Semicarbazide 
(m.  PT.  1869).  ( Douce t,  1923.) 

Gnus.  cmpd.  per  100  sms.  solvent  at 


Solvent. 

15*. 

b.  pt. 

Water  .  .  .  . 

?.a5 

g5  °/ft  Ethyl  alcohol . 

2.20 

Acetone . 

-• 

VANILLIN  GH3.CHO.OCH3.OH,  1.3.4. 

100  gms.  H2O  dissolve  1  gm.  vanillin  at  20-25°.  (Dehn,  1917.) 

100  gms.  pyridine  dissolve  316  gms.  vanillin  at  20-25°.  “ 

Distribution  of  Vanillin  between  Water  and  Ether  at  250. 

(Marden,  1914.) 

Gms.  Vanillin  per  100  cc. 

HjO  Layer.  Ether  Layer. 

O.O164  O.I294 

0.0242  O.1854 

O.O403  O.33IO 

100  gms.  sat.  solution  of  Vanillin  in  95.2*  Ethyl  Alcohol  (d=o.8o63) 
contain  48.42  gms.  CH30(0H)CflH3CH0  at  25°.  (Schnellbach  and  Rosin, 
1931.) 


Dist.  Coef. 

0.108 
O.  IIO 
O.IO4 


Solubility  of  Vanillin  in  Aqueous  Solutions  of  Ethyl  Alcohol 

[Mange  and  Ehler,  1924.) 

The  temperatures  were  determined  at  which  weighed  amounts  of  vanillin  just 
dissolved  ,n  measured  amounts  of  solvent.  The  results  were  plotted  and  the 
following  table  constructed  from  the  diagram. 

C^n'oH  Gms,  C,  HaCHO.QCHj.QH  per  100  cc.  solvent. 

Insolvent  •»*•.*.•  at'TT" - ^7 

o  (=H20...  o.3o  o  50 

r  ,  0.02  O .  QO 

5 .  °-4«  0.60  ,  ,o 

.  °f  0-75  ,;35 

. .  °-5°  1. 00  ,.qo 

0c  '•J')  9,.  80 

30 .  °'T  2-°°  4.70 

io .  1  -4«*  3. 3o 

!«  gms.  quinoline  °‘  ^  — er  »„  Dehn. 

« SmS- e<|UL  m01'  mil'Ure  °f  dissolve  64 . 3.  gms.' vanillin 


C  8^  8^3 
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Solubility  of  Vanillin  in  Aqueous  Solutions  of  Glycerol. 

(Mango  and  Ehlcr,  1924.) 


The  determinations  could  not  be  made  at  temperatures  below  5o°  by  the  method 
used  with  alcohol  solutions,  due  to  the  failure  of  vanillin  to  separate  from  the 
viscous  glycerol  mixtures,  even  on  being  supercooled  by  as  much  as  20°.  An 
arbitrary  method,  which  resembles  the  procedure  used  by  flavor  manufacturers 
in  making  vanillin  solutions,  was  employed.  This  consisted  in  preparing,  for 
each  concentration  of  glycerol,  a  scries  of  tubes  in  which  different  amounts  of  vanillin 
were  dissolved  by  warming.  These  were  kept  at  a  nearly  constant  temperature 
(a5°  in  one  case,  and  i3°  in  another)  and  shaken  occasionally,  during  a  period  of 
one  month.  The  mixtures  which  remained  clear  were  seeded  with  a  few  crystals 
of  vanillin  in  order  to  detect  super  saturation.  Those  which  had  been  kept  at  i3° 
were  nearly  all  supersaturated.  The  results  were  plotted  and  the  following  table 
was  prepared.  It  shows  the  maximum  amount  of  vanillin  which  will  remain  in 
solution  under  the  usual  conditions  of  preparing  and  storing  commercial  vanillin 
solutions. 


Per  eeiii 

Gins. 

Cr. II, cnO.OCH3.OII  per  loll  cc. 

solvent  at 

Glycerol 
n  solvent. 

2»*. 

IU°  t without  seeding).  1 

3’  (after  seeding). 

0  (  =  I120. 

10  ...... 

1 . 3«» 

i  ,o5 

1 . 3o 

0.75 

0.82 

90 .  . . 

1.70 

1 .5o 

O.90 

3o . 

2 . 00 

1 .90 

1  .OO 

. 

2 . 4° 

2.10 

2 . 5o 

I  .20 

i  .35 

Go . 

. .  3 . 3o 

•>. .  90 

1  .74* 

70 . 

4.00 

3.4o 

2.25 

ioo  cc. 
analyzed 


glycerol  saturated  by  being  agitated  with  excess  of  vanillin  at  2j°,  and 
bv  extraction  with  ether,  contained  from  3.9  to  5.1  gms. 

J  GcHjCUO.OCH3.OH.  (Taylor  and  Bcbio,  1924) 


Solubility  of  Vanillin  in  Aqueous  Solutions  of  Glycebol  at  Temfebatures 
Between  0°.2  and  60°  (de  Groote,  1920.) 

The  determinations  were  made  by  the  method  deseribed  under  Coumarin  on 

paoe  119°.  Gm,  Vanillin  dissolved  per  100  ce.  sat,  solution  at _ _ 

Per  cent  _  — 

05  °/ 0  Glycerol  „0.  ;io°.  t«°-  50*-  60°- 

,nSTf-HO)  068  -.25  1.50  2.65  4.80  5  05 

°  °  '  5  ' .  o.7o  l.5o  1.60  3.00  4.90  5.20 

•  " .  °  .5  ,  ,5  1 .80  3.4o  5.5o  b.5o 

. .  „  ,,5  2 . 3o  2.5o  4.20  7-5o  8-25 

'2?-° .  °To  2.5o  2.70  -  8.70  n.20 

f  . .  ,,s  2.95  3.00  5.3  10.0  '2.8 

. .  '5^  3.5o  3.8o  6.0  .2.0  .5.0 

. .  4.5o  5.00  7-4  '4-8  20.0 

. . 

Fusion-point  data  for  mixtures .of  vanillin  and 
Noelting  09.0).  Qual itattve  »l>ib.ht,es  of  orthovamlhn  ^  ^  for 

mixtuSs7?anmin  and  an  extensive  series  of  compounds  are  given  by  Lehmann 

(  ^Freezing-point  data  for futures  of"iaiSuOdwith°chloD'acetic 
®cld"and  SmtrirflE  acetic  acid  by  Kendall  and  Gibbons, 
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METHOXY  BENZOIC  ACID  2  CH 30 . C g H 4C00H  . 

Distribution  of  Ortho  Methoxy  Benzoic  Acid  at  250  Between: 

(Smith  and  White,  1929.) 


Water  and 

Chloroform 

Water 

and  Toluene 

Gm.  Mol.  c  CfiHfl0_  per  liter 

0m.  Mol.  Q 

CqHqO,  per  liter 

J2/H?  - - \ 

/  HgO  layer 

^CHCI3  ‘layer  ^ 

'  H^O  lfeyer 

CgH5CH3  layer! 

0.00244 

O.0886 

0.0077 

0.0222 

0.00330 

0.1150 

0.0097 

0.0297 

0.00370 

O.1325 

0.0110 

0.0345 

O.OO416 

0.1520 

0.0125 

0.0398 

0.00475 

0.l690 

0.0141 

0 . 0460 

0.00548 

0.1870 

0.0156 

0.0537 

0. 178 

0.0620 

Freezing-point  data  for  mixtures  of  0  methoxy  benzoic  acid  and 
sarcosine  anhydride  are  given  by  Pfeiffer,  Angern,  Wang,  Seydel  and 
Quehl,  1930. 


ANISIC  ACID  (p-Methoxybenzoic  Acid)  CH3O.C6H4COOH. 

1000  cc.  sat.  aqueous  solution  contain  0.2263  gm.  acid  at  250.  (Paul,  1894.) 


Mutual  Solubility  of  Anisic  (p  Mbthoiy  Benzoic)  Acid 
and  Water,  Determined  by  the .Synthetic  Method. 

(Flaachner  and  tenltln,  1910.) 


t° 

°ms  •  c8h0O3  Per 
100  ©ns.  mixture 

138.2 

(Crit.  temp. 

140 

9.0 

142 

12.0 

144 

18.0 

145 

30.0 

t° 

Qms.  c8h0O3  per 
100  gms.  mixture 

146 

59.4 

150 

73-3 

160 

89.8 

170 

95-6 

184 

100.0 

Solubility  of  Anisic  Acid  in  Sever, yl  Alcohols. 

(Timofeiew,  1894.) 

In  Methyl  Alcohol.  In  Ethyl  Alcohol. 

Gms.  per  100  Gms.  Gms.  per  100  Gms. 

S*1-  SoL  Solvent.  Sat.  Sol.  "  Solvent. 

o  51. i  104.5  46.7  87.6 

16.5  64.9  183.5  53-6  115.5 


t°. 


In  Propyl  Alcohol. 

Gms.  per  100  Gms. 
Sat.  Sol. 


Solvent. 

35  53-8 

„  ^  43  75-5 

Data  for  the  distribution  of  anisic  acid  between  water  and  olive  oil  at  2c 
are  given  by  Boeseken  and  Waterman  (1911,  i9i2).  6  011  at  25 


C8H803  592 

ANISIC  ACID  ( p  Methoxy  Benzoic  Acid)  Cll3  0 . C?Hk.  COOH  . 

Distribution  of  Anisic  Acid  Between  :  (Smith,  1921-1922.) 

Water  and  Xylene  at  25°.  Water  and  Chloroform  at  25°. 

Mllllmols  Anisic  Acid  pi-r  liter  of  Mllllmols  Anisic  Acid  per  liter  of 


H,0  layer 

Xylene  laver 

c. 

H,0  layer 

CHClj  laver 

c, 

(C,), 

(0,).  ‘ 

c,‘ 

(C,). 

(C,). 

0,’ 

O  .243 

O.  195 

0.802 

0.125 

0.625 

5.oo 

0. 38i 

0.494 

1 .3o 

0.162 

0.875 

5.38 

0. 467 

O.^OO 

1 .5o 

0.206 

I  .206 

5.85 

0.682 

i .  5o 

2.20 

0.225 

I  .75 

6.36 

Distribution  of  Anisic  Acid  at  25°  Between-. 

(Smith  and  White,  1929.) 


Water  and  Chloroform 


Water  and  Toluene 


Om.  Mols .  C0HaO3  per  liter 
/  HgO  layer  CHCl^ Taye rA 


Om.  Hols.  C01UO3  per  liter 
r  Tayer'  ^CgHgCJTj  TayerA 


0.000924 

0.0233 

0.00106 

0.0268 

0.00119 

0.0306 

0.00139 

0.0361 

0.00158 

0.0418 

0.00178 

0.0478 

0.000924 

0.001056 

0.00119 

0.00132 

0.00158 

0.00172 


0.00370 

0.00449 

0.00528 

0.00607 

O.O0818 

0.00950 


Freezing-point  data  for  mixtures  of  anisic  acid  and  sarcosine 
anhydride  are  given  by  Pfeiffer,  Angern,  Wang,  Seydel  and  Quehl, 
1930. 


METHYL  P  OXY  BENZOATE  0HC6H4C00CH3. 


Freezing-point  data  for  mixtures  of  P  oxy  benzoic  methyl 
antipyrin£,  with  pyramidon  and  with  sarcosine  anhydride  are 
Pfeiffer  and  Seydel,  1928b. 


ester  wit 
given  by 


h 


METHYL 

100  cc.  H 
100  cc.  o. 

Solubility 

wt.  % 
c,h6oh 

in  Solvent. 

O 

30 

40 

5° 

55 


<?AI,ICYLATE  C6H4OH.COOCH3. 

2O  dissolve  0.074  gm.  OHiOH-COOCHa  at  30°.  (Gibbs.  1908.) 

1  «  H2SO4  dissolve  0.077  gm.  CeH^OH.COOLHs  at  30  . 

of  Methyl  Salicylate  in  Aqueous  Alcohol  at  25°  (SeideiL  19:0) 

~  Oms.  LtHjUri.- 

COOCH3  per 
100  Gms.  Sat.  Sol. 

18.60 


dti  of 

Sat.  Sol. 

Gms.  C.H.OH.- 

Wt.  % 

dofr  of 

COOCH,  per 

100  Gms.  Sat.  Sol. 

C2H50H 
in  Solvent. 

Sat.  Sol. 

I 

0.12 

60 

0.923 

O.958 

0.60 

65 

0.929 

O.94O 

2.3O 

70 

0943 

O.925 

6 . 20 

75 

0.974 

0.922 

IO 

80 

1.050 

3°  -5° 
39-40 

58 -5° 
72 
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Solubility  of  Methyl  Salicylate  in  Aqueous  Alcohol  at  Different 

Temperatures.  (Seidell,  1910) 

„  Gms.  C.H^OH.COOCHa  per  100  cc.  Solvent  at: 

Vt.  %  LjHfcUrl _ _ _ _ _ a~ — — - - > 


Solvent. 

r 

I5°- 

20°. 

25°. 

,?o°. 

O 

(about)  0 . 1 

0. 1 

0. 1 

0. 1 

3° 

o-3 

0.4 

0-5 

0.6 

40 

0.8 

1 . 1 

i-4 

1 .8 

50 

2.4 

3-5 

5 

6 

55 

4.2 

6 

7.8 

9-5 

60 

7-7 

10 

12.5 

15-5 

65 

13 

16.5 

20.2 

24-5 

70 

22 

28 

33 

40 

75 

43 

52 

62 

72 

80 

92 

135 

180 

230 

Solubility  ot  Methyl  Salicylate  at  2(1°  in  Aqueous  5o  wt.  per  cent  Ethyl 
Alcohol  Saturated  with  various  Salts.  (Wright,  *1926.) 


Solvent. 

(•ins. 

CJI  OI(.COOCIIal»J. 

(•ms.  Sail. 

per 

100  gins.  sal.  sol. 

per 

too  gms.  sat.  sol. 

5o  Wt.  0/0 

c,h5oh 

•  •  • 

6.2 

O. 

0 

» 

-+-  excess 

NaCI  ... 

.  8.2 

10. 

2  (NaCI) 

» 

H- 

)) 

Na  N03. . . 

.  8.  1 

to 

4  (  Na  N03) 

» 

» 

KC1  ... 

.  7.2 

6. 

•>.  ( KC1) 

» 

•4“ 

» 

KN03  ... 

.  6.9 

3 

.8  (KN03) 

» 

-h 

» 

K  Hr  . . . 

•  7-9 

»7 

.3  (KBr) 

Freezing-point  data  for  mixtures  of  methyl  salicylate  and  cineole  are 
given  by  Bellucci  and  Grassi,  1913.) 


MANDELIC  ACID  (Phenyl  Glycolic  Acid)  CeH6.CH0H.C00H. 

1000cc  sat.  sol.  of  Mandelic  acid  in  Hg0  contain  12.65  gms.  C*H  CHOH.COOH 
<lt  19  •  6  5  * 

attoocc  sat.  sol.  of  Mandelic  acid  in  CeHe  contain  0.0746  gms.  CeHsCHOH.COOH 


Solubility  of  Dextro  and  of  Laevo  Mandelic  Acids  in  Water. 


AC  Id 

Dextro  Mandelic  Acid 
Laevo  "  " 
Dextro  "  " 
Laevo  "  " 


OmS.  CgHgOg  P©  T  100 


gms.  HgO 

15 

7.2b 

15 

7.24 

25 

11.36 

25 

IO.98 

Authority 

Kortium,  1931. 

"  n 

Campbell  and  Garrow,  1930 


Freezing-points  of  Mixtures  of  Active  Mandelic 
(Phenyl  Glycolic)  Acid  and  Water. 
(Timmermans  and  Motluk,  19S2.) 


to  Otns.  CgHgOg 

per  100  gms.  Hg0 

-0.24  1.84 

-O.46  3.69 

-O.60  4.85 

-o.67(Eutec. )  5.57 


-0.70 

-0.84 

-0.93 


Gms.  CgHgOj 
Per  100  gms.  RgO 

5-75 

7.14 

7-99 
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Solubility  of  Mandelic  Acid  at  25°  in  Aqueous  Solutions  of  : 

(  Knox  and  Richards,  1919. ) 


Acetic  Acid. 

Equlv.  Normality  of 

Formic  Acid. 

Equlv.  Normality  of 

Hydrochloric  Acid. 

Equlv.  Normality  of 

Sulfuric  Acid. 

Equlv.  Normality  of 

OH,  COOII. 

c,ii„o3. 

II  COOII. 

0»  II.  Oj. 

II  Cl. 

C|  n,o,. 

H,  SO,. 

C.II.O,. 

0 . 870 

1 .808 

0.0 

1.191 

0.0 

1. 191 

0.00 

1 . 191 

1.338 

2. 3 12 

2 . 268 

1 .768 

I  .  202 

0.691 

2.697 

0.484 

1 .860 

2 .  GO  4 

4.340 

2.180 

2.48l 

0.488 

5.390 

0.278 

2 .  6 1 8 

3.18G 

6 . 320 

2.38o 

3.753 

0.387 

8.294 

0.186 

3.644 

3.444 

8.09 

2.43o 

5.017 

0 . 332 

1 1  ,o5 

0.180 

4.249 

3.47  > 

io.38 

2.434 

6.271 

0.307 

13.62 

0.180 

4.788 

6.485 

3.487 

1 2 . 20 

2 . 525 

7.523 

0 . 302 

i6.5 

0.16 

3 . 5oq 

1 3 . 4 1 

2.7.50 

8.748 

o.3i6 

18.89 

0.23 

8.60 
9.85 
12. 3o 

3.234 

2.99G 

2.178 

i3.78 

3 . 327 

9-937 

10.35 

o.353 

0.375 

21.17 

0.27 

SOLUBILITY*  OF  RACBMIC  (r)  MANDBLIC  ACID  IN 

Aqubous  Solutions  of  Mbtal  Mandblatbs  at  25° 

(Ross  and  Morrison,  1936;  Ross,  Morrison  and  Johnstone,  1938.) 


Gm.  Equlv.  per^lOOO  gms.  Hg0 
/(r )  Mandelate  (r)  Mandelic  AcldA 


Gm.  Equlv.  per  1000  gms.  Hg0 
/  (r)  MandelatF 


(rV Mande  1  liTACltP1 


o.o(-  H„0 


0.02 

o.q6 

-  ,  ^  II 

0. 13 

0.22 

0.05  c8h7o3k 

0.16  " 

0.22 

0.415  " 

0. 10  CeH703Li 
0.20 
0.25 


II 


0.014  C8H703T1 

II 


0.06 

0.112 


1.34 
1. 138 
1.51 
1.72 
2.04 

1.44 

1.65 

1.91 

2.36 

1.413 

1.491 

1.555 

1.35 
1.44 
1.583 


0.171  C8H?03NH4 

0.366 

0.476 

0.062  (C8H703)gBa 
0.03  (C8H703)2Mg 

0.130  » 

0.05  C8H703Kt> 

0.  143 
0.210 

0.113  C0H7O3Na 

0.213 

0.277 

0.031  lC8H703)2Sr 


1.598 

2.05 

2.33 
1.45 

1.34 
1.407 
1.44 
1.652 
1  851 
1.442 
1.584 
1.690 
1.38 


0.177 

1.79 

0.209 

2.09 

Distribution  of 

Mandi 

( Smith. 

Water 

and  Ethyl  Ether. 

illimols.  C6n5CII0ll. COOII  per  liter  of 

C,. 

11,0  layer  (C,l. 

(C2II5>jO  layer  C(,l. 

0, 

0.885 

I  .  170 

1 . 33o 

I  .070 

i  .4"5 

1 ,38o 

2.100 

2,95 

1 .4o5 

3.225 

4 . 82.5 

1 ,493 

5  .225 

8.52.5 

1  .63 

Acetone  and  Glycerol. 


illimols.  CtII5CIIOII 

.COOII  per  liter  of 

Acetone  layer  (A). 

Glycerol  layer  ( G 1. 

V. 

4.225 

2.075 

2.o4 

8.65 

4.23 

2.o4 

i6.45 

8.25 

i-99 

23.0 

1  1  .6 

1  -98 
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Solubility  of  Labvo  (-)  Mandblic  Acid  in  Aquboos 
Solutions  of  Mbtal  Mandblatbs  at  250 . 

(Ross,  Morrison  and  Johnstone,  1938.) 


Gin.  Equlv.  per  1000  gins.  H„0 

A  6 


, -  ^ 

f(-)  Metal  Mandelate  (- 

)  Mandelic  Acid1 

o.o(  = 

h20) 

0.738 

0.  112 

0.777 

0.210 

II 

0.857 

0.310 

II 

0.971 

0.193 

CeH703K 

O.803 

O.384 

11 

0.970 

0. 146 

CeH703Li 

0.756 

0. 186 

ll 

0. 766 

0.246 

II 

0.788 

0.030 

(CeH703)2Ca 

0.747 

0.063 

II 

0.755 

0.075 

II 

0.776 

0.153 

ceH  o3ti 

0.874 

0.222 

0.915 

0.325 

II 

I.084 

0. 104 

'CeW  2^r 

0.  776 

0.140 

0.812 

On.  Equlv.  per  1000  gins.  Hp0 

t  A  ^ 


'(-)  Metal  Mandelate  (-)  Mandelic  Acid' 

0. 120 ( (CsH70,) PBa 

0.763 

0.166 

II 

0.815 

0. 198 

II 

0.840 

0. 186 

( CeH703 ) 2 Mg 

0.758 

0.294 

II 

0.792 

0.100 

CeH,03Rb 

0.766 

0.200 

M 

0.837 

0.300 

II 

0.922 

0.400 

II 

1.035 

0.059 

CeH703Na 

0.737 

0.112 

ll 

0.755 

0.292 

II 

0.853 

0. 341 

ll 

0.877 

0.616 

II 

1.008 

0. 157 

c8h703nh4 

0.757 

0.358 

II 

0.884 

0.581 

II 

1.068 

The  authors  also  give  results  at  250  for  the  solubility  of  racemic 
and  of  dextro  Mandelic  Acids  in  aqueous  0.05  molecular  solutions  of 
the  respective  metal  mandalates  to  which  increasing  amounts  of  various 
metal  chlorides  and  nitrates  were  added.  Their  results  for  equilibrium 
in  systems  composed  of  metal  mandelates,  mandelic  acid  and  water  will 
be  found  in  Vol.  I  under  the  respective  metals  as  follows:  Ba  mandelate 
p.  145,  Ca  mandelate  p,  258,  Cs  mandelate  p,  453.  K  mandelate  p.  712, 

Li  mandelate  p.  906,  NH„  mandelate  p.  1061,  Na  mandelate  p.  1178, 

Rb  mandelate  p.  i431  and  T1  mandelate,  p.  1540 


Distribution  of  Mandelic  Acid  at  19°  Between  : 
(Schilow  and  Lepin,  1922.) 


W  ater  and  Benzene. 

Oms.  <:,H.  CHOH.COOII 
_ per  100  cc. 

H.O  layer  (C,i.  c„  Ilr  layer  (  C, ). 

i-46  0.0165 


2-99  o.o336 
4.22  o.o/,68 
6-74*  0.0746* 


C,* 

«9 

89 

90 
90 


W  ater  and  Anisoie. 

C,ms.  C,  H5  CHOH.COOII 
per  100  cc. 

U,  0  layer  (C,).  Anlsole  layer  (C,). 


I  .05 
1 . 383 
'1 .00 
4  •  56 


0.189 

0.2.58 

0.752 

0.852 


Excess  mandelic  acid  present. 


6*325  1.178 

7. '6*  1.325* 


5.6 

5.4 

5.3 

5.4 
5.4 
5.4 


Distribution  of  Mandblic  Acid  at  250  Between  Water  and  Chloroform. 

(Smith  and  White,  1929.) 


Gm.  Mols. 

CgHoOg  per  liter 

Om.  Mols. 

C8HH?3  Per  llCer 

HgO  layer 

cHC13  layer  ~\ 

/  Hr,0  layer 

CHClj  layer  ' 

0.02l8 

0.00106 

0.0522 

O.OO244 

0.0348 

O.OO165 

0.0605 

0.00290 

0 .0396 

O.OO185 

O.0695 

0.00317 

O.O458 

0.00211 

Experiments  on  the  distribution  of  r  Mandelic  acid  between  water  and 
d  Carvon  are  given  by  Schroer,  1932. 


Solubility  of  Mandelic  Acid  in  Several  Solvents. 


Solvent. 

t°. 

Gms.  CeHrX'HOHCOOH 
per  100  Gms.  Sat.  Sol.  * 

Authority. 

Water 

20 

15-95 

(inactive  acid) 

(Schlossberg,  1900.) 

ii 

20 

19.17 

(dextro  acid) 

4  < 

Methyl  Alcohol 

0 

511 

(inactive  acid) 

(Timofeiew,  1894.) 

u  tt 

16.5 

64.9 

<1 

44 

Ethyl  Alcohol 

0 

46.7 

41 

44 

u  a 

16.5 

53  6 

•4 

Propyl  Alcohol 

<<  a 

0 

16.5 

35 

43 

44 

44 

44 

44 

95%  Formic  Acid 

19 

40 

44 

(Aschan,  1913.) 

Solubility  of  Dextro  and  of  Racemic  Phenyl  Glycolic  Acid  in  Chloroform. 

(Holleman,  1898.) 

Gms.  Detro  Acid 
t°.  per  100  Gms. 

CHClj. 

15  °-952 

25  I-328 

35  1 -95° 


Gms.  Racemic 

t°. 

Acid  per  100 
Gms.  CHClj. 

15 

O.877 

25 

I  .07 

35 

I  .60 

Freezing-point  data  are  given  for  mixtures  of: 


d  +  1  Mandelic  acid  (Adriani,  1900.) 
r  +  1  "  "  "  " 

r  +  1  Mandelic  acid  methyl  esters  (Centnerszwer,  1899.) 

r  .  1  "  "  iso  butyl  esters  " 

^  +  ^  it  "  menthyl  esters  (Findlay  and  Hickmans,  1907.) 

r  Mandelic  acid  4-dimethyl  pyrone  I  Kendall,  1914.) 

Mandelic  acids  4  Aspariginic  acid  4  H20  (Timmermans  and  Motiuk, 

.  .  II  ✓'V  II. 


1932. ) 


+  Chloro  succinic  acid  +  Hg0 
+  Malic  acid  +  H20  "  „ 

+  Phenyl  amino  acetic  acid  +  HgU  ^ 

l  Lactamide  (Timmemans,  van  Lancker  and  Jaffe,  1939- > 
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NitroACET ANILIDES  N02C6 H*NH  CO  CII3,  o,  m  and  p. 


Solubility  of  Each  in  Water.  (Sidgwick  and  Ruble,  1921.) 

The  synthetic  method  was  used.  Both  the  triple  points  and  the  critical  solution 
temperatures,  for  the  two  liquid  layerers  which  separate,  were  determined.  Asterisks 
indicate  that  a  solid  phase  is  present. 


Ortho  Nitroacetanilide. 

Mela 

Nitroacetanilide. 

Para 

Nitroacetanilide. 

Gms. 

Gms. 

NO,  Cc  H  NHCOCH, 

NIt,  C6H,NIICOCH, 

NO 

,Cf  H,  NII  CO  CH, 

t*.  per  100  gms.  sai.  aol. 

t*. 

per  100  gins.  sat.  sol. 

t*. 

per 

100  gins.  sat.  sul. 

93.4.  *  ' 

100.0*  t 

i54.5. 

...  100.0* 

215.9. 

•  • 

IQD.O* 

92.4- -  - 

99-38* 

129.2. 

...  93.57* 

192.2. 

•  . 

95.2* 

83  2. . . 

97 • 1 1  * 

124.2. 

...  91 • 72 

1 63 .6. 

•  • 

81.84* 

8r.o. . . 

96.0*  tr.  pt. 

1 i8.5. 

. . .  90.0*  tr.  pt. 

161 .5. 

•  • 

80.0*  tr.  pt. 

99-0... 

94-54 

149.2. 

171.7. 

.  . 

65.84 

I  10.2.  s 

93.65 

166.4. 

73.74 

176.6. 

•  • 

54.93 

173.1 . 

83.47 

175.7. 

. . .  66.08 

178.0. 

•  • 

5o  crit.  temp. 

188.0. . . 

76.28 

180.0. 

. . .  5o  crit.  temp. 

177.4. 

•  a 

42.65 

195.0. . . 

65.o4 

176.9. 

. . .  3 1 . 1 3 

1 ^2 . 8 . 

25.62 

198.0. . . 

5o  crit.  temp. 

1 63 . 5 . 

i4-52 

164.2. 

1 4  •  36 

197.0. . 

4i  16 

i3o.o. 

5.21 

i56. 5 . 

,  # 

7.08* 

191  2. . . 

24.06 

i45. 1 . 

•  . 

2.94 

179-2..- 

i*  97 

157.6. . . 

8.04 

120.0. . . 

3-97 

Meta  and  Para  Nitroacetanilides 

(Sidgwick  and  Rubie,  1921.) 


Solubility  of  Ortho, 
Ortho  Nitroacetanilide. 

Gms.  NO,  C6  H,  NH  CO  CH, 
t*.  per  100  gms.  sat.  sol. 

8l.2 .  87.58 

76.4.....  79.08 

71*5 .  67-97 

68.0 .  54-97 

58.5 .  3 1. 49 

46.8 .  16.44 

39.0 .  10.26 


Meta  Nitroacetanilide. 

Gms.  NO,  Cc  II,  NH  CO  CIt, 


t°-  per  100 -gms.  sat.  sol. 

1 54  -  5 .  100.0 

1 35 .3^ . .  83.07 

126.8.....  65.27 

121.2 .  35. i3 

n5.o .  1 3 . 47 

102.0. ... .  5.o4 


in  Benzene. 
Para  Nitroacetnailide. 

Gms.  NO,C,H,NHCOJCH, 


t'-  per  100  gins.  sat.  sol. 

197-4 .  87.48 

186.5  .  72.62 

180.3 .  54.78 

1 79  •  4 .  49- 93 

*77*5 .  37.75 

!72-6 .  17.47 

150.6  .  5.23 


Solubility  of  Ortho  and  of  Para  Nitroacetanilide  in  Water  and  in  Aqoeots 


Solutions  of  Acetic  and  Nitric  acids  at  Ordinary  Tempe!ratu 

Franzel  and  Engel?  1921.) 


RE. 


P 

0 

o 

o 

p 

p 


Acetanilide. 

Nitroacetanilide 


Gms. 

Acetanilide 

Solvent.  per  100  cc. 

Water....  *olvenl- 


Water  containing  9.,  cc.  CH 'cOOH  per  Vooc’c  ‘ .’  .* 

n  10.9CC.  UNO,  per  1 OO  CC .....  . 

Water” .  "7CC-  acetic-4- 14.4  CC.  UNO, per 'ioocc^  0.89 

Water  containing  7. 7CC.  acetic 


1 .04 
0.96 


1 4-4  cc.  HNO,  per  loo  cc. 


0.32 

°-vS9 


C8H8°3 
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Solubility  of  Para  Nitro  Acetamidb  in  Aqubous  and  in 
Glacial  Acktic  Acid. 

(Orton  and  King,  1911.) 


Solvent 

Aq.  50%  Acetic  Acid 
Glacial  Acetic  Acid 

Freezing-point  data,  are  given 


0  Gins,  p  N0gC6H4NHC0CH3 

per  100  gins.  sat.  sol. 

16  0.38 

16  0.83 

for  mixtures  of:  • 


o  Nitracetanilide  +  o  nitraniline  (Jaeger,  1906.) 

p  "  +  acetanilide  (Kiister,  1891.) 

p  "  +  di  nitro  acetanilide  (Holleman  and  Sluiter,  1906.) 


Hydroxy  TOLUIC  ACIDS 

‘CgH3COOH.OH.CH,.  1,1,3:  1. 2, 4;  1,2,5;  1 ,3,4  and  i,4,3. 

Solubility  of  Each  S«PA*4nrtv  in  Water.  (Sidgwick  and  Ewbank,  I92in.) 

The  determination*  were  made  by  the  synthetic  method  and  all  details  for 
accurate  work  were  carefully  observed.  The  results  are  expressed  in  wt.  /0 
that  is,  in  grams  of  acid  per  100  grams  of  saturated  solution.  L  indicates  that 
a  second  liquid  layer  separated.  The  position  of  the  substituent  groups  in  the 
several  acids  are  numbered  in  the  order,  CO  OH,  OH  and  CII3.  Thus  the  1,  2,  3  acid 
isC.  H,.(i)  CO  OH.(a)  OH. (3)  CH3,  the  1 .2.4  acid  is  C6  II3.(i)  CO  0H.(2).0H  (4)  CHj, 
the  I,  2,  5  acid  is  C6  H3.(i)  CO  0H.(2)  OH.(5)  CH3,  the  1,  3,  4  acid  is  Ce  H,.(i)  CO  OH 
.(3)  OH.(4)  CH3  and  the  1,  4,  3  acid  is  C6  H3.(i)  CO  OH.(4)  OH.(3)  CH3. 

Results  for  the  Results  for  the  Results  for  the  Results  for  the  Results  for  the 


1,*2,  3 
tf- 

167.0... 
147-5. •• 
i34-5... 

1 34-i  ••• 

129.8.. . 

120.3.. . 
148.0... 

1 5 1 .3. .  . 

l53.5cr 

1 53.3.. . 

149.3.. . 

1 3 1 .8. .  . 

1 29.2  tr. 

119.1.. . 

80.7... 


Acid, 

Wt.  °/,. 
100.00 
90.07 

80. 50 
79.68 
69.52 

-  L 

59.73  L 

50.51  l 

_  L 

29.81  L 
IO.l8  L 
5.07  I 

2.20 

0.364 


J,  2,  i 
t". 

177.8.. . 

i47"8. 

1 38.3. .  . 

132.6.. . 

139.4.. . 

144.6.. . 

l45.2Cr. 

144.6.. . 

138.4.. . 

1  3  I  .O  tr 

129.4.. . 

125.3.. . 
80.7... 


Acid. 


Acid. 


Wt.1/,. 

t*. 

Wt.  •/ 

100.00 

i52.5... 

100.00 

89.68 

126.4... 

89.71 

79.68 

1 12.0... 

79.66 

67.68 

109.5... 

77.05 

54.40  L 

117.7... 

69.29 

41.46  L 

120.2... 

67.91 

_  L 

1 3 1 .5. . . 

5g.85 

19.89  L 

1 35.6. .. 

55.i6 

9.751 

142.0.. 

38.85 

— 

l42.8Cr 

- 

5.53 

142.5... 

24.55 

_  L 

1 38.5. .. 

10.21 

0.412 

1 17.5... 

4.53 

107.8  lr. 

— 

85.o... 

d.92 

80.7... 

0.73 

1,  3,  t 
t”- 

208.5.. . 
l54-0... 
143.0... 
1 3 1 .4-  •  - 

124.2.. . 

1 1 3.1 .. . 
98.8... 


Acid. 

wT»/,. 

IOO.OQ 

76.98 

66.07 

48.67 

3o.23 

io.33 

4-o3 


1,  *,  3  Acid, 


172.4.. . 

146.8.. . 

132.4.. . 

124.1.. . 

118.8.. . 
IO9.O... 

io5.8... 

io3.4-.- 

99.5t.1- 

96.6.. . 

92.6.. . 

84.4-- 


Wt.  °/0. 
100.00 

84.12 

65.52 

47.57 

30.87 

0.61 

6.52 

5.77 
5.01 

3.70 

2.77 

1.83 


O.  =  Critical  Solution  Temp, 
tr.  =  Triple  point. 

h.  =  Transition  point  of  hydrate. 
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Solubility  of 
I,  2,  3  Acid. 


t*. 

Wt.  »/0. 

155.4... 

90.33 

138.3... 

69.92 

123.0... 

49-i8 

107.2... 

29.96 

79 . 

9-67 

62.4... 

5.23 

45.2... 

2.01 

Hydroxy  Toluic  Acids  in  Benzene.  (Sidgwick  an<l  Ewbank,  1921a. 


i,  2,  1 

Acid. 

1,  2,  3 

Acid. 

XT- 

Wt.  •/  „. 

t*. 

'^wTvT 

167.6... 

91.6 

142.0... 

91-10 

i5o.3... 

71.7 

124.7... 

70.36 

1 35.1  -  . 

50.7 

1 10.6... 

52.  o5 

1 17.6... 

29.33 

93.3... 

29-96 

90.2... 

9-74 

68.0... 

io.53 

7i-7— 

4.96 

48.8... 

4.73 

48.8... 

2.02 

3o.o... 

1.76 

1,  3,  *  Acid.  _ |»  4i  3  Acid. 


wT7; 

t". 

Wt.  •/,. 

202.5... 

9'> 7 

166.0... 

90.7 

192.0... 

72.7 

1 52.8... 

71.7 

183.7... 

5o.o 

i45.o... 

52.6 

i"6.5... 

29.8 

i39.5... 

29.8 

160.5.,. 

9.8 

126.2... 

10. 1 1 

147.4... 

4.87 

1 16.7... 

4.78 

i3i.6... 

2.18 

109.5... 

2.78 

Solubility  of  Hydroxy  Toluic  Acids  in  n  Heptane.  (Sidgwick  and  Eubank,  1921  a. ) 


1,  2, 

3  Acid. 

1,  2,  4 

Acid. 

_1,  2,  r, 

Acid. 

J.  3.'* 

Acid. 

1,  *,  3 

Acid. 

'  Wt.  »/Z 

"  t*. 

""Wt.  •/* 

"  t*. 

Wt.  »/#• 

t*. 

wt.  v0: 

t”. 

Wt. 

154.3. 

..  88.95 

166.7... 

79-29 

145.9- 

>89-9 

180.0... 

«-94 

i63.8... 

I.4o 

1 16.6. 

..  70.04 

162.2... 

6i.o3 

l38.7... 

69  9 

i56.o... 

I.40L 

141.9. 

..  52.o3 

156.6... 

36.28 

1 35.5.. 

5o.o 

157.3... 

1.02 

140.9. 

..  47-63 

147.1... 

20. 1 5 

i3i.i.. 

3o.38 

i35.o... 

I.02L 

132.9. 

»  24.77 

1 3  5 .6 . . . 

10.00 

1 16.2... 

10.42 

202.0  tr. 

168.O  tr. 

1 19.0. 

••  9-95 

1 16.7... 

4.5 1 

97.1.. 

4.59 

101.0. 

..  4-86 

100.6. .. 

2.22 

79.0  .. 

1.84 

81.0. 

L89 

DI  NITRO  P 

XYLENES  (N02) 

2CeH2(CH 

3*2* 

Freezing-point  data  for  mixtures  of  2.3  and  2.6  di  nitro  p  xylenes  are 
given  by  Blanksma,  1913. 

Results  for  mixtures  of  2.6  di  nitro  xylene  and  acenaphthene  are  given 
by  Hertel  and  Rleu,  i930.  s 


TRI  NITRO  ETHYL  ANILINE  2,4.6-  <N0B)5C,H£NH.C.H 


-/2U6' 


100  gms.  Hg0  dissolve  0.010  gm.  C8H806N.  at  190,  0.031  gm  at  so0  and 
0.140  gm.  at  ioo°.  (Desvergnes,  19S6?)  3  g  5  d 


NITROSO  META  XYLENE  (4) 


n0C6H3(CH3I2. 


-wnsa  Sis.:-"” 
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ACETANILIDE  C5H-,NH.COCHs. 

Solubility  of  Acetanilide  in  Water.  (Schoorl  and  de  weerd,  1928.) 


Lius.  C6 II, Ml. CO CII, 

The  liquid  layers 

which  separate 

t". 

sat.  sol. 

Solid  Phase. 

above  83°.2  have  the  following 

— O  .  o3  (Eute< 

•)  0.5 

Ico+C6HsNH  .COCH3 

composition. 

l5 . 

0.5  (0.4)* 

C6H5NH.COCH3 

Gms.  (LH.MICOCH. 

•>.0 . 

0 .  52(0  4  5) 

» 

per  too  gms. 

3o . 

o.63(o.5i) 

» 

11,0  CcUaNH.COCR, 

t°.  •  rich  layer.  rich  layer. 

4« . 

o.86(o.65) 

» 

83.2. . . .  5.2 

87.O 

5o . 

1 .20(0.81) 

)) 

90.0....  5.8 

82.5 

60 . 

2.0 

» 

100.0. ...  6.5 

80.5 

70. . , - 

3.o 

» 

120.0....  1 3 . 0 

79-o 

80 . 

4-5 

)) 

i3o.o. . . .  18.0 

73.0 

83.2 . 

5 . 2  Quad.  pt. 

»-t-li<juid  layers 

1 35.o....  22.0 

69.O 

83.2 . 

87.0 

,»  » • 

140.0. .  .  28.0 

63.o 

85. . . 

9I.° 

c«h6nh.coch3 

142.0. . . .  3o.o 

60.0 

9°- . 

94.5 

» 

l44 .0  (eric 1.) 

45.o 

95-0 . 

96.5 

» 

*  These  results,  which  arc  probably 

100.0. .... 

98.0 

» 

low,  are  given  by  Oliveri-Mandala  and 

1 14 .0 . 

100.0  m.  pt. 

» 

Form,  1925. 

Solubility  of  Acetanilide  in  Water  and  Ethyl  Alcohol. 

(Wright,  1927.) 


Gm3 , 


Solvent 


C„HcNH.C0CH_  per  100  gms.  solvent  at: 
- 2 


20 


30 


Water 
Aq.  50  Wt. 
Pure  C2H60H 


%  c2h5oh 


0.525 

11.9 

28.8 


0.71 

18.8 

40.5 


Solubility  of  Acetanilide  in  Mixtures  of 

Results  at  250.  (Holleman  and  Antush,  1894.) 


Ethyl  Alcohol  and  Water. 

Results  at  30°.  (Seidell,  1907  ) 


Wt. 

1  er  Cent 

C2rt6OH  in 
Solvent. 

O 

IO 

20 

3° 

40 

5° 

60 

70 

80 

85 

90 

95 

100 


Sp.  Gr.  of  Sat. 
Solution. 

0.997 

O.985 

0-973 

0.962 

0.950 

0-939 

0.928 

0.918 

0.907 

0.899 

0.890 

0.874 
0.851 


Gms.  CjH5NH.COC.H3 
per  100  Gms.  Sat. 
Solution. 

0-54 

0-93 

1.28 

2.30 

4-85 

8.87 

14.17 

19.84 

2517 

26.93 
27.65 
26.82 
24.77 


I  OO  ^  J  * 

(See  remarks  under  a  Acetnaphthalide,  page 


Sp.  Gr.  of  Sat. 
Solution. 

I  .OOO 

O.984 

O.97O 

O.956 

0-945 
0-934 
O.926 
O.917 
O.907 
O.9OO 
O.893 
O.885 
O.876 
70  5.) 


Gms.  CeHjNH.COCH, 

per  100  Gms.  Sat. 
Solution. 

O.69 
I  .OO 
2.20 
4 .80 
9.40 
15.40 

22  .CO 

27  .60 
31.20 
3I.7O 
3I.60 
3O.80 
29.OO 
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C8H9^I 


Solubility  of  Acbtanilidb  in  Mixtures  of  Wa^er  and  Alcohols  at  20 

(Gregg-Wllson  and  Wright,  1928.) 


Results  for  mixtures  of: 


Water  and  Methyl  Alcohol 

Water  and  Ethyl  Alcohol 

Water  and  Propyl  Alcohol 

wt.  % 

Oms.  CgHgON 

• 

wt.  % 

Gms.  CgHgON 

wt.  % 

Gms.  CgHgON 

CHgOH  In 

per  100  gins . 

C2H60H  ln 

per  100  gms. 

C3H70H  ln 

per  100  gms. 

Jlq.  Solvent 

Solvent 

Aq.  Solvent 

Solvent 

AQ.  Solvent 

Solvent 

0.0 

O.52 

0.0 

0.52 

0.0 

O.52 

25-4 

1.75 

26.3 

2. 15 

16.3 

1.8 

49-8 

7.25 

52.5 

13*7 

34.5 

9.3 

71.7 

23. 15 

74.8 

29.O 

54.2 

18.6 

86.6 

37.5 

84.2 

33*1 

85.0 

33*75 

93-5 

42. 1 

90.4 

32.3 

90.0 

35.4 

96.2 

43*6 

95.2 

31-3 

95-3 

28.4 

100.0 

46.O 

100.0 

28.8 

100.0 

22.  6 

Solubility  of  Acetanilide  in  Aqueous  Solutions  of  Acetic  Acid. 

(Bradfleld  and  Williams,  1929.) 

The  determinations  were  made  by  gradually  heating  mixtures  of  known 
weights  of  the  solute  and  solvent  and  noting  the  temperature  at  which 
the  last  trace  of  solid  disappeared.  The  results  were  plotted  and  the 
values  for  selected  temperatures  obtained  from  the  curve. 


Oms.  CHjjCOOH  per 

Gms.  CHjCONH 

.CgHg  dissolved 

per  100  gms. 

solvent  at: 

100  gms.  Aq.  Solvent 

'  20° 

26  0 

30° 

35° 

o.o(-  H20) 

O.5O4 

O.563 

0. 665 

O.808 

26.9 

,2-23 

2.70 

3.28 

4-05 

52.4 

9.82 

12.2 

150 

19.2 

76.8 

31.5 

38.2 

46.6 

56.9 

85.0 

40.4 

47.6 

56.7 

67.9 

91.3 

45.4 

52.5 

61.2 

71.6 

99.0 

46.2 

52.9 

60.9 

70.7 

Solubility  of  Acetanilidine  in  Aqueous  Solutions  of  Antipyrine 
AND  OF  Pyramidone,  (  Olivori-Mendala  and  I'orni,  19>5. ) 


Results  for  Antipyrine  solutions 


at  10". 

Gms.  per  ioo  gras 
sal.  sol. 


at  20°. 

Gras,  per  100  gnu. 
sat.  sol. 


Results  for  Pvramidone  solutions 


Alltl- 

pyrlue. 

0.5 

I  .0 
2.0 
4.0 
5.o 
10.0 


Aco|. 

anilide. 

0.45 
o.5o 
0.55 
0.77 
1  .oi 

i.64 


A  nt  1  - 
pyrine. 

0.5 
1 .0 
2.0 
.0 
.0 
.0 


4 

5 

10 


Acet¬ 
anilide!. 

0.026 
0.597 
O.712 
O.900 
1  .o{3 
1 . 690 


at  14". 

..Gins,  per  too  gins, 
sal.  sol. 

I*7T 

amidone. 


at  23" 


Gins 


1  .O 

2.0 

2.4<P 

4.0 


Acet¬ 

anilide. 

0.43 
0.45 
0.49 
o  .5 1 
0.57 


per  100  gills, 
sal,  sol. 


l\vr- 

iimldone. 

0.5 
1 .0 
2.0 

2.495 

4-a 


Acet¬ 
anilide. 
0.699 
Q .  7 1 5 
0.750 
0.761 
o .  908 


(  Oliveri-Mandalu.  1926.  ) 


w, 
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Solubility  of  Acbtanilide  in  Several  Solvents. 


Solvent. 

t°. 

Sp.  Gr. 
of  Sat. 
Solution. 

Gms. 

C,H6NH.COCH,  .  ..  .. 

pe?  100  Gms.  Authority. 

Sat.  Solution. 

Water 

16 

.  .  . 

O.47 

(Greenish  and  Smith,  1903.) 

U 

2.5 

O.997 

o-54 

(Holleman  and  Antush,  1894.' 

U 

30 

I  .OOO 

0.69 

tSeidell,  1907.) 

Ether 

25 

.  .  . 

2*8 

(Marden  and  Dover,  1916.) 

Formic  Acid  (95%) 

16.8 

I  .121 

56 .74 

(Aschan,  1913.) 

Acetic  Acid  (99.5%) 

21.5 

.  .  . 

33-21 

(Seidell,  1907.) 

Acetone 

O.902 

3115 

«< 

Amyl  Acetate 

U 

0.882 

10.46 

«< 

Amyl  Alcohol 

25 

14.00 

it 

Aniline 

30-3 1 

1-034 

19.38 

«« 

Benzene 

u 

O.875 

2 .46 

a 

Benzaldehyde 

u 

I  .068 

18.83 

«< 

Toluene 

2(5 

0.862 

0.50 

Xylene 

32-5 

O.847 

1.65 

(i 

Pyridine 

20-25 

32-7 

(Dehn,  1917) 

50%  Aq.  Pyridine 
Petroleum  Ether 

(  i 

about  20 

•  •  • 

35  7 
0.03 

(Salkower,  1916.) 

100  gms .  Carbon  tetrachloride  dissolve  0.102(0.120)  gm.  acetanilide 
at  25°.  (Warren,  1933*  > 


Solubility  of  Acetanilide 
Solvent. 

Glycerol  (Density  1.2326) . 

,>  (  »  1.2645). . 

Paracymene  (b.  pt.  176-176.5) . 

Elhylalcohol  (com.  absolule) . 

Ouinoline . . ;••••■  \  ‘ 

»  -+-C2H5OII  (fcquimol.  mixture). 


in  Several  Solvents. 


Gms 

.  cgii,nii.cocii3 

t". 

per  mo  gms. 
solvent. 

Authority. 

20 

0.93 

(  Holm,  1921,  1923. 

20 

1  .  i5 

» 

3o 

7.23 

(Wheeler,  1920.) 

20-9,3 

21.3 

( Pucher  and  Dehn 

)) 

12.67 

» 

)) 

23.69 

» 

Solubility  in  MethylAlcohol,  Ethylalcohol  and 

( Speyers,  1902; 

in  GIL  OIL 


t°- 
o . 
10. 
20 . 
3o. 
\o. 
5o . 
60. 


In  C,  llj  on, 


Sp.*  Or.  of 
sal.  solution. 

o .  860 
o .  86  4 
0.873 
o .  892 
o .  9 1 1 
0.982 
0.957 


t.ms. 

c8hsnh.coch, 

nev  100  Kins, 
or,  on. 

24-0 
3o .  o 
42.0 
62 .  o 
00 .  o 

187.0 
2  I  5  .  o 


Sp.  Gr.  of 
sal.  solution. 

0.842 

0.844 

o.85o 
o .  860 

0.87.4 
0.895 
o .  920 


(inis. 
C6H3NII.COCII, 
per  100  gms. 
C,H30H. 

1 5 . 5 
20.0 
28 .  o 
88.0 
54.o 
78.0 
120.0 


in  Chloroform. 


In  CIICU. 

Gms. 

c6hsnii.coch, 
Sp.  Gr.  of  per  100  gms. 
sal.  solution.  ,  Lit  li, 

i.5o3  3.9 


1 .473 
i.44o 

1.898 

1 . 354 
1 . 3 1 4 
1 . 272 


7.3 
i3 .0 
20.0 
29.0 
43.o 
65.o 
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Solubility  of  Acetanilide  in 

In  Phenol.  _ 


t* 

Mol.  % 

C6TI4NHCOUr, 
in  sat.  sol. 

C*  H5  Ml  (io  Clfj 
per  100  gms.- 

C,  IIjOH. 

0. 

. 

20. 

•  .  .  .  •  . 

40. 

42.7 

IO7.O 

60. 

5o.i 

144.2 

80. 

6o.5 

220. 1 

IOO. 

..  79.5 

557.2 

Phenol,  Urethan  and  in 


In  Urethan.  _ 

UltlS. 

Mol.  °/o 

Cr.  H5  NH  CO  CHj 

HjNHCOCII, 

per  100  gras. 

in  sat.  sol. 

•  *  •  • 

Nil,  CO,  C,  Hs. 

l4-8 

26.3 

27.4 

57.2 

46.8 

1.33.2 

75.7 

472.  I 

Toluene.  (Mortimer,  1923.) 


In  Toluene. 


Gms. 

Mo).  7o 

C6HsNHCOCn, 

c6  II,  MI  COCIf, 

per  100  gras. 

in  sat.  sol. 

0. 1 5 

0.22 

0.37 

0.54' 

1 .  1 

1 .63 

5.6 

8.69 

33.8 

74.85 

70.8 

355.5o 

Solubility  of  Acetanilide  in  Mixtures  of  Alcohols  at  20°. 

(Gregg-Wllson  and  Wright,  1928.) 


Results  for  Mixtures  of: 


Methyl 

and  Ethyl  Alcohols 

Ethyl  and  Propyl  Alcohols 

Normal 

and  Iso  Propyl 
Alcohols 

wt.  % 

Gras.  CgHgON 

wt.  % 

Gms.  CgHgON 

wt.  % 

Gras.  CgHgON 

CH,OH  In  per  100-  gms. 

CgHgOH  in 

per  100  gras. 

n  c3h7oh 

In  per  100  gras. 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

0.0 

28.8 

0.0 

21.8 

0.0 

25*9 

17.7 

31.4 

19.9 

23.9 

24.7 

25.5 

33.7 

34-2 

40.7 

25-4 

46.2 

24.9 

50.3 

37.2 

59*  1 

26.4 

71.2 

23.4 

71.4 

40. 6 

79-4 

27.6 

83.3 

22.9 

83.O 

100.0 

42.5 

46.2 

90.0 

100.0 

27.9 

28.8 

100.0 

21.8 

Solubility  of  Acetanilide  in  Mixtures  of  Benzene  and  Alcohols  at  20°. 

(Oregg-Wllson  and  Wright,  1928.) 


Results  for  Mixtures  of: 
Benzene  and  Methyl  Alcohol 

Wt.  %  CgHg  Gms.  CgHgON  per 
In  Solvent  100  gms.  solvent 

0.0  46.2 

21.8  52.8 

42.5  54.5 

62.8  50,1 

8l*5  35.1 

10O.0  1 . 08 


Benzene  and  Ethyl  Alcohol 


wt.  %  c6h6 

Gms.  CgHgON  per 

In  Solvent 

100  gras.  Solvent 

0.0 

28.8 

20.0 

33  •  3 

41.7 

35.7 

63.8 

31.75 

83.8 

21.  1 

100 

1.08 

Benzene  and  Propyl  Alcohol 


wt.  %  c6h6 

Gras.  CgHgON  per 

In  Solvent 

100  gras .  Solvent 

0.0 

22.6 

18.8 

27.6 

42.0 

29.6 

58.0 

28.2 

83.O 

17.5 

100.0 

1.08 

c8h9o. 
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Solubility  of  Acetanilidb  in  Mixtures  of  Solvents  at  25°- 

( M  ahleu ,  1936.) 


Results  lor  mixtures  of: 


(CH3)2C0 

+  c6H6 

CSg  +  CgH, 

5no2 

CgHgNHg  +  CgHgNOg 

wt.  %  c6h6 

In  Solvent 

Otne.  CgHgON 

per  100  gms. 

Solvent 

Wt.  %  CgHgNOg 
In  solvent 

Oms.  CgHgON 
per  100  gms. 

Solvent 

Wt.  %  CgHgNH, 

In  solvent 

g  Oms .  CgHgON 
per  100  gms 

Solvent 

0 

31*4 

52.6 

75-1 

100.0 

39.89 

32.5 

24*96 

16.38 

1.40 

0.0 

27.5 

52.2 

74.1 

87.0 

100.0 

0.23 

2.98 

8.49 

9.73 

8.86 

7.60 

0.0 

22.2 

48.9 

67.2 

100.0 

7.60 
22.  1 

23.4 

22.5 
21.07 

c6h5nh2  + 

^6^12  ^50°) 

(CSg  +  ( CHj) gCO 

2^ 

+  chci3 

wt.  % 

in 

Solvent 

Oms .  CgHgON 
per  100  gms. 

Solvent 

wt.  % 

(CH3)gC0  In 
Solvent 

OmS.  CgHgON 

per  100  gms. 

Solvent 

Wt.  % 

(CgH5)g0  in 
Solvent 

OmS.  CgHgON 

per  100  gms. 
Solvent 

0.0 

24*6 

53-1 

78.2 

100.0 

0.33 

3.02 

39.4 

54*7 

46.8 

0.0 

23*7 

49*1 

74-0 

100.0 

0.23 

l8.9 

36.3 

38.6 

39.89 

0.0 

24.4 

51.5 

74.9 

100.0 

20.48 

7.40 

4‘«  17 
3.15 
2.45 

H20  +  C3H70H 

Wt.  %  Gms.  CgHgON 

H20  in  Per  100  gms 

Solvent  Solvent 


cs2  +  ch3oh 

Wt.  %  Gms •  C8H90N 

CH30H  in  Per  100  gms 

Solvent  solvent 


0.0 

13-1 

34-4 

53*8 

75*6 

100 


100  gms.  sat. 
C8H80N  at  ?  t°. 


26.93 

38.4 

36.05 

18.05 

5-99 

0.61 

solution  of 
(De  Carli, 


0.0  0.23 

23.8  50.3 

46.8  76.7 

79.4  67.5 

100.0  54*8 

Acetanilide  in  liquid  Ammonia  contain  u8  gms 
1927. > 
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Solubility  of  Acetanilide  in  Mixtures  of  Ether  and  Chloroform  and  of 

ACETONE  AND  BENZENE  AT  25°.  (Warden  &nd  Dover,  1916.) 

Results  for  Ether-Chloroform  Mixtures.  Results  for  Acetone-Benzene  Mixture. 

_A. _ _ _ _ _  „  ■  ■ —  -***- - — V 


f— 

Wt.  Per  Cent  CHC1, 
in  Mixed  Solvent. 

Gms.  C,H5NH.COCH,' 

per  100  Gms.  Mixed 
Solvent. 

t — — - - 

Wt.  Per  Cent  C«He 
in  Mixed  Solvent. 

Gms.  C,H4NH.COCHi 

per  100  Gms.  Mixed 
Solvent. 

IOO 

I7.7 

IOO 

I.36 

90 

11  -7 

90 

6.78 

80 

8.2 

80 

I3.O 

70 

6.2 

70 

20.0 

60 

4-95 

60 

29.2 

5° 

4-25 

50 

30.0 

40 

3-8 

40 

30-5 

30 

3-5 

30 

33-o 

20 

3-25 

20- 

36.0 

10 

3  05 

IO 

45-7 

0 

2.9 

O 

39-4 

Distribution  of  Acetanilide  between  Immiscible  Solvents  at  250. 


Cone.  CoHsNH.COCHs  in  Benzene 
“  “  “  Chloroform 

“  “  “  Ether 


layer  4-  Cone,  in  H20  layer  =  1.65. 

(Farmer  and  Warth,  1904.) 

“  4-  Cone,  in  H2O  layer  =  7.75. 

(Warden,  1914.) 

4-  Cone,  in  H20  layer  =  2.98. 

(Warden,  1914.) 


Freezing-point  data  are  given  for  mixtures  of  Acetanilide  and: 


Aniline  +  Allyl  phenyl  thio  ureal 
Ant ipyrinel 2) (5a) 

+  Phenacetinels ) 

+  Salicylic  acid(8) 
Benzoic  acid! 12) (5a) 

Chloral  hydrate! 1) 

Dinitro  benzene! 3} 

Diphenyl  aminelsa) 

Ethyl  Urethan(sa) 

Hydroquinone! 5a) 

"  +  Resorcinol(8) 

Naphthol  +  Urea! 9) 

Nit rani line! 3) 

Nitro  acetanilide! 11) 
Naphthylamine(sa) 

Menthol ( 5a) 

Phenacetine! 10) 1 i> (5a) 

+  Antipyrine(s) 

"  +  ResorcinoKs) 

Dinitro  phenol! 3) ( 14) 


i3)Phenacetine  +  Sulfonalls) 

"  +  Urea! 5) 

Phenol! 1) 

Propioanilidelq) l 14) 

Pyramidon! 1 ) 

Quininelsa) 

Resorcinol! 1 ) 

"  +  Hydroquinone(8) 

+  Phenacetine! 5) 
Salicylic  acid  +  Antipyrine(8) 
"  "  +  Urea! 9) 

Salipyrine! 5a) 

"  +  Sulfonal! 6) 

Salol! 5a) 

Sulfonal ( 5a) 

Thymol! 1) (7) 

Urea! 5a) 

"  +  Naphtholl9) 

+  Phenacetine! 5 ) 

"  +  Salicylic  acid(9) 


.8,5;  U?  Oilmen  ’and'cU  k  ^  i  i9‘?:v,3't?r0”Pt0"  Whiteby, 

Hrynakowski  and  Adananis  (’6  T  *939:  '5al 

(7>  Hrynakowski  and  Snmn  R  a“d  StasM«ki,  1,36; 

1891;  l12l  Puschin  and  Wiioiulch  !oL  f  o*?-41  K(lster. 

(J4l  Tanunann  and  Betschvar,  1926.’  9  S’  '3  S011150110111" .  1930; 
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PHENYL  AMINO  ACETIC  ACID  CH  ( NH2 )  (C6H6)C00H. 

The  eutectic  temperature  of  a  mixture  of  active  phenyl  amino  acetic 
acid  and  water  is  0.07°.  That  for  a  mixture  of  the  inactive  compound 
compound  and  water  is  0.130.  (Timmermans  and  .Motiuk,  1932.) 

Results  are  also  given  for  the  freezing-points  of  ternary  mixtures 
composed  of  phenylamino  acetic  acid  +  phenyl  glycolic  acid  +  water. 

METHYL  ANTHRANILIC  ACID  (CH3 )NHC0H4COOH. 

Distribution  op  Mbthyl  Anthranilic  Acid  at  250  Bbtwbrn: 

(Smith  and  White,  1929.) 


Water  and  Chloroform 


Water  and  Toluene 


Gm.  Hols. 

C8H9°2  Per  llter 

Om.  Mols. 

C8H9°2  Per  llter 

HgO  "layer 

CHClj  iayer  v 

/  HgO  layer 

C6H5CH3  layii^ 

0.00099 

0.0125 

0.000924 

0.00317 

0.00108 

0.0143 

0.00112 

0.00370 

0.00119 

0.0162 

0.00132 

0.00436 

0.00132 

0.0191 

0.00158 

0.00502 

0.00 145 

0.02l8 

0.00185 

0.00580 

0.00158 

0.0257 

0 . 00230 

0.00682 

AMINO  ACETOPHENONE  CH3COC0HANH2. 

Freezing-point  data  are  given  for  mixtures  of  p  ammo  aceto  phenone 
and: 


1.2.4  Chloro  di  nitro  benzene  (Giua 
Cinnamylidene  aceto  phenone  (Giua, 
1931);  and  2.4.6-Tri  nitro  toluene 


,  Marcellino  and  Curti, 
1925);  Tri  nitro  anisole 
(Giua,  1917.) 


1920 ) ; 
(Giua, 


METHYL  AMINO  BENZOATE  m  and  p  NH2C0H4COOCH3 . 

Freezing-point  data  are  given  for  mixtures  of: 

Methyl  amino  benzoates  ♦  Antipyrine  (Pfeiffer  and  Seydel,  mSb.l 

::  ::  ::  I BSS 

1927*  * 

BROMO,  CHLORO  NITRO  DI  METHYL  ANILINES  BrN<VCH3>2CeHMi2. 
Smith,  1928. 


/^NIS  ALDOXIMES  CH30C6H4CH:N0H. 

.  t  .hn  and  trans  anis  aldoximes 

Freezing-point  data  for  mixtures  o 
are  given  by  Skau  and  Saxton,  1933- 

NITRO  PHENETOL  no2c6h4oc2h5. 

Freezing-point  data  for  are^iven^rUrbanski ,  1933,  1934‘ 

erythritol  and  with  nitro  mannitol  are  give 
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C8H  I  0 

XYLENE  C6H4(CH;))o. 

Solubility  of  Xylenf,  in  Water. 

The  solubility  of  xylene  in  water  is  given  by  Horiba,  1917,  as  0.018  but  the  isomer 
used  the  temperature  or  the  terms  in  which  the  result  is  expressed,  are  not  dehned. 

Determinations  of  the  solubility  of  xylene  (Isomer?)  in  superheated  water  were 
made  by  Jaeger,  1923.  A  large  shaking  autoclave  of  more  than  two  liters  capacity 
was  used.  A  measured  volume  of  the  saturated  solution  was  cooled  and  alter  it 
had  separated  into  two  layers,  ihe  volume  of  xylene  was  measured. 

+  ■> .  |50*.  -.’00".  250°. 

Cc.  Xylene  per  100  cc.  1LO .  0.1  o.35  1.1 


10 

25 


Reciprocal  Solubility  op  Xylbne  and  Water. 

(Uspenskl,  1929.) 


0ms.  CgH4(CH3)2  per 
100  gms.  sat.  sol.  In  HgO 

0.0076 
o’.  0130 


Gms.  H20  per  100  gms . 
sat.  sol.  In  CgH4(CH3)2 

O.O185 

O.0384 


100  gms.  sat.  solution  of  commercial  xylene  in  92  wt.  per  cent  ethyl  alcohol 
contain  83.4  gms.  xylene  at  l5".  (Ormandy  and  Craven,  1921.) 

100  gms.  sat.  solution  of  hexahydro  xylene  in  92  wt.  per  cent  ethyl  alcohol  contain 
26.4  gms.  of  the  compound  at  l5°.  (Ormandy  and  Craven,  1921.) 


Results  for  the  reciprocal  solubility  of  Xylene  and  Sulfur  are  given 
by  Hammick  and  Holt,  1927. 

Freezing-point  data  for  mixtures  of  m  and  p  xylene  are  given  by  Nakatsuchi,  1926. 
Freezing-point  data  are  given  for  mixtures  of  Xylenes  and: 


Acetic  acid(3» 
Benzene(2)  (3) 
Bromo  toluene! 3) 
Ethyl  bromide! 3) 


Ethyl  succinimide! 3 ) 
Phenol! 3) 

Resorcinol! 1) 
Toluene! 2) 

Veratrole! 3) 


(1)  Campetti,  1917;  (2)  Nakatsuchi,  1926;  (3)  Paterno  and  Ampola,  1897. 


XYLENOL  1.3.4,  C«H3.(CH3)2.OH. 

Miscibility  of  Aqueous  Alkaline  Solutions  of  Xylenol  with  Several 
Organic  Compounds,  Insoluble  in  Water. 

(Scheuble,  1907.) 

anmuntfo^theTn  n°H  Solution.  ff25°  gms.  per  liter)  were  added  the  given 

a”d  lh*  mtool.  dfopwise, 


CC.  Aq.  KOH. 

5 
5 
5 
5 


Composition  of  Homogeneous  Solution. 

- - - -  - A 


CC.  Aq.  Insol.  Cmpd.  Gms.  Xylenol 

2  (=1.64  gms.)  Octyl  Alcohol  (1)  1 

5  (  =  4.10  “  )  “  I  7 

2  (— 1.74  “  )  Toluene  4  x 

3  (=2.61  “  )  “ 


(0  IV  no,™,  secondary  oc.yl  alcohol.  th.  ^called  copryl  alcohol,  CH,(CHJ.CH(OH)CH,. 
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o  n I 0UI 

Freezing-point  data  are  given  for  mixtures  of  Xylenols  and: 


Cineole  (Morgan  and  Pettet,  1935. ) 

Tetra  methyl  phthalan  (Bennett  and  Wain,  1936.) 
Xylidenes  (Morgan  and  Pettet,  1935*1 


ETHYL  BENZENE  C6H5C2H&. 

100  gms .  sat.  solution  of  ethyl  benzene  in  H20  contain  0.014  gn»* 
C.H-C-H.  at  150.  (Fiihner,  1924.) 

D  O  <0  D 


ETHYL  PHENOLS  Q  and  p  C2H5C6H40H. 

Freezing-point  data  for  mixtures  of  ethyl  phenols  with  cineole  and 
xylidenes  are  given  by  Morgan  and  Pettet,  1935* 


CARBAMIDES  (Ureas)  CeH10ON2. 

Solubility  in  Several  Solvents.  (Walker  and  Wood.  1898.) 

C5  Methyl  phenyl  carbamide  (m.  pt.  82°),  benzyl  carbamide  (m.  pt.  i49°)* 
0  tolyl  carbamide  (m.  pt.  185°)  and  p  tolyl  carbamide  (m.  pt.  173  )■ 

J  J .  C _ r~\c* f  nn  Sal  Snllll 


Solvent. 

Water 

Acetone 

Ether 

Benzene 


t°. 


Gms.  Each  Carbamide  Separately  per  ioo  cc.  Sat.  Solution. 


as  Methyl  Phenyl.  Benzyl. 

45  74  1 '71 

23  29.4  3-10 

22.5  2.28  0.053 

44.2  12.4  0.0597 


p  Tolyl. 

O.307 

2.66 

0.062 

0.043 


0  Tolyl 
0.251 
O.462 

O.Ol62 

0-0155 


Ycetvl  PHENYLENE  DIAMINES  o,  m  and  p  Gc  II4NH2.NHGOC.H  ,. 
The  determinations  were  made  by  the  synthetic  met  10 


Results 

for  the  Ortho  compound. 

Gms. 

C.HiNHj.NHCOCHj  (o) 
per  100  gms.  sat.  sol. 

3.40 
I  2 .  o5 


t". 

7.2 
22.0 

33.5 .  22.32 

42. 1 
5o 

59.1 


.4. 


31.95 
4 1 . 64 
5i.73 


69.9. . • ■ •  64-i° 
71  -72 

79-22 
85. 80 
92-23 


78.2. 
88.1 . 

99-°- 

115.4- 


Results 

for  the  Meta  compound. 

Gms. 

CcH,NHj .N IIGOCIIj  (wi) 
per  10U  gms.  sat.  sol. 

q.o5 
18. 12 
28.20 

44-i3 

53.34 
63.56 
71.10 

79.34 
86.73 
94.  '5 
100.0 


t°- 

48.7 

82.9 

I  ICU  I 

1 32  .*9 
i44-2 

1 56. 3 
167.0 

181.9 

204.4 

235.8 

279 -° 


Results 
for  the  Para  compound. 

Gms. 

c6ii,xh,.nhcocii,  (P) 
per  ioo  gms.  sal.  sol 


t". 

56.8 

86.3 

92.1 

93-7 

96.5 

98.6 
io3 . 2 

107. 1 

112.6 

1 19.2 
i44:o 


6.5o 

18. 63 

27.63 
34-27 
42.82 
49.1t> 
60. 1 5 

69.35 
76.50 
8i.74 
94. i3 


6o.5 .  100.00 
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Solubility  of  o ,  m  and  p  Monoacetyl  Phenyleke  Diamines  in  Benzene. 

( Sidgwick  and  Neill,  1923.) 


Ortho 

compound. 

Meta 

compound. 

Bara 

compound. 

( 

Gins. 

'  H.NH,.NHCOCIf,  1  o> 

Gins. 

C, irtNn,.MIGOCII,  i»«l 

Gins. 

C,,H.NU.. . MICOCHj  i/»i 

t” 

per  too  gmA  sat.  sol. 

t". 

per  100  sms.  sat.  sol. 

t". 

per  1 00  gms.  sat.  sol. 

29.9... 

4 . 1 3 

56.5. . . 

3 . 1 3 

116.2.... 

7.15 

53.6. . . 

I  I  .21 

107. 1 . . . 

..  6.72 

180.8. . . . 

17. 36 L 

;3.5... 

20.24 

163.2... 

12.24 

187.8. . . , 

30.12L 

84.2. . . 

27-36 

228.5. . . 

22.75  L 

188  crll.  1. . 

- 

92.4. • • 

35.27 

263 . 4 ■ • • 

3q. 10  L 

186.3. . . . 

4 1 . 23  L 

99.8. . . 

.  .  43.04 

265.5. . . 

..  44.31  L 

l8l.3.... 

5 1 . 70  1 , 

106.7. • • 

5i.5o 

266  crll.  I. 

.  .  .  — 

170.O. . . 

■>9.92  1. 

117.8. .. . 

65.12 

265. I . . . 

49.2.3L 

1 63 . 5 ... . 

63 .07  L 

127.5 _ 

•  77.76 

257.6. . . 

57.03I. 

1 55. 9 - 

67.66  L 

i35.2.  . . . 

88.o5 

227 . 8 . . . 

68.90  L 

1 5o . 1 . . . . 

71.05  L 

144.8.... 

100.00 

201.9... 

. .  74 • 65  1 . 

147.1 - 

72.71 L 

193.4. .  . 

76. 17  I. 

146.8. .  .  . 

.  73.90 L 

(88.4.  .  . 

76.86  L 

l46.8  lr.  pi 

74.0  l.  +  S 

184.9tr.pt..  77-5  L+S 

147.3.... 

.  74.62 

i85.4. . . 

77.55 

148.2. . . . 

76.82 

187.1. . . 

78 .  (» 1 

148.7 - 

78.41 

190.0. . . 

80.1 2 

i49.8.... 

80.70 

L,  indicates 

two  liquid  layers. 

203. I . . . 

85. 5o 

I 52.0. . . . 

86.19 

S,  indicates 

solid  phenylene 

221.9. . 

91 .06 

156.8 _ 

93.82 

diamine. 

279.0. . . 

100  .>00 

160.5.... 

100.00 

NITROSO 

ETHYL  ANILINE  p  N0C6H4NH( C2H5  )  . 

Freezing-point  data  for  mixtures  of  p  nitroso  ethyl  aniline  and 
p  nitro  ethyl  aniline  are  given  by  Jaeger  and  van  Kregten,  1912. 


NITROSO  DIMETHYL  ANILINE  N0.CaH4N(CH3>  g. 

Freezing-point  data  are  given  for  mixtures  of  Nitroso  dimethyl  aniline  + 


Acetamide! 4) 
Acridine! 4) 
Aniline! 3) 
BenzamideU)  (51(6) 


Naphthylamine! 3) (4) (6)  Pyridine! 4) 
Nitro  nitroso  benzene ( 2) Quinoline ( 4) 
Phenol (a)(3)  Toluidine ( 1 )  (  3) 

Phenylene  diamines(4)  Xylidene(3) 


(1)  Bernoulli  and  Veillon, 
and  Snell,  1933  ;*3>  Kremann 
Puschin  and  Rikovski,  1930; 

1925. 


1932;  (2)  Hammick,  Edwards,  Illingsworth 
,  1904;  (4)  Kremann  and  Wlk,  1919;  (5)  ’ 
(6)  Rheinboldt,  Henning  and  Kircheisen, 


VERATROLE  CflH4(0CH3)  2i  ,2. 


*nHrrZi?g~P°int  dala  f0r  mixtures  of  Veratrole  with  bromo  toluene 
and  p  xylene  are  given  by  Paterno  and  Ampola,  1897. 
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DIMETHOXY  BENZENE  CaH4lOCH3)2i,4. 


Freezing-point  data  lor  mixtures  of  1.4  Dimethoxy  benzene  and: 

m  Di  nitro  benzene 
1.2.4-Di  nitro  toluene 
2.4.6-Tri  nitro  phenol 
2.4.6-Tri  nitro  toluene 
Nitro  mannitol 


p  NITRO  DIMETHYL  ANILINE  N02C6H4 N(CH3 ) 2 . 

Results  for  the  solubility  of  p  Nitro  dimethyl  aniline  and  of  4'V 
Bis  methyl  nitroso  amino  diphenyl  methane  in  aqueous  solutions  of 
hydrochloric  acid  at  o°,  determined  by  a  precipitation  method,  are 
given  by  Donald  and  Reade,  1935* 


(Giua  and  Marcellino,  1920.) 

II  II  '• 

II  II  >•' 

II  II  H 

(Urbanski,  1934. > 


p  NITRO  ETHYL  ANILINE  N02C0H4NH(C2H5 > . 


Freezing-point  data  for  mixtures  of  p  Nitro  ethyl  aniline  and 
nitroso  ethyl  aniline  are  given  by  Jaeger  and  van  Kregten,  191  • 


CAFFEINE  C6H(CHs),N<02.H20. 


Solubility  in  Water. 
(Average  from  ol  ZaUi.  »i.s  M-. 


o 

15 

20 

25 


Gms.  C*H(CH»)»N«0» 
per  100  Gms.  HsO. 

0.6 
I  .O 
1 .46 
2.13 
2.8 


t°. 

40 

50 

60 

70 

80 


Gms.  CsH(CHj)aN*0« 
per  100  Gms.  HiO. 

4.64 
6-75 
9-7 
i3S 
10. 2% 


Solubility 
(Chambon,  Bouvler,  and  Duron,  1937.) 

Gms.  C5H(CH3)3N402 
t°  per  100  gms.  HgO 


2 

37 

57 

85 

90 


0.735 
3.85 
11.  29 
37. -6 
83*5 


of  Caffeine  in  Water. 

(Ollveri-Maudala  and  Irrera, 


1930.; 


Gms.  CglUCHgJ^Ojj 
t°  per  100  gms.  sat.  sol. 


15 

25 

35 


1.230 
2.  122 
3.560 


Oi  1 
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CAFFEINE  C5H(CII3)3iVi02.lI.O. 

Equilibrium  in  the  Binary  System  Caffeine-Water,  Determined 

by  the  Thermic  Method. 

(Kremann  and  Janetzkv,  1923.) 

The  equilibrium  temperatures  in  known  mixtures  of  the  two  constituents  were 
determined  either  by  the  freezing-point  method,  by  observation  of  the  appearance 
or  disappearance  of  the  last  crystals,  or  by  means  of  the  points  of  arrest  or  change 
of  direction  in  time-cooling  curves. 


t" 

Wt.  Per  cent 

t* 

Wt.  Per  cent 

of  primary 

of  CjHtCllj^N.O, 

of  primary 

of  C,II(CH,),NtO, 

1 

cry  stalizalion. 

In  mixture. 

Solid  Phase. 

crystaiizatlon. 

in  mixture 

Solid  Phase. 

—  0.2 

0.5 

Ice 

54.5 

20.0 

C5H(CIfj)jN402.Hf0 

1 

C 

i-9 

» 

58.5 

25.0 

—  0.4  (Eulcc.)  4.0 

)>-»-c5icvcir3),N,o2.iiao 

61.0 

3i  .0 

))H-c5ii(crrs)tNto3 

-4- 1 3 . 0 

4.5 

C,ir(CII^3Ns0o.H,0 

67.2 

35.5 

32.5 

7.2 

» 

73.0 

4o.o 

» 

4o.5 

9.6 

8i.5 

45.6 

» 

49-5 

i5.o 

» 

• 

100.0 

59.0 

» 

ioo  gms.  sat.  solution  of  caffeine  in  water  contain  1.224  gms,  caffeine  at  i5° 
and  2.1 19  gms.  at  25°.  (Oliveri-Mandala,  1926.) 

100  cc.  sat.  solution  of  hydrated  caffeine  in  water  contain  2.071  gms.  caffeine 
at  25°.  (Emery  and  Wright,  1921 


Solubility  of  Caffeine  in  Aqueous  Solutions  of  Salts  at  220 . 

(ZlPf,  1930.) 


Aq.  Solvent 

0.1  normal  solution  of: 


Gms.  C5H(CH3).jN402  per  Aq .  Solvent  0ms.  C5H(CH3)3N402  per 

100  gms.  3at.  sol.  0.1  normal  solution  of:  100  gms.  sat.  sol. 


Lithium  hexophane 
Sodium  Salicylate 
Sulfo  salicylic  acid 
Sodium  sulfo  salicylate 
Potassium  guaiacol  sulfo¬ 
nate 

Toluene  p  sulfonic  acid 


5.652 

Sod i urn 

toluene  p  sulfonate 

2.634 

4.392 

Sod i urn 

benzoate 

2.616 

2.943 

Sod i urn 

Iodide 

1.976 

2.595 

Sod i urn 

Rhodanate 

1 .992 

3.047 

Hydrochloric  acid 

1 . 669 

2.73 

Sodium 

Chloride 

1.474 

The  author  also  gives  the  distribution  coefficients  of 
the  above  aqueous  solutions  and  chloroform. 


caffeine  between 


Solubility  of  Caffeine  in  Aqueous  Solutions  of  Sodium  Benzoate. 

(Chambon,  Bouvler.and  Duron,  1937.) 


to  Gms.  per  IOO  gms.  Hg0  solid 

'C5h  ( CH3  )3N4°2^C^H5cbONa  '  Phase 


37 

II 

II 

II 

57 


II 


3.85 

11.85 

58. 1 
0.0 
11.29 
22.6 
34-4 


0.0 

7.25 

78.92 

59.9 

0.0 

7.5 

15.8 


c5H(CH3)3N40eHp 

"-KLHXOONa 

CeHsC00Na 

c^3N402J180 


to  Gms.  per  100  gms.  Hg0  Solid 
'C5H  ( ^3  >3N4°r  CgHgCOON^  '  Phase 


83 

37.64 

II 

46.34 

87 

51.04 

1! 

52.3 

90 

83.5 

11 

64.0 

II 

It 

93.2 

0.0 

o.°  C5H(CH3)3N40?H20 

8-35 

0.0  " 


9.17 

0.0 


7-4 

99-4 

76.5 


"+C6H5C00Na 

C6H5C00Na 


^8^ I  0^2 
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Solubility  of  Caffeine  in  Aqueous  Solutions  of  Antipyrinb. 

(Ollverl-Mandala  and  Irrera,  1930.) 


Results  at 

15° 

Results  at 
• 

25° 

Results  at 

35° 

Gms.  per  100  gms. 

sat.  sol. 

Gms.  per  100  gms. 

sat.  sol.. 

Gms.  per  100  gms. 

-A - 

sat.  sol. 

- - - - - - - 

Antlpyrlne 

Caf  felnev 

'  Antlpyrlne 

Caffeine  x 

''Antlpyrlne 

Caffeine 

4.824 

2.  130 

4.824 

3. 140 

4.824 

4.632 

9.814 

2.482 

9.814 

3.844 

9.814 

6.871 

13.675 

3-  173 

13*675 

4.767 

13.675 

8.279 

Solubility  of  Caffeine  in  Aqueous  Solutions  of  Chloral  Hydrate. 

( Olivcri-Mandnla,  1926.) 

Results  at  lo°.  Results  at  25°. 

Gms.  per  100  gms.  sat,  sol.  Gms.  per  too  gms.  sat,  sol.  - 

C8H(ai5),N(0,. 


C8  It  ( CIIj  )8  N  ,  O, 


CClj.CHtOH),. 


CClj.CH  (OH),.  ...... 

5.^.6  .73  5.3.6  |.»8 

7.124  2.992  Z*12/  /  8Q7 

8.924  4-09^  8*9'24  4,897 

,00  gms.  of  sat.  solution  of  caffeine  in  6.667  %  aqueous  sodium  benzoate  solution 

.6  ™  .  .  _r0  ( Oltven-Mandala,  192b.) 

contain  8.321  gms.  caffeine  at  25  . 

Solubility  of  Hydrated  Caffe.ne  in  Var.ous  Aqueous  Solut.ons  at  *5”. 

(Emery  and  Wright,  1921.) 

C5H(CH,)jNt0j 
per  100  cc. 
sat.  sol. 


I  .o 

I  .0 

2.5 


Aqueous  solution. 

rmal  sulfuric  acid . 

»  *  citric  acid . 

>»  potassium  bromide 


Gms. 

C5I1  (CH,),N40, 

per  100  cc. 

sat.  sol. 

.  .  0.3356 

1 .0 

0 . 64 12 

0. 1 

0.2 i 36 

1 .0 

..  o.2o36 

0.1 

Aqueous  solution. 


» 

» 

» 


5UIIIUU1  - 

»  ..  o.492 

sodium  benzoate..  1.028 

»  »  0.342 


0.47 


,00  gms.  '  »  rf=»- 2645  (98.5“/.) 

DISTRIBUTION  OR  CaRRE.NE  BETWEEN  WATER  AND  CHLOROFORM. 

Grams  SO SdCHCk. 

0.0456 
0.0492 
0.0470 


Water  and  Chloroform 

Gins.  Caffeine  per  too  cc. 

CllU,  layer. 

o. 1916 

0.389.8 


i^sTc.  HjO  Layer,  so  cc.  CHCh  Layer. 

O.OO9O  O.O563 

O.Ol8o  O.IO48 

O.O29I  0.177° 

D.STR..DT.ON  OF  CAFFE.NE  AT  85*  BETWEEN  . 
(Emery  and  Wright.  1921.) 

1.0  Normal  Aq.  HtSOt 
and  CH  GI3. 

Gms.  Caffeine  per  too  cc. 

CHOI,  layer. 


Aq.  layer. 

0.0084 

O.OI72 

o.o538 

o . I 260 

0.44 

1.35 


0.947 2 
1.8740 
4 . 56 
8.65 


Aq.  layer. 
O.Ol86 

o.o384 

0.1060 

0.2264 
o  •  6g3v 
1 .83  v. 


1.0  Normal  Aq.  KBr 
and  CH  CI3. 

Gms.  caffeine  per  too  cc. 
\q.  layTic  CIlClI  layer. 


o .  1 8 1 4 
o.36i8 

0.8940 

r .7736 
4.307 
8. 166 


0.0067 

0.0164 

0.0496 

0.118 

0.433 
1 . 329 


6. 1933 
o.3836 
o . 95o4 
1 .8820 
4.567 
8.671 
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Distribution  of  Caffeine  at  25°  Between  . 

(Emery  and  Wright,  1921.) 

0.1  Normal  Sodium  Benzoate 
and  Chloroform. 


0.1  Normal  Sodium  Salicylate 
and  Chloroform. 


Gms.  Caffeine  per  mo  cc. 


CHCI,  lajer. 

Aq.  layer. 

CII  Clj  layer. 

O.I708 

0.0144 

0. i 856 

0.3399 

o.o3o4 

0.3696 

0.8376 

0.0848 

0.9152 

i .6588 

0. 1879 

1.8128 

4.017 

0.625 

4  •  375 

7.633 

1 .751 

8.249 

;  data  upon  the 

effect  of  temperature,  ;small 

Gras.  CaiTelne  per  100  cc. 

Aq.  lavrr. 

o .  09.92 
o . 0608 

o.  169.4 

0.3419 
0.9830 
2.367 

The  authors  also 

alcohol,  acid,  and  other  substances  in  solution,  upon  the  distribution  of  caffeine 
between  water  and  chloroform.  Although  the  results  are  expressed  in  terms  of 
percentage  of  recovery  by  extracting  caffeine  from  aqueous  solutions  with  chloroform, 
they  can  all  be  calculated,  as  have  the  above,  to  the  form  here  shown. 

Distribution  of  Cabfeine  and  of  Ethoxy  Caffeine  Between 
Water  or  Serum  and  Olive  Oil.  ( Aiello,  1921.) 

Gms.  Caffeine 

or  of  Ethoxy  CaiTcine  per  100  cc. 

Immiscible  solvents. 

Water  and  olive  oil . 

»  »  . . 

»  »  . . 

»  »  . 

»  ))  . 

Horse  serum  and  olive  oil. 

»  » 


100  cc.  Horse  serum  dissolve  1.442  gms.  caffeine  at  180  and  i.5o3  gms.  at9o°. 

”  ®  »  °-  *7*  gms.  ethoxy  caffeine  at  19° and  0.180  gms.  at  20°. 

Solubility  of  Caffeine  in  Organic  Solvents. 


Results  for  : 

t*. 

Aq.  layer  (a). 

Oil  layer  (0). 

a 

Caffeine 

i5 

o.65 1 

0.349 

0.53 

» 

16 

0.695 

0. 3 1 5 

0.44 

» 

•7 

0.725 

0.275 

0.37 

Ethoxy  Caffeine 

c 

c 

0. 193 

1 . 80 

» 

9 

0. 1  f  1 

0.189 

1 .70 

Caffeine 

18 

1 .  i5o 

0.292 

0.25 

» 

20 

f.358 

0.145 

0.  10 

Ethoxy  Caffeine 

•9 

0. 1 35 

0 .  o36 

0.26 

» 

20 

0  1 5 1 

0 . 029 

0. 19 

u 

u 


25 

25 

60 

25 

25 

3°- 


Methyl  “ 

Amyl  “ 

Amyl  Acetate  .  0 
Acetic  Acid  (99.5%)  2 1.5 
Acetone 
Aniline 
Benzaldehyde 
Benzene 


Solvent.  t°.  Gms.  C6H(CHs)jN.O*  ^nlvpnt 

,  ,  per  100  Gms.  Solvent.  Solvent. 

Ethyl  Alcohol  25  1.32(2)  Carbon  Tetra- 

i-88  (1)  chloride 

5-85  (1) 

1  •  *4  (2)  Chloroform 

o-5o  (3)  (dm =0.810)  “ 

°-72  (3) W»o =0.862)  “ 

2.6  (3)  “ 

3°-5  2.32  (3) (d»o =0.832)  Ether 

3°. 5  29 . 4  (3)(dM  =  i.o8o)  “ 

30 -5  I3-I  (3) (dm- =1.087)  “ 

18.0  0.91  (4)  Trichlorethylene 

250  1.16(2)  Dichlorethylene 

3°-5  1  •  23  (3)(Jw =0.875)  Pyridhie 

b.pt.  s .  29  (4)  50%  Aq.  Pyridine 

17  0.06(5)  Toluene 

Xylene  32.5  1 . 13  it)(da=o  8j?i 

» G»';  si  -  vtaSwjfiS  <79uMV-°ii.hJ '9?rkei-  *•*  «  -  ;»» 

alcohol  and  by'&hiefca'^a).0'  “‘“b0'  a"d  Cl,loror°™ 

Freezing-point  data  are  given  for  mixtures  of; 

Caffeine  and  antipyrine  (Kremann  and  Janetzky,  l932. ) 

salicylic  acid  (Regenbogeu  and  Schoorl,  1924.) 


U 

<( 

u 


Carbon  Disulfide 

(0  =  U.  S.  P.;  (2) 


t°. 

Gms.  GH(CHj).N«0« 
per  100  Gms.  Solvent. 

(  18 

0.09  (4) 

20 

0.26 (6) 

f  b.pt. 

0.70  (4) 

17 

12.9  (5) 

25 

12.3  (1) 

25 

11.92  (2) 

b.pt. 

15.63 (4) 

18 

0.12 (4) 

25 

0.27 (1) 

b.pt. 

0-3°  (4) 

15 

0.76  (7) 

15 

1.82  (7) 

20-25 

34-39 (8) 

le  “ 

1  r . 1 2  (8) 

25 

°- 58  (3)(<fe= 0.8G1) 

C8H , 002 
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Solubility  of  Caffeine  in  Several  Solvents. 


Solvent. 

Abs.  alcohol . 

Quinoline . 

Equi.  mol.  mixture  of  alcohol-l-quinoline. 
Para  cymene  (b.  pt.  176-176.5) . 

»  . . 

»  . 

))  . 


Gins.  Caffeine 


t°. 

per  100  gms.  solvent.  Authority. 

20-25 

1.88 

(Pucher  and  Dehn)1921 

» 

3.56 

» 

» 

3.93 

» 

25 

0.76 

(Wheeler,  1920.) 

3o 

1 . 10 

» 

100 

1-74 

» 

175 

•  5.58 

» 

PICRATE  OF  NITRO  PHENYL  DIMETHYL  SULFONIUM  (and  Selenium)  C0HloO2NSJ 


Solubility  of  the  Isomeric  Sulfonium  and  Sblenium 
Compounds,  Each  Separately,  in  Water  at  130. 

(Baker  and  Moffltt,  1930.) 


Isomer 

Para  compounds 
Meta 

Meta  +  Para  compounds 


Gms.  per  100  cc  sat.  solution 

'  C8H10°2NS  ^  C?10°2NSe  ' 


0.l6l 

O.OSO 

O.165 


0.076 
0.050 
0.  105 


BENZENE  Sulfonic  Acid  Ethyl  Ester,  C6  H5SO->.OC2  IV 

Solubility  in  Water  and  in  Several  Aqueous  Solutions  at  25°, 


Solvent. 

Water . 

o.i5/i  aq.  NaOH . 
o .  3o  » 

0.49  » 

0.97  » 

1 . 5 1  » 

1 . 58  *> 

2 . 06  » 


(Karlsson,  1925.) 


Gms.  mols. 

Cc  II5 S0j.0CsH6 
per  liter  sat.  sol. 

0.00739 
o .  0062/1 
o.oo5i4 
0.0048 1 
O . 00367 
o . 00260 
o .  0022.9 
o . 00208 


Solvent. 

o.5/i  aq.  Na  ( .1 . 

0 . 1  »  . 

0.02/1  aq.  Na  acetate  .  •  •  • 

o . o5  »  . 

O.o2  »  +0.2nCH,COOH 

0.0187/1  aq.  CtII,SO,H.. 
0.0378/1  ” 


Gms.  mols. 
C0H5SO,.OCsH., 
per  liter  sat.  sol. 
O.Oo452 

O.oo663 
o . 00702 
0,00664 
0.00712 
0.00737 
0.00733 


XYLENE  ni  C6H5(CH3)2. 

Freezing-point  data 

m  xylene  with  benzene 


ir  mixtures  of  m  and  p  xylene  anc*  ^or 
d  with  toluene  are  given  by  Nakatsuch 


mixtures 
i,  1926. 


of 
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DI  METHYL  ANILINE  CeH&N( CH3 )  2 . 

Reciprocal  Solubility  of  Dimethyl  Aniline  and  Glycerol. 

(Parvatlker  and  Me  Ewe  n ,  1924.) 


t° 

Gms.  C6H5N(CH3)2  per 

100  gms.  sat.  sol. 

t° 

Oms.  C6H5N(CH3 
100  gms.  sat. 

197.5 

92.40 

287.0 

50.06 

245.0 

86.00 

284.0 

35.68 

282.0 

68.02 

273.0 

21.71 

286.0 

58.54 

218.5 

9.18 

Freezing-point  data  for  mixtures  of  Dimethyl  aniline  and: 


Acetic  acid(3)(7) 
Benzene! 6) 
Benzhydrol(6) 
Chloro  phenol! i) 


Cresol! 5) 

Guaiacol (4) 

Phenol! 1) (2) 

Tetramethyl  diamino  benzo  phenone(6) 


(1)  Bramley,  1916;  (2)  Kremann,  1906;  (3)  Puschin  and  Rikovski,  1932a; 
(4)  Puschin  and  Rikovski,  1937;  <5)  Puschin  and  Sladovic,  1928;  (6) 
Schmidlin  and  Lang,  1912;  (7)  O'Conner,  1924. 


ETHYL  ANILINE  C6H6NH!C2H5) . 

Critical  Solution  Temperatures  of  Ethyl  Aniline  and  Other  Solvents. 

(Thlry,  1925.) 


Solvent 


Crlt.  sol.  temp. 


Oms.  CgHgNHCgHg  per 
100  gms.  mixture  at  c.s.t. 


Hexane 
Iso  hexane 

Tri  methyl  ethyl  methane 


-47.8 

-40.8 

-33-7 


40.0 

40.0 

40.0 


Freezing-point  data  are  given  by  Yaginama  and  Hayakawa,  1932,  for 
mixtures  of  Ethyl  Aniline;  di  ethyl  aniline  and  aniline. 


XYLIDINES  (CH3)jCsH3NH,,  i,  3,  4  and  i,  4,  3. 

Distribution  of  Xylidines  at  25°  Betwhen  Water  and  Xylene. 

Smith.  1921.  1922. 


Results  for  the  1,  3,  4  Compound. 


Mllllmols.  per  liter  C, 

H,0  layer  (C,).  Xylene  layer  (C,). 

°- i°7°  1 .200  1 1 .2 

o. 1 385  1 .525  1 1 .0 

0.2875  3 . 3 1 25  11. 5 


Results  for  the  1,  4,  3  Compound. 


Milllmols.  per  liter  C, 

H,0  layer  (C,).  Xylene  layer  (C,l. 

0.0740  I . I OO  14.9 

O. 1 4 20  2. l5o  1 5  .  I 

0.2875  4.462  1 5 . 5 


°-66  -  ■ 

f°r  mixtures  o,  m  xylidise  and  phenol'  are  live^y^n;”^.'"5'1112 
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BENZYL  METHYL  AMINE  CeH5CH,.NHCH3. 

Distribution  of  Benzyl  Methyl  Amine  at  25°  Between  :  (Smith,  1921*1922.) 


Water  and  Ethyl  Ether. 

Wrater  and  Xylene. 

MiUimols. 

Calls  CH,1SHCH3 

MiUimols. 

c6  h5  ch,nhch. 

per 

liter  of 

per  liter  or  _ 

H,  0 

(C,H5),0 

c,. 

11,0 

CaH^CH,), 

£«. 

layer  (C,). 

layer  (£,). 

C, 

layer  (C,l. 

layer  (C,). 

Ci 

0.23 

1  .  17 

5.08 

0.  i5 

0 . 72.5 

4.83 

0.4 

2 .  1 2 

5. 17 

0 . 226 

I  .20 

5.3o 

0.645 

3.665 

5.69 

0.75 

5.00 

6.66 

i .  1 4 

5.66 

5.84 

1 .' 1 38 

8.86 

7.80 

2.08 

12.84 

6. 17 

COLLIDINE  (2.4.6  Trimethyl  Pyridine)  C5H2N(CHj)*. 


Solubility  in  Water. 

(Rothmund,  1898.) 

Gms.  Collidine  per  100  Gms.  .„ 

Gms.  Collidine  per  100  Gms. 

t°. 

Aq.  Layer. 

Collidine  Layer. 

Aq.  Layer. 

Collidine  Layer. 

5-7 

crit.  t. 

O 

(N 

M 

10 

7 .82 

41 .66 

80 

i-73 

86 . 12 

20 

3-42 

54 -92 

100 

1.78 

88.07 

3° 

2-51 

62  .80 

120 

1.82 

88.98 

40 

i-93 

'  70  °3 

140 

2.19 

89.IO 

60 

1 .76 

80.19 

160 

2-93 

87.2 

180 

3-67 

•  •  • 

COLLIDINE  (1.3.5  Trimethyl  Pyridine)  C6H2N(CH3)S. 

Distribution  between  Water  and  Toluene. 

(Hantzsch  and  Vagt,  1901.) 

G.  Mols.  Collidine  per  Liter. 


G.  Mols.  Collidine  per  Liter. 

Dist.  CoeL 

t°. 

Tr  _  T  Toluene 

H2O  Layer.  Layer. 

O 

O.OO35  0.0580 

O . 0603 

5° 

IO 

0.0026 

O.O587 

O.0443 

70 

20 

0.0022  O.0588 

O.O374 

90 

30 

0.0020 

0.0594 

O.O337 

H}0  Layer 

O.OOI7 

O.OOI5 

O.OOI3 


Toluene 

Layer. 

O.O596 

0.0597 

O.O598 


Dist.  Coef. 

O.0285 

O.0251 

0.0218 


VERONAL  (Diethylbarbituric  Acid)  CO  <  (NHCO)*>  C(C,H,),.  See  also  p.  203 
cc.  H,0  dissolve  0.625  *».  veronal  at  .5-20“  M-  * 

100  cc.  90%  alcohol  dissolve  11.7  gms-  veronal  at  .5  20  . 

100  cc.  ether  dissolve  8.7  gms.  veronal  at  15  20  . 

,00  cc.  86.5  •/.  glycerol  (d=  .  .aM, ’dissolve  0.78  gm.  veronal  at  20  . 

»  98.5  0/0  »  <rf=  1-2645)  »  0-96  » 


»  » 

I  Hnlril  1921. 


1922. 
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Solubility  of  Veronal  in  Aqueous  Solutions  of  Pyramidon. 

(irrera,  1931) 

Results  at  i4c  Results  at  19°  Results  at  27 


Gms.  per  100  cc 

sac.  scl. 

Gm s.  per  100  cc 

sat.  sol. 

Oms.  per  100  ^cc 

sat.  sol. 

- - 

Pyramlccn 

- 

Verona i  • 

1  Pyramidon 

Veronal ' 

PyramlO-cn 

Veronal 

0.0 

0.572 

o 

• 

o 

O.658 

o 

o 

0.792 

3.92 

0.720 

3-92 

0.790 

3-92 

0.930 

5-49 

0.838 

5-49 

1.115 

5-49 

1 .466 

Freezing-point  data  are  given  for  mixtures  of  Veronal  (Barbital,'  Di 
ethyl  barbituric  acid)  and: 


Ant ipyrine (3 ) (5) 

Acetyl  amino  ant ipyrine (3 ; 
Benzanilide(3  > 

Bromural 1 7  » 


Pyramidon ( 2  > 1 6 
Phenacetine ( 1 ) 

Phenyl  2,3  dimethyl-5-pyrazolon ( 3 > l 5 > 
Salolti) 

Sarcosine  anhydride(3) 


Results  for  mixtures  of  Dial) y I  barbuturic  acid  +  dimethyl  amino 
antipyrine  are  given  by  14) 

li)  Hrynakowski  and  Szmyt .  i935d;  (2)  Pfeiffer,  1925;  '3)  Pfeiffer  and 
Angern ,  1926 ;  (4)  Pfeiffer  and  Ochiai,  1932:  (5)  Pfeiffer  and  Seydel, 

1928;  (6)  Rheinboldt  and  Kirscheisen,  1925:  17)  Sandquist  and  Hok,  1927. 

Results  for  the  freezing-points  of  mixtures  of  diallyl  barbituric  acids 
(methyl,  ethyl,  propyl,  amyl  and  allyl)  are  given  by  Shonleand  Kleiderer, 
1934. 


FUMARIC  and  MALEIC  ACID  DI  ETHYL  ESTERS  (  iCHCCXXLfL  ) 

c  D  c 

Freezing-point  data  for  mixtures  of  fumaric  and  maleic  acid  di  ethyl 
esters  are  given  by  Wachholtz,  1927. 


DIETHYL  SUCCINIC  ACID  (Asym.)  HOOCCH.C CC^H*  )oC00H  . 

fc  C  D  w 

One  liter  sat.  solution  of  asymetric  di  ethyl  succinic  acid  in  water 
contains  27.85  gn.  Celi1404  at  250. 

DI  ETHYL  SUCCINATE  (CH2  )2  (COOC, H.  >g  . 

100  cc  H20  dissolve  1.92  gm  (CH2)^C00C2H  )  at  20°.  (Sobotka  and  Kahn, 
1931  •  • 


Freezing-point  data  are  given  for  mixtures  of: 


Diethyl  succinate  ♦  Acetylene  methyl  tetra  carbonate  iTinunermans  and 

Ethylene  cyanide  Mme.  Vesselovsky 


(Viseur,  1926. 


♦  Ethyl  Fumarate 
+  Ethyl  Maleate 

♦  Tri  chlor  acetic  acid  (Kendall  and  Booge ,  1916.1 


1931  • 


CgH,H02  618 

AMYL  MALONIC  ACID  n  (C5H1 1  ) CH ( COOH ) 2  at  25c. 

100  gms.  Hg0  dissolve  213.4  gms . (C&H t  ) CH (COOH ) 2  at  25". 

100  gms.  CeIl6  "  0.765  gms.  " 

(Verkade  and  Coops.  1930a.1 


SUBERIC  ACID  C«H12(COOH)2. 

Solubility  in  Water. 

(Lamouroux,  1899.) 

t°.  0°.  1 50.  20°.  35°-  5°°- 

Gms.  C6Hi2(COOH)2  per  100  cc.  sol.  0.08  0.13  0.16  0.45  0.98 


65°. 

2.22 


Solubility  of  Suberic  Acid  in  Alcohols  at  40. 

(Timofeiew,  1894.) 


Alcohol. 


Gms.  C«H12(COOH)2  per  100  Gms. 

_ *  1.  . 


Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 


Sat.  Sol. 

20.32 
15-5 
12. 2 


Alcohol. 

32.04 

18.44 

13-9 


100  gms.  95  per  cent  formic  acid  dissolve  2.13  gms.  CeH^fCOOH^at^ig.S  . 

Data  for  the  distribution  of  suberic  acid  between  water  and  ether  at  25  are 
given  by  Chandler,  1908. 


SUBERIC  AOID  C6  H12(COOH ),. 

Solubility  of  Suberic  Acid  in  Aqueous  Solutions  of  Acetic  Acid, 
S°  HvDbocb,o»,c  Acid,  N.t.ic  Acid  Su-.ro.ic  Acid  at  28  . 

(Knox  and  Richards,  1919.) 

In  aq.  Hydrochloric  acid 

Eq.iiv.  Normality. 


In  aq.  Acetic  acid. 

Eqalv.  Normality. 

C,H„(COOH!,. 
O.0680 
O.0776 
o  0902 
O. I 34o 
O.289I 

0.4317 

0.5846 


cHjCOon. 
0.0 
o.435 
0.887 
2 . 1 1 2 
4 . 262 
6.35o 
8.402 


HCl. 

I  .  423 
2.858 
4.281 
5.691 

7 .  i3o 

8.378 

9.865 


C6Hlt(COOHv 

O.O498 
0.0428 
0.0412 
0.0432 
o.o5o4 
o.o633 
0.0905 


In  aq.  Sulfuric  acid. 

Equtv.  Normality. 


H,SO,. 

C0H12(COOH), 

0.000 

0.068 

1.858 

0.039 

5  233 

0.037 

7.524 

0.042 

n.33 

0.060 

1 8. 65 

0.200 

Eqaiv.  Normality. 


HNOj. 

0.00 

0.307 

0.555 

0.906 


CcH„(COOH)j. 

O.0680 

0.0594 

0.0590 

o.o634 


In  aq.  Nitric  acid. 

Equlv.  Normality. 
UNO,.  C6H„(COOH), 

1.543  0.0695 

2.021  0.0839 

4 .o35  0.0999 

5.749  °"35 


Equiv.  Normality. 


UNO,. 


C6HiS(COOH), 


8.091 
10. o5 
11-77 
i3.3o 


o.  i575 
0.223  I 
0.3896 

0.6049 
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D I  ETHYL  TARTRATE  ( CHOH )  2  (C00C2H5  )  2  • 

Distribution  of  Diethyl  Tartrate  Between  Water  and  Ethyl  Ether. 

(Tsuzukl,  1938.) 


Results  at  15* 


Results  at  20° 


HgO  iayer( 1 ) 

/  - 

(C2H5)20  layer (2) 

1 

f  H20  layer(l) 

(CgHglgO  layer(2)'  1 

0.  164 

0.427 

2.60 

0.172 

0.371  2.l6 

O.316 

0.827 

2.6l 

O.446 

1.01  2.26 

O.613 

1.700 

2.77 

0.910 

2.28 

2.11  2.31 

5.19  2.28 

Distribution  of  Diethyl  Tartrate  Between  Ether 
and  Aqueous  Boratb  Solutions. 

(Tsuzukl,  1938.) 


Results  at  150 


Results  at  20° 


Gm.  Hols.  Borate  per 

Gms-  C8H14°6 

per  lOOcc. 

2  Gm.  Mols 

.  Borate  per 

Gms.  CeHl406 

per  lOOcc. 

2 

liter  aq .  layer 

Aq. 

^C2H5^2° 

1 

liter 

aq .  layer  ‘ 

Aq. 

( C2HS  ^2°^  1 

layer(i) 

layer(2) 

layer (l ) 

layer (2) 

0.25 

kbo2 

0.021 

0.93 

44  0 

•25 

KBCL 

0.026 

O.83 

32.0 

0.051 

1.77 

34 

II 

II  * 

O.063 

1.55 

24.7 

0. 136 

3*43 

25 

II 

H 

0.206 

3-43 

16.7 

0.170 

3-92 

23 

II 

II 

0.577 

5.48 

9.5 

0.25 

H  B03 

0.305 

O.826 

2.71 

I* 

II 

O.876 

6.40 

7.3 

O.618 

1-595 

2.  58 

0.05 

Na  B  °7 

0.109 

1.271 

11.7 

0.921 

2.452 

2.66 

II 

11 

O.298 

2.355 

7.88 

1.212 

3.38o 

2.79 

II 

II  II 

O.834 

4.  159 

4.98 

ETHYL  CYCLOHEXANE  C8H5C6HU. 

The  critical  solution  temperature  of  mixtures  of  Ethyl  Cyclohexane  and 
Sulfur  dioxide  is  25  and  the  reciprocal  solubility  curve  at  this  temperature 
is  practically  flat  between  the  concentrations  55  to  88  mol.  percent  S02. 

( Leslie,  1934. ) 

CAPRYLIC  ACID  Cll3(CH2)6COO!l. 


S.occ  aq.  2.0  normal  sodium  benzoate  solution  dissolve 
acid  at  about  180.  (Traube,  Schoning  and  Weber,  1927.) 


0.22  cc 


caprylic 


Distribution  of  Caprylic  Acid  at  About  18  Bbtween 
Water  and  Petroleum  Ether. 

(Grossfeld  and  Mlermelster,  1931.) 


_ cc  0.002  n  NaOH  required  per  2S  cc 

H20  layer ( 1 )  Peu~Ether“  layer (2)  \ 


l 

2" 


l.S 

1.8 
2-3 

2.9 


3-4 


12.0 
17.2 
29.7 
43*  1 
b7.5 


0. 125 
0. 104 

0.077 

0.067 

0.050 


C 8 H  |  6°2 
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Distribution  of  Caprylic  Acid  Between  2,2,4  Trimethyl  Pentane 

and  P  Methoyy  Ethanol. 

(Henrlques,  1933.) 


Results  at  -19.5° 


Results  at  o° 


GW.  MO  IS.  CgHjgO, 
'  Pentane  layer (l) 

0.0039 

0.0122 

0.0200 


per  liter  ! 

Ethanol  layer(2)‘  2 

0.0522  0.075 

0.1447  0.084 

0.2344  0.085 


Gm.  Mols.  CgH 
'  pentane  layer(l) 

O.OO58 

0.0177 

0.0291 


per  liter  j 

Ethanol  layer (2)^  2 

O.O482  0.12 

O.1328  0.13 

0.2159  O.14 


Distribution  of  Caprylic  Acid  Between  2,2,4-Trimethyl 
Pentane  and  Methanol  at  o°. 

(Smith  and  Norton,  1932.) 


Gw.  Mol.  CgHjgOj^per  liter  _1_ 

/ Pentane  layer  (Tj  Methanol  layer(2)'  2 

0.00686  0.03801  O.180 

0.02120  0.10575  0.201 

Results  showing  the  distribution  of  caprylic  acid  between  water  and 
olive  oil  at  230  are  given  by  Bodansky,  1928. 

ETHYL  CAPROATE  CH3 (CH2 )  4C00C2H5. 

ioocc  Hg0  dissolve  0.063  gm.  CeH1602  at  20°.  (Sobotka  and  Kahn,  1931.* 

TRI  CAPRYLIN  C3Hg[CH3(CH2) 6C00Hl3. 

Results  for  the  reciprocal  solubility  of  tri  caprylin  and 
given  by  Loskit,  1928. 


AMYL  PROPIONATE  C2H5C00C&H x  x  ■ 

100  cc  H  0  dissolve  o.i  cc  Amyl  propionate  at  20°.  (Bancroft,  1895 
Traube,  i8§4»* 


"Octane  Sul  tone"  C0H16O3S. 

Solubility  in  Several  Organic  Solvents  at  20 

(Baldschwlcler  and  cassar,  1929.; 


Gms.  C0H16O3S  per 
Solvent  100  gms.  sat.  sol. 


Solvent 


Ethyl  Ether  4.84 
Benzene (90%)  25.88 
Chloroform  55-57 
Acetone  52.43 
Methyl  alcohol  13«i5 


Ethyl  Alcohol 

"  "  (95%) 

Iso  propyl  alcohol 
Benzine  (normal) 


Gms.  C8H1603S  per 
100  gms.  sat.  sol. 


4.98 

5.21 

4.37 

0.22 
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CONIINE  (a  Propyl  Piperidine)  CjHiolN.CaH, 

too  gms.  H2O  dissolve  1.83  gins.  coniine  at  20°.  (Zalai,  1910.) 

Distribution  of  Coniine  at  23°  Between  :  (Smith,  1921-1922.) 

Water  and  Ether.  Water  and  Xylene., 


Milllmols.  per  liter  o(  Mllllmols.  per  liter  of 


11,0 

~"~1c^40  c,. 

H,  0 

0*  II,  (CII,), 

c, 

—  • 

layer  (G,) 

layer  (C,).  C, 

layer  (C,). 

layer  (C,). 

O.19 

i.o55  5.55 

O.  l46 

0.86l 

5-9 

0.33 

1.875  5.68 

0 . 265 

I  735 

6.5 

0.62 

3.72  7.16 

0.495 

3.5o5 

7-i 

1 .06 

7.38  6.95 

0.935 

9.o65 

9.8 

OCTANE  CH3(CHs)6CH,. 

100  cc. 

HaO  dissolve  approx.  0.002 

cc.  octane  at  160 

(Pflhner,  1924. 

Mutual  Solubility  of  Normal  Octane  and  Sulfur  Dioxide. 


(Sever  and  Gallaugber,  1926.) 

t* .  — V9.7.  —18.6,  -+-0.7.  19.81.  96. 8S.  2(.*5.  —3.6.  —10.8. 

Wt.  o/0C8H,8 .  96.34  87.44  76.95  61.37  5o.o  17-26  3.39  2.4I 


The  critical  solution  temperature  of  mixtures  of  octane  and  sulfur 
dioxide  is  25-5°  and  the  reciprocal  solubility  curve  at  this  tempera¬ 
ture  is  practically  flat  between  the  concentrations  50  and  90  mol.  % 
S02.  (Leslie,  1934.) 

OCTANE  CHi(CHi)»CH». 


Reciprocal  Solubility  of  Octane  and  Phenol. 

(Campetti  and  Del  Grosso,  1913.) 


t°. 

Gms.  Phenol  per 

100  Gms.  Mixture. 

t*. 

Gms.  Phenol  per 
100  Gms.  Mixture. 

22-55 

o 

13.28 

49 

5  crit.  t. 

52.2 

3785 

22.74 

49 

35 

52-37 

38- 15 

23-53 

44 

7 

71.14 

44  70 

32-85 

30 

65 

82.01 

47-75 

41.72 

19 

65 

85-99 

Freezing-point  data  are  given  for  mixtures  of; 


Octane  and  Dotriacontane  (Diacetyl),  CH,(CH  )  CII 
Octane  and  Nonane  ( Smittenberg .  Hoog  and  Hinics, 


s»  <  Seyer , 
1938. ) 


1938. ) 


tetra  methyl  butane 


2.2.3. 3.-  CH3C(CH3)2C(CH3)2CH3. 


Freezing  point  data  for  mixtures  of  tet 
methyl  butane  are  given  by  Smittenberg, 


ra  methyl  butane  and  tri 
Hoog  and  Henkes,  1938. 


TRI  METHYL  PENTANE  2,2,4-  CH3C(CH3I3CHCH3CH2CH3. 

are  gi.e/byXtJenbe^!'  Hoog“Ind  Heukes, Pe”ta”'  a"d  heptane 
3- METHYL  HEPTANE  (CH3I,CH(CH,I  CH  . 

Sulf ur'dioxide  T1”?"?  °f  >"«'>*  Hepu*  a. 

erature  is  practical,  na  between soiab'lity  curve  at  this  ten, 
S02.  (Leslie,  1934.)  “  Ue  concentraUons  50  and  90  Mol. 
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OCTYL  ALCOHOL  (normal)  CH3(CH2)  eCH20H. 


100  gms.  sat.  aqueous  solution  of  normal  octyl  alcohol  contain  0.0586 
gm.  C0H18O  at  25°.  (Butler,  Thomson  and  Maclennon,  1933.) 

5.0  cc  of  aqueous  saturated  sodium  benzoate  solution  dissolve  1.1  cc 
octyl  alcohol  at  about  180.  (Traube,  Schoning  and  Weber,  1927.) 

OCTYL  ALCOHOL  (Secondary)  CH3(CH2)5CH  OH  .CH3 

By  means  of  a  new  optical  method,  involving  the  use  of  an  interferometer  of  the 
type  described  by  Janin  (Ann.  chim.  phys.,  b2,  171,  1 858) ,  it  was  found  that  1000  cc. 
of  H,0  dissolve  i.5o8  gms.  sec.  octyl  alcohol  at  i5°  and  1.280  gms.  at  25° 

‘  (Mitchell,  1926.) 


2,2,3-TRI  METHYL  PENTANOL- 3  (CH3» 3C.C0H(CH3»CH2CH3. 

Reciprocal  Solubility  of  Trimethyl  Pentanol  and  Water. 

(Glnnlngs  and  Coltrane,  1939.) 


d.  and 

Trl 

B.  pt.  of  the  pure 
methyl  Pentanol 

t° 

Gms.  CgHieO  per  100 
gms.  sat.  sol.  In  HgO 

Gms.  HgO  per  100  gms 
sat.  sol.  In  CgHjgO 

0 

<N 

00 

• 

0 

153°-1S4° 

20 

0.75(0.9975) 

1.98(0.8536) 

It 

It 

25 

0.69(0.9964) 

2. OllO. 8503) 

II 

II 

30 

0.64(0.9951) 

2.0210.8455) 

The  figures  in  parentheses  are  densities  of  the  sat. 


solutions . 


DI  fl  BUTYL  ETHER  (CAHe>20. 


The  solubility  of  Di-n-Butyl  Ether  in  water  is  less 
100  gms.  sat.  solution  at  17°-  (Bennett  and  Philip, 


than  0.01  gm.  per 
1928. ) 


TRIONAL  CjH5(CH3)C(S08.C,H5)4.  (  See  also  p.  568 

IO  cc  of  horse  serum  dissolve  0.0*02  gm.  trional  at  20°.  The  dist”^tl0“  e  "ecc 
horse  serum  in  contact  with  olive  oil  was  found  to  be  o.0080  gm.  P 

of  serum  layer  and  0.0022  gm.  per  10  cc.  of  olive  oil  layer  at  20  . 


TETRA  ETHYL  AMMONIUM  PHOSPHOR  HEXA  FLUORIDE  (C2H5)4N.PFe- 


One  liter  sat.  solution  of  Tetra  ethyl 
in  water  contain  8.1  gm.  (C2H6)4N.PF6  at 


ammonium  phosphur  hexa  fluoride 
19°.  (  Lang  and  Muller  1930) 


Solvent. 


Chloroform 
Carbon  Tetrachloride 
Trichloro  Ethylene 


PhenylPROPIOLIC  ACID  Rathmann,  1913) 

Solubility  in  Several  Solvents. 

C,HtC:CCOOH 
per  Liter. 

Mols.  Gms. 

0.789  H5-3° 

0.227  33i6 

0.382  55-82 


Solvent. 

Tetrachloro  Ethylene 
Tetrachloro  Ethane 
Pentachloro  Ethane 


C,H6C:C.COOH 
per  Liter. 

Mols.  Gms. 
O.324  47-34 

O.718  104.9° 
0.410  59-91 
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COUMARIN  <if2  Benzo  pyrone)  CrtH40CQCH:CH. 


ioo  gms. -water  dissolve  o.oi  gm.  coumarin  at  20°-25°.  (Dchn,  1917  ) 

pyridine  “  87.7  gms. 

“  50%  aq.  pyridine  “  60.1 . . 

“  chloroform  “  49.4  “  “  “  250.  (Osaka,  1903-08.) 

100  gms.  abs.  alcohol  dissolve  12. 57  gins.  Coumarin  at  20-25°.  )  (Pucher  and  Dehn,  1921.1 
»  quinoline  »  o.56  »  »  »  ) 

»  equi  mol.  mivture  of  alcohol  and  quinoline  dissolve  0.8  gm.  Coumarin 

at  20-25". 


Solubility  of  Coumarin  in  Aqueous  Solutions  of  Glycerol. 

(  de  Groote,  M20. ) 

Note.  —  The  glycerol  solutions  were  prepared  by  diluting  given,  volumes  of  C.  P. 
grade  95%  glycerol  with  water  in  a  iooocc.  flask.  Thus  the  5  %gly  cerol  was  prepared 
by  diluting  5o  cc.  of  g5  %  glycerol  (measured  at  20°)  to  1000  cc.  with  water  at  20°. 
The  saturated  solutions  were  prepared  by  adding  an  excess  of  coumarin  to  5oo  cc. 
of  solvent  at  a  temperature  about  io°  higher  than  that  of  the  determination,  and 
then  allowing  to  stand  at  the  selected  temperature,  with  intermittent  shaking, 
for  72  hours.  The  saturated  solutions  were  analyzed  by  extracting  the  coumarin 
with  ether.  The  ethereal  extract  was  evaporated  and  the  residue  dissolved  in 
water  and  again  extracted  with  ether.  The  residue  of  purified  coumarin  was  dried 
at  3o°  and  weighed.  The  curves  given  by  the  results  are  not  as  smooth  as  is  desirable. 


Per  cent  of 
95  %  gl'Cerol 
•  In  solvent. 


o.o(  =  HjO).  .  ,  . 

5.0 . 

10. o . .  .  .  . 

1 5.o . 

20.0 . 

25.0 . 

3o.o . 

4o .  o . 

5o.o . 


Freezing-point  dat 


Gms.  Coumarin  per 

100  CC.  SHt. 

sol  itlon  at 

0*2. 

20*. 

:to*. 

40*. 

•*u*. 

GO*. 

0.09 

0.19 

0.26 

0.45 

o.65 

O.7O 

0.10 

0 . 20 

0.28 

0.47 

0.68 

0.80 

0  12 

0.22 

o.3i 

o.5o 

0.72 

0.88 

0. 1 3 

0.24 

o.36 

o.55 

0.78 

0.98 

0. 14 

0.26 

o.38 

o.56 

o.85 

1 .09 

0. 14 

0.28 

0.4I 

0.60 

0.92 

1 . 17 

0.  i5 

0. 3o 

0.47 

o.65 

1  o3 

1 .3o 

o.  19 

0.37 

0.55 

0.77 

1.16 

1 .75 

0.28 

o.5o 

0.68 

0.92 

1.46 

2.20 

a  are  given  for  mixtures  of: 


Coumarin  +  Phosphorus  acid  IRedlield  and  King,  1,36.1 

4  fiI;r‘raCid  (Kendall  and  Carpenter,  1914.) 

..  1  S  I°l“f?llle.  1  Puschin  and  Zivadinovic,  1933.1 

.  Trinuro  benzene  (Sudborough  and  Beard,  1911.1 


PHTHALONIC  ACID  <«>  HOOC.C.^.CO.COOH.z^O. 

100  f-  CHCI  diSS",Ve  '  ,5-“  8ms'  rhlholonic  acid  at  ,5“  ,  Sidgwi.l.  and  Ci.v.on, 

1  •  0  ))  » 

100  gms.  sat.  solution  in  water  contain  , 

of  sat.  solution  =  1.243.  contai"  64.4  gms.  anhydrous  acid  at  150,  Sp.  Gr. 

.  .  .  ,  ......  (Tcherniac,  1916.) 

pHTHALIDECARBOXYLIC  ACID  C.H.<CH(CONH1)>0(m  pt 

.00  gms.  H,0  dissolve  o.,3z  gm.  „f  the  acid  at  l6,.  and  „  gms  ^  p(' 

(Tcherniac,  1916.) 
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QUINOLINE  G9H7N. 

Distribution  op  Quinoline  at  35°  Between  Water  and  Xylene* 

{  Smith,  1921,  1922.) 

Milllmols.  C9H,N  per  liter  of  g 

fl,  0  layer  (0^).  Xylene  layer  (C, ).  C, 


o.  1 16 
o .  25o 
0.470 


1 . 80 
4.20 
9.40. 


1 5 . 5 
16.8 
20.0 


Freezing-point  data  are  given  for  mixtures  of  Quinoline  and: 


Acetic  acidl3> 
Benzoic  acid(i) 
Cresols( 5) 
Guaiacol<4> 


Nitroso  dimethyl  aniline(6) 
Phenol (2) 

o  Chloro  phenol(2) 


(1)  Baskov,  1918;  (2)  Bramley ,  1916;  (3)  Puschin  and  Rikovski,  1932a, 
(4)  Puschin  and  Rikovski,  1937;  Puschin  and  Sladovic,  1928;  (6) 
Kremann  and  Wlk,  1919- 

QUINOLINE  HELIANTHATE  CUH15N3S03.C9H7]N. 

1000  cc.  H2  O  dissolve  0.854  gms.  quinoline  helianthate  at  *£*5^  ^  l918u) 

a  BROMO  CINNAMIC  ALDEHYDE  BrC0H4CH:CHCHO. 

Freezing-point  data  for  mixtures  of  «  Bromo  cinnamic  aldehyde  and 
a  Chloro  cinnamic  aldehyde  are  given  by  Kiister,  1891- 

BromoCINNAMIC  ACIDS. 

Solubility  of  a  and  of  /3  Bromocinnamic  Acids  in  Water  at  250. 


(Paul,  1894.) 


Acid. 


aC6H5CH:CBrCOOH 
0  C6H5CBr:  CHCOOH 


Per  1000  cc.  Sat.  Solution. 
Gms.  Millimols. 

3,9325  *7 -32 

0.5255  2.315 


Solubility  of  a  Iso  Bromocinnamic  Acid  in  Aqueous  Solutions  of 
Oxanilic  Acid  (Melting  point  =  120  )  at  25  • 

(Noyes,  1890.) 

Normality  of  Solutions.  GramS  R?r  L*— - 


C6h6nhccT 

COOH. 

O 

0.0275 

O.0524 


CeHsCH- 

CBrCOOH. 

0.0176 

0.0140 

0.0129 


c,h6nhco- 

COOH. 

o 

4-54 

8.65 


C(HSCH- 

CBrCOOH. 

3-995 

3  -l7% 

2.928 
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Solubility  of  a  Chlorocinnamic  Acid,  Etc.,  in  Benzene. 

(Stoermer  and  Heymann,  1913.) 


Name  of  Compound. 


a  Chlor- 
Allo  a  “ 
a  Brom- 
Allo  a  “ 

(3  Chlor- 
Allo  0  “ 


cin¬ 

namic 

Acid 


Gms. 

M.  pt. 

V.  ' 

Cmpd.  per 
100  Gms. 

C,H„ 

137 

20 

2.6 

III 

21 

1 1 

131 

20 

517 

120 

18.5 

6.9 

142 

17 

1.94 

132 

l6 

317 

Name  of  Compound. 

0  Brom- 
Allo  0  “ 

cis  Dichlor- 
Irans 

cis  Dibrom- 
trans 


Gms. 

M.  pt. 

t*. 

Cmpd.  per 
100  Gms. 

• 

C.H.. 

135 

13 

I -S8 

159-5 

U 

0.86 

121 

13 

6. 1 

101 

14 

21 . 2 

100 

U 

26.9 

136 

14 

10.6 

cin¬ 

namic 

Acid 


CINNAMIC  ALDEHYDE  C6  H5.  CH  :CH.  CH  O. 

Freezing-point  lowering  data  for  mixtures  of  cinnamic  aldehyde  and  §ach  of  the 
following  compounds  are  given  by  Kremann  and  Zechner,  1926. 

a  and  (3  Naphtol  Pyrocatechol 

o,  m,  p  Nitro  phenol  Resorcinol 


Alio  CINNAMIC  ACIDS  (Unstable  Isomers  of  Cinnamic  Acid). 

Solubility  of  Each  of  the  Three  Isomeric  Allocinnamic  Acids  and  of 
the  Melts  of  the  Three  Isomers  in  Water. 


Melted  Allocin¬ 
namic  Acid. 


Results  for: 

(Meyer,  1911.) 

Allocinnamic  Acid 

Allocinnamic  Acid 

Allocinnamic  Acid 

of  M.  pt.  68°. 

of  M. 

pt.  58°. 

of  M. 

pt.  42°. 

• 

(Natural  Isocinnamic  Acid.) 

(Artificial  Isocinnamic  Acic 

AO  • 

Gms.  Acid 

t° 

Gms.  Acid 

#° 

Gms.  Acid 

I  . 

per  Liter. 

per  Liter. 

per  Liter. 

18 

6.88 

18 

7 .62 

l8 

8-95 

25 

8-45 

25 

9-37 

25 

11.03 

35 

11 . 14 

35 

I2.39 

35 

14.61 

45 

14.46 

45 

16.09 

55 

18.45 

These  curves  intersect  that  for  the  melted  acid  at  the 
melting  points  of  the  solid  isomers. 


t°. 

18 

25 

35 

45 

55 

65 

75 


Gms.  Acid 
per  Liter 

I3-63 
I4.44 
16  .OC 
l8  .  II 

2°-55 
23-43 
27 .69 


The  results  show  that  the  three  isomers  are  polymorphic  modifications  of  the 
cxs  acid. 

100  gms.  ligroin  (b.  pt.  60-70°)  dissolve  more  than  16  gms.  isocinnamic  acid. 
100  gms.  ligroin  (b.  pt.  60-70°)  dissolve  approx.  2  gms.  allocinnamiciaceirdrnan",  ^ 
CINNAMIC  ACID  C0H5CH:CH.COOH. 


Solubility  of  Cinnamic  Acid  in  Watbr. 


to  Cme.  C6H5CK:CHC00H 

per  100  gms .  HgO 


Authority 


25 

25 

25 

25 


0.0495 

0.0546 

O.0607 

0.0604 


De  Jong,  1909. 

Meyer,  1911. 

Sidgwick,  1910. 

Gross,  Saylor  and  Gorman,  1933. 


100  cc .  0.5  n  sodium  cinnamate 
at  25°.  (Sidgwick,  1910. ) 


solution  dissolve  0.155  gm. 


CeH5CH:CHC00H 


C9H802 
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Solubility  of  Cinnamic  Acid  in  Water  at  Temperatures  Above  ioo°. 

(Kune,  1937.) 


t° 

Gms.  CgHgOg  per 

Gms.  CgHgOg  per 

t° 

Gms.  CgHgOg  per 

100  gms.  sat.  sol. 

L 

100  gms.  sat.  sol. 

V 

100  gms.  sat.  sol 

131 

17.50(3> 

137 

66.99 

116.7 

94.99(2) 

139 

35.6(3) 

115 

80. 12 

119.0 

95.01(2) 

140 . 5  < 

Cr.T.)49.o 

107. 1 

80. 12 ( l) 

125.0 

97.6l(2) 

107.2 

50. 17( 1 ) 

114.7 

80. 12( l) 

129.0 

98.90(2) 

139*5 

50.17 

110 

89.69(2) 

130.5 

99.29(2) 

140 

53.18 

110.5 

92.23(2) 

(1)  Solid  +  2  liquids;  (2)  Solid  +  one  liquid;  (3)  Two  liquid  layers. 


Solubility  of  Cinnamic  Acid  in  Aqueous  Solutions  of  Hydrochloric  Acid 

AT  25°.  (  Knox  aud  Richards,  1919. ) 

Equivalent  normality  Equivalent  normality 


HCl. 

C,H,0,. 

HCl. 

C,  H,  Os. 

0.00 

o.oo385 

8.007 

0.00400 

2.  IOO 

0.00283 

10.29 

o.oo556 

4.174 

6.25o 

0.00272 

o.oo3i8 

10.47 

0.00572 

SOLUBILITY  OF  CINNAMIC  ACID  IN  AQUEOUS  SOLUTIONS  OF  SODIUM  SALTS  AT  25 

(Larsson,  1926,  1927.) 


Solvent 


On.  mols.  C9H802  per  liter 


Water  alone 
Aq.  0.025  normal 
"  0.05 

"  o.io 
"  0.025 

"  0.05 


Na  acetate 

ii  ii 

ii  n 

"  fumarate 

H  n 


0.00334  l_ 

0.0127 

0.0176 

0.0242 

0.00938 

0.0126 


0.4945  gro. ) 


SOLUBILITY  OF  CINNAMIC  ACID  IN  AQUEOUS  SOLUTIONS  OF  SODIUM  SALTS 
(DoosaJ  and  Bhagwat,  1933;  Bhagwat  and  DoosaJ.  1933.) 


In  aqueous  solutions 

Sodium  acetate  at  30° 

Gms.  Per  liter 

_ _ A- - — ^ 

'  CHjCOONa  CgHgOg 

2.3574  1-763 

3.5322  2.334 

7.0643  2.907 

IO.4281  3*525 

19.9087  4*825 

36.4989  6.563 

43.7986  7*224 

72*9977  9*l62 

109.4966  11.10 

218.9932  l8.41 


Sodium  citrate  at  30° 

Gns .  per  liter 

(CH2)2C(0H)C00Na)3  CgHgO 


0.0 

0.6937 

5.3701 

3.469 

7.9274 

4-317 

15.1341 

6.322 

27.7459 

8.486 

33*  2951 

9.404 

55.4918 

11.75 

83. 2377 

12.  79 

.10.9836 

13.69 

,66.4754 

14.49 

Sodium  benzoate  at  16.3° 


Gms.  per  liter 


C6H5COONa 

C9H8°2 

0.0 

0.3914 

1.7306 

0.7827 

3.4612 

1.021 

6.9224 

1.393 

17.3061 

2.069 

34.6121 

2.997 

57.6868 

4.212 

86.5303 

5.121 

115.3737 

5.571 
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Solubility  of  Cinnamic  Acid  in  Aqueous  Solutions  op  Sodium 
Acetate,  Butyrate,  Formate,  and  Salicylate  at  2  .4  . 

(Philip  — J  Chem.  Soc.  87,  99a,  ’°5) 

Calculated  from  the  original  results,  which  are  given  in  terms  of 
molecular  quantities  per  liter. 

Gms.  CeH*CH:CH.COOH  per  Liter  in  Solutions  of: 


Gms  Na  Salt 
per  Liter. 

O 

1 

2 

3 

4 

5 
8 


CH3COONa. 
O.56 
I.50 
2  •  12 
2  •  <52 
285 

3  °5 


at  250  (Paul). 


CaHjCOONa. 

HCOONa. 

CflHs.OH.COONa. 

O.56 

O 

56 

O  -56 

I.30 

• 

O 

92 

O  -62 

1.85 

I 

12 

070 

2.25 

I 

.27 

0  73 

2  60 

I 

.40 

0.77 

2  .90 

I 

•47 

0  80 

•  •  • 

• 

•  • 

090 

contains 

0.491 

gm. 

C„HftCH  :CH.COOH 

Solubility  of  Cinnamic  Acid  in  Aqueous  Solutions  of  Anilin 
and  of  Para  Toluidin  at  250. 

(Lowenherz  —  Z.  physik.  Chem.  25,  394,  ’98.) 

Original  results  in  terms  of  molecular  quantities  per  liter. 


In  Aqueous  Anilin. 

Grams  per  Liter. 


In  Aqueous  p  Toluidin. 


Grams  per  Liter. 
» 


CeH*NH2. 

C*HSCH  :  CHCOOH. 

Q^CHaNIIa. 

CoHjCH  :  CL 

O 

0-49 

O 

0.49 

I 

I  .20 

I 

I.52 

2 

I.65 

2 

2 . 20 

3 

2  .02 

3 

2.83 

4 

2-35 

4 

3  35 

6 

2  .92 

5 

3  -8o 

Distribution  of  Cinnamic  Acid  at  25° 

(Smith  and  White,  1929.) 

Between: 

Water  and  Chloroform 


Water  and  Toluene 


Gm.  M0I3.  CgHgOg  per  liter 


/  HgO  layer 


0.00077 

0.0084 

O.OOO98 

0.00112 

0.00132 


CHCljj  layer  ' 

O.0684 
0.0788 
0.0921 
0. 1195 
O.I364 


On.  Mols.  CgH^Og  per  liter 
1  HgO  layer  C^CH^Tayer  \ 


0.00126 

0.00175 

0.00227 

0.00244 

O.OO264 


0.0506 
0.0790 
0.1050 
0.1215 
0. 1397 


Distribution  op  Cinnamic  Acid  Between  Water  and  Xylene  at  *>. 

(Smith,  1921-1922.) 

_ M|lllnuils.  C.II.0,  per  liter  of 

HjO  layer  iC,|.  C,H4,CH,,f  layer  (^T 

°-'6?  0.465  oq0 

'-OA5  4-;?5° 


0.295 


7  •  P 


CH^COoffat^'0.111  petroleum  ether  (b*  Pl-  30°-70°)  contain  0.095  gm.  C6H6CH: 
at  26° .CC  ***'  S°L  m  Carbon  tetrachl°ride  contain  2.172  gms.  CfH5CH  :CH.COOH 
100  cc.  sat.  sol.  in  95%  formic  acid  contain  3.76  gms.  C6H6CH iCH.CTOHSt'S? 

(Aschan,  1913.) 


Solubk-ity  of  Cinnamic  Acid  (Melting  point,  1330)  in  Alcohols.  (Timofeiew.  1894.) 


Gms.  Cinnamic  Acid  per  100  Gms.  Sat.  Solution  in: 


-18 

CHjOH. 

8.1 

c2h6oh. 

6.74 

c3h7oh. 

4-3 

(CH3)2CH.CH2OH. 

-12. S 

9-3 

8 

5-5 

O 

13 

11  -3 

8.2 

8.6 

+  19-5 

22.5 

18. 1 

13-4 

Solubility  of  Cinnamic  Acid  in  Organic  Solvents  at  250.  (Herzand  Rathmann.  1913) 


Gms.  QH6CH: 

Solvent.  CHCOOH  per  > 

100  cc.  Sat.  Sol.  CHC1 


Solvent. 


Gms.  C6H5CH :  Solvent. 


CCU  i^SlSoI.QHCIj  C2HC1S 


Chloroform  12.09 

Carbontetrachloride  1.75 
Trichlorethylene  6 . 04 
Tetrachlorethylene  2.55 
Tetrachlorethane  11.05 
Pentachlorethane  5 . 54 


100 

cc.+  0  cc. 

12.09 

100 

cc.-f  0  < 

80 

“  +  20  “ 

9.86 

80 

“  -j-  20 

5° 

“  +  50  “ 

6.61 

50 

“  +  5° 

33- 

3  “  +  66.6  “ 

4-5° 

33- 

3  “  +  66.6 

20 

“  +  80  “ 

3-32 

20 

“  +  80 

0 

“  +100  “ 

1  -75 

0 

“  +100 

Gms.CjHi 
CH:CH- 
COOH 
per  100  cc. 
Sat.  Sol. 
6.04 
5-91 
5-85 
5.82 

5.70 

5*54 


Solubility  of  Cinnamic  Acid  in  Several  Solvents. 
Solvent. 

Absolute  ethyl  alcohol . 

Quinoline . 

Equi  mol.  mixture  of  alcohol  and  quinoline 

Dichlor  acetylene  (cis)  (b.  pt.  6o°. 2) - 

»  »  (lrans.)(  b.pt  48°.  3).. 

Bromobutene  (b.  pt.  93°. 9) . 

»  (b.  pt.  85°. 5-85". 6) . 

Crolomc  nitrile  (b.  pt.  io7°.7-io8°.2).  . . 

»  »  (b  pt.  121°. 8-122°. 2).  . . 

Ethyl  chlor  isocrotonale . . 

Cocoanut  oil . 

Cotion  seed  oil . 

Castor  oil . 

Linseed  oil . 

Olive  -oil . 

Peatuit  '<ril  I . 

®  . . 


t°. 

Gms.  C9  Hg  Oj 
per  JOO  gms.  solvent. 

Authority. 

22. o3  (Pucher  and  Dehn, ‘ 

)) 

i.85 

)) 

)) 

i32.4<> 

)) 

0 

2 . 32 

(Lebrun.  1925.) 

0 

1.93 

)) 

4o 

4.65 

» 

40 

3.68 

» 

3o 

10.27 

» 

3o 

9.72 

» 

20 

4  38 

» 

25 

1.77 

(Verkade,  1921 

25 

1 .44 

1) 

25 

7.52 

» 

25 

1 .66 

)) 

25 

1.29 

)) 

25 

1 .62 

)) 

•>.5 

1 . 4a 

)) 

Water 

and  in  Other 

Solvbnts. 

Patel, 

1935.) 

Solvent 


Water 

CC14 

Benzene 
Toluene 
m  Xylene 
Chloro  benzene 
Nitro  benzene 


Gm.  Mol.  C9H0O2  per 
l.Ogm.  mols.  sat.  sol. 


Solvent 


0.00894  Chloroform 

1.071  Methyl  alcohol 

■,’022  Ethyl  alcohol 

2.966  n  Propyl  alcohol 

* n  Butyl  alcohol 
3.608  Acetone 

4.965 


Gm.  Mols* 

1,0  gm.  mols .  sat 


7.268 
6.337 
7.665 
8.500 
9.156 
1 1 . 9  30 


Solubility  of  Cinnamic  Acid  in  Sbvkral  Strrioisombric  Solvents. 

(Lebrun,  1930.)  * 


Solvent 

Acetylene  dichloride  (Cis) 

"  "  (Trans.) 

p  Chlor  iso  crotonate  (Cis) 
Bromo  butene  'Cis) 

"  "  (Trans) 

Crotonic  nitrile 


100  gms.  sat.  solutioi 
6.0  gms.  C0H8O2  at  ?  t°. 


given  by  Eisenlohr  and  Metzner,  1937 
mixtures  of  Cinnamic  acid  and: 


Azobenzene(9) 

Benzoic  acid ( 3 ) ( ^ ) 
Camphor (2) 

Chlor  acetic  acidli*) 
Dichlor  acetic  acid(4) 
Dimethyl  pyront'4) 
Dinitro  phenol(6) 
Dinitro  benzene(6) 


ErythritoK  7) 
Hydroquinonel 
Naphtholst  6 ) 
Naphthylaminel  5 ) 

Nitro  phenol(6) 

PhenoK  6 ) 

Phenylene  diaminel 5 ) ( 8) 
Phenyl  propionic  acid(i) 


b.  pt.  of 

Gms.  CgHgOg  per 

solvent 

t 

100  gms.  solvent 

60.2 

0 

2.  32 

48.3 

0 

1*93 

— 

20 

4.38 

94.9 

40 

4.65 

85.5 

40 

3.68 

00 

0 

r-1 

1 

30 

10.27 

8- 122. 2 

30 

9-72 

acid  in 

liquid  ammonia  contain 

1927. ) 

• 

'  Cis  and 

Trans  Cinnamic,  acid  are 

Results  are  also 

given  for 

Picric 

acid( 6) 

6) 

PyrocatechoK  6) 

PyrogalloK  6) 

Resorcinol (6) 

Toluidinel 5 ) 

Trichlor  acetic  acid(4> 
Urea( 5) 


( 1 >  Bruni  and  Gorni,  1899 1  (2)  Efremow,  1913,  1914;  (3)  Kachler,  1870; 
(4)  Kendall,  1914;  (5)  Kremann,  Weber  and  Zechner,  1925;  (6)  Kremann, 
Zechner  and  Drazil,  1924:  (7)  Puschin  and  Dezelic,  1932;  (8)  Puschin  and 
Dezelic,  1938;  (9)  Kremann  and  Zechner,  1925. 


PHENYL  METHYL  FUROXIME  CflH5 [ ( C2N20) 0]CH3 . 

Freezing-point  data  for  mixtures  of  phenyl  methyl  furoxime  and  phenyl 
methyl  dioxy  diazine  are  given  by  Milone,  1929. 


HYDROXY  CINNAMIC  ACID  p  (Coumaric  Acid)  H0C6H4CH:CHC00H. 


One  liter  sat.  solution  in 
acid  at  250. 

One  liter  sat.  solution  of 
tains  3.94  gms.  at  25°. 


water  containsi.307  gm.  p  Hydroxy  cinnamic 

alio  p-Hydroxy  cinnamic  acid  in  water  con- 
(Roth  and  Stoermer,  1913.) 


c9h8o2 
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0  Phenyl  DibromoPROPIONIC  ACID  C2H2Br2(C0H6)COOH. 

ioocc.  sat.  sol.  in  carbon  tetrachloride  contain  o.i24gm.  acid  at  26°.  (De  Jong,  1909.) 
100  cc.  sat.  sol.  in  petroleum  ether  contain  0.072  gm.  acid  at  26°.  “ 


n  PHENYL  VOLUNTAL  (Phenyl  carbaminic  acid  tri  chlor  ethyl  ester) 

CO(NHC0H6)OC2H2Cl3. 

Freezing-point  data  are  given  by  Pfeiffer  and  Seydel,  19281a)  for 
mixtures  of  n  Phenyl  voluntal  with  acetyl  amino  antipyrine,  antipyrine, 
pyramidon  and  with  sarcosine  anhydride. 


Acetyl  SALICYLIC  ACID  (Aspirin)  CHjCOO.QlL.COOH,  1.2. 

Solubility  and  Melting-Point  Curves  for  Mixtures  of  Acetyl  Salicylic 
Acid  and  Water,  Determined  by  the  Synthetic  Method. 

•  (Flaschner  and  Rankin,  1909.) 


Solubility  Curve  (Liquid  Acid+H20).  M.-pt.  Curve  (Solid  Acid +H20). 


t°. 

Gms.  CH3COO.CjH4.COOH  per  100  Gms. 

/— - - - - - * - \ 

t“. 

Gms.  CH3COOCjH4- 
COOH  per  100  Gms. 

25 

H20  Rich  Layer. 
4-8 

Acid  Rich  Layer. 

82.4 

Mixture. 

4-8 

5° 

6 

74 

90.4 

IO 

70 

10 

67 

92.4 

20 

80 

14 

60 

93-6 

60 

85 

17-5 

55 

99 

80 

87-5 

20 

5° 

109.4 

89.5  . 

89  crit.  temp.  35 

131 

IOO 

100  gms.  water  dissolve  0.25  gm.  aspirin  at  room  temperature.  (Squire  and  Caines.  1905.) 
100  cc.  90%  alcohol  dissolve  20  gm.  aspirin  at  room  temperature. 


,00  ems.  sat.  sol.  in  waterconlain  o.577  gms.  aspirin  at  l4*  (Olhrm-Maadjl.,  t»«.| 
»  9-98  "/.  soluli°n  °f  nntipyrme conta.n 


100  gms.  86.5  °/o  Glycerol  (  d  =  1 . 2326 ) 

»  98.5  »  (rfs=  i.26'45) 


dissolve  0.71  gm.  CHjCOO.C^HjCOOH  at  20“ 

n  o  88  »  »  » 

(Holm,  1921,  1922.) 


100  gms. 

n  n 


benzene  dissolve  0.325  gm-  acetyl  salicylic  acid  at 
CC14  dissolve  0.04  gro-  acetyl  salicylic  acid  at  25 


25°. 

(Warren, 

1933* 1 


Distribution  of  Acetyl  Salicylic  Acid  at  _•> 

(Smith,  1921,  1922.) 

Water  apd  Xylene. 


Water  and  Ethyl  Ether. 


Millimols.  CH.COO.Cf,  HjCOOH 
liter  of 


per 

H,  0  layer  (Ct). 
O.  205 
o.3i 

liter  of 

"7 C,  H*t,0  layer  (C,) 

0.96 

1 .5y 

c,. 

c, 

4.70 

5 . 06 

cl  . 

If,0  layer  (Ct). 

3.?8 

3 . 85 
r  1 5 

Xylene  layer  (Ct). 

0-7*9 

0.875 

2.00 

0.49 

0 . 84 

I  .32 

2.7  > 

5.i6 

8.84 

5 . 02 

6 . 1 5 
6.70 

1 4  •  62 
17.30 

5.38 

7.25 

c, 

0.219 
o .  227 
0.280 
o.368 

0.419 
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C9H804 

DISTRIBUTION  OP  ACBTYL  SALICYLIC  ACID  AT  25°  BKTWBKN: 

(Smith  and  White,  1929.) 


Water 

and  Chloroform 

Water 

and  Toluene 

Gm.  Mol.  CgH804  per  liter 

Om.  Mol. 

c9Ha°4  per  llter 

/  HgO  layer 

CHC13  layer  ^ 

/  HgO  layer 

ceH5CH3  layer 

0.0094 

0.0440 

0.00752 

0.00310 

0.0127 

O.O764 

0.00845 

0.00370 

0.0137 

O.0882 

0.00937 

0.00436 

O.OI48 

0.1023 

0.01122 

0.00581 

0.0l6l 

0. 1200 

0.01400 

0.00818 

O.OI98 

0.l8l0 

0.01580 

0.01010 

ETHYL  DI 

NITRO  BENZOATE 

3 , 5-  ( NOg )  2C6  H3C00C2H5 . 

Results  for  the  temperature-composition  phase  diagrams  of  the  systems 
Ethyl- 3,5-dinitro  benzoate  and  butyl,  3,5-dinitro  benzoate  and  ethyl 
3,5-dinitro  benzoate  and  methyl  3,5-dinitro  benzoate  are  given  by 
Caldwell  and  MacLean,  1933. 

SKATOLE  CeH9N. 

Freezing-point  data  are  given  for  mixtures  of: 

Skatole  +  Sarcosine  anhydride  (Pfeiffer  and  Angern,  1925.) 

+  Tetra  methyl  diamino  benzo  phenone  (Pfeiffer,  Goebel  and 
"  +  Michler's  ketone  (Pfeiffer,  1924.)  Angern,  1925.) 

METHYL  INDOLE  a  &  P  CH3NC0H6. 

Freezing-point  data  for  mixtures  of  a  and  P  Methyl  indole  with 
Sarcosine  anhydride  are  given  by  Pfeiffer,  Angern  and  Wang,  1927  and 
by  Miers  and  Isaac,  1930. 


Phenyl  Brom  OxyPROPIONIC  ACIDS  (Optically  Active  Isomers). 

Solubility  of  Each  Separately  in  Chloroform  at  20°. 

(  Berner  and  Hiibcr,  1921. ) 

Compound. 

r  (3  Phenyl  (3  Brom  a  Oxy  Propionic  Acid 

d  »  i)  w 

l  »  »  „ 

r  (J  »  [3  »  „ 

d  »  »  „ 

^  V  »  )) 

a  Modification  of  [3  Phenyl  a  Brom  a  Oxy  Acid 
P  »  »  »  n 

d  [3  Phenvl  a  Brom  a  Oxy  Propionic  Acid 

r  »  >) 

l  »  „ 


» 

» 


M.  pt. 

Cm*,  cmptl. 
per  100  gins.  CHClj. 

i65°. . . . 

0. 3o 

i43 . 

1 . 00 

i43 . 

1 .00 

157..... 

o.->o 

1 38 . 

2 . 60 

1 38 . 

2.60 

125 . 

0. 3o 

126.5. . . 

0.66 

i>9 . 

0. 37 

69 . 

0.5 1 

97 . 

1  .77 

r  ~  'acemic  ;  d  =  dextro ;  l  =  laevo. 

Th«  author,  also  give  the  melting  point  curve,  of  various  mixtures  of  the  isomers. 


CgHgOa 
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HiPPinao  acid  c,h5go.nhch,cooh. 


One  liter  water  dissolves 


)» 

o.o45n  IN  a  fumarate 

» 

1) 

o.o5n  * 

V 

o.oi5nNa  tartrate 

» 

0 ,  o5  n  ft 

3.754  gros.  G*H*OjN  at  25,(Larsson,i*a«.) 


7.616  »  » 

io.38  »  » 

7.418  »  » 

Q.7I4  ft  » 


Solubility  of  Hippurtc  Acid  in  Aqueous  Salt  Solutiols  at  25  • 

(Laresoo,  1927.) 


Aq.  solvent 


ceHe°3N  llter 

^  0«n.  Hols.  Gins.  '' 


Aq.  Solvent 


CgHgOgN  per  liter 
'  On.  Mol3 .  Gm&.\ 


Kater  0.02095  3*752 

b.05  normal  Na  acetate  0.0631  11.30 

0.10  "  "  "  0.0969  17-35 


0.05 

normal  Na  formateo.0429 

7.68 

0.10 

"  "  "  0.0560 

10.03 

0.05 

"  Nachlor 

acetate  0.0301 

5*39 

0.10 

»  "  "  0.0351 

6.29 

Normality 
of  Aq. 
HCOOH. 

O 

1- 25 

2- 5 


Solubility  of  Hippuric  Acid  at  250  in  Aqueous  Solutions  of: 

Formic  Acid.  (Kendall,  i9n.)  Sodium  Hippurate.  (Sidgwick,  1910.) 

Normality  Gms.  Hippuric 
of  Aq.  Acid  per 
HCOOH.  Liter. 

c  4.08 

IO  4-77 


Gms.  Hippuric 
Acid  per 
Liter. 


Normality  of 
Aq.  Sodium 
Hippurate. 


3-67 

3.6I 

3-72 


O 

I 


Gms.  Hippuric 
Acid  per 
Liter. 

6.99(?) 

I3-97(?) 


SOLOBILITY  OF  HlPPO.IC  ACIB  IP  AQ.  POTASSim  HlPPB.AH  S0I.0TI0.8AT  20 

fHolt3ema,  1896a.) 


Density  Gram  Mols.  per  Liter  Sol^ 
of  Solutions.  C«HwN08.  KC«H*NO». 
I .002  O .0182  O 

1.003  0.0163  O.OII 

I.O08  0.0183  O.O7I 

1.022  0.0234  0.254 

i . 114  o  064  i  -36 

I.l82  O.I3I  2.21 

1. 192  0.147  2-32 

1. 195  0.153  2‘4° 

1. 201  0.133  2.50 

1.239  0.084  3-01 

1 . 282  0.068  3 -57 

1.282  0.065  3-5* 

1.276  0031  3-56 

1.277  0011  355 

1.277  000  3-5^ 


Grams  per  Liter  Solution. 

C*H*NO».  KC»H*NO». 

3.276  OO 

2.919  239 

3.278  15 -43 

4.191  55  18 

11.47  2954 


Solid 

Phase. 

C»H»NOi 


M 


23.46 

26.32 

27.40 

23.82 

15.04 

I2.l8 
II  60 

5-55 
1. 917 
•  •  • 


480.1 

504  •  1  )  c^gg,(Jjcc,H4No,aiO 

543.1  C*H9N03.KC9H.N0,iI»0 

654  o 

775  |  jwfKST40 

773  4 
771  -3 
773  4 
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Solubility  op  Hippuric  Acid  in  Sevbral  Solvbnts. 


Solvent 

t#. 

Gms. 

C*HjCO.NHCH,COOH 
per  100  Gms.  Solvent. 

Authority. 

Water 

20-25 

O.42 

(Dehn,  1917) 

Methyl  Alcohol 

22 

9.80 

(Timofeiew,  1894^ 

Ethyl  Alcohol 

22 

5.20 

M 

Propyl  Alcohol 

23 

2.80 

U 

50%  Aqueous  Pyridine 

20-25 

88 

(Dehn,  1917.) 

IOO  gms.  absolute  alcohol  dissolve  4-6  gms.  C9H903N  at2O°-250(Pacher  and  Dehn,  mi. 
»  quinoline  »  20.41  »  » 

»  equi  mol.  mixture  of  alcohol  and  quinoline  dissolve  23 . 10  gms.  C9H90sN 
at  2o°'250' 


Distribution  of  Hippuric  Acid  at  25°  Between  :  (Smith,  1921, 1922.: 


Water  and  Ether. 

MlllimoU.  C,II#OjN  per  liter  of 


11,0 

|C,IIs),0 

c*. 

layer  (C,). 

layer  (C,|. 

c, 

o.855 

0.355 

o.4i5 

1.42 

o.56 

0.394 

2.58 

0.98 

0. 38o 

4 . 66 

1 .70 

o.364 

8 . 04 

2.80 

0.348 

Acetone  and  Glycerol. 

Mllllmots.  C,n,OaN  per  liter  ot 


Acetone 

Glycerol 

A 

layer  A. 

layer  G. 

g‘ 

2.75 

2.40 

1 . 1 5 

4.80 

4.10 

1. 17 

9- 70 

8.20 

1.18 

22.80 

19-85 

1 .  i5 

3.5-  DI  IODO  dl  TYROSINE  (dl-Iodo  gorgoic  Acid)  H0C6H2I2CH2CH(NH2) .COOH. 
Solubility  of  3,5  Di  Iodo  dl  Tyrosinb  in  Water. 

(Dalton  and  Schmidt,  1933.) 


The  following  values  were  derived  from  a  solubility  equation  calculated 
betweenTlnd  u7»“  de,emi”ati°ns  at  ’  different  temperatures 


t° 

°ns.  ajHaOwIpN  per 
1000  gms.  HgO 

t° 

Gins.  c9H903i2N  per 
1000  gms.  HgO 

t° 

Gms.  CsHfl0»IpN 
1000  gms .  Hg0 

0 

5 

10 

15 

20 

25 

0.204 

0.255 

O.318 

O.396 

0.494 

0.6l7 

30 

35 

40 

45 

50 

55 

O.769 

O.959 

1.197 

1.493 

I.862 

2.32 

60 

65 

70 

75 

100 

2.90 

3.61 
4.51 

5.62 
17.00 

ETHYL 

NITRO  BENZOATE 

p  c6h4i 

IN02)C00C2H5. 

Freezing-point  data  for  mixtures  of  ethvl  n  nitm  k 

0iResultsZfate  eiVe”  by  Cald"e11  and  Hac  Lean  1933Z°ate  ““  methyl  P 

ethyl  "itr°  b™a  a"d  nitro  mannitol  are 


TRI  NITRO  MESITYLENE  C6  ( N03)  3(CH3>  3 . 


Freezing-point  data 
tri  nitro  mesitylene 


are  given  by  Hammic  and  Hellican 
with  hexa  methyl  benzene  and  with 


1938  for  mixtures  of 
naphthalene. 
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(J  FhenylPROPIONIC  ACID  (Hydrocinnamic  Acid)  CH2(C6H6).CH2COOH. 

Solubility  of  (3  Phenyl  Propionic  Acid  in  Water  and  in  Benzene. 

(Sidgwick  and  Ewbank,  1921a.) 

The  determinations  were  made  by  the  synthetic  method  and  very  careful  attention 
was  paid  to  all  details  necessary  to  insure  accuracy. 


Results  for  Water. 


Resuls  for  Benzene. 


t“. 

Gms.  CH3CH(C,H5) 
C00H  per  100  gms. 
sat.  sol. 

Solid 

Phase. 

Gms.  CH3CII(C6m) 
COOH  per  100  gms 
sat.  sol. 

Solid 

Phase. 

38.5 . 

94-92 

Solid 

48.6. 

IOO 

ChsCIIIC6Hs)C00I1 

34  •  O  lr.  pi. 

Solid  -t-  liquid  layers- 

9.8  .  . 

..  78.87 

)> 

101 .5. . . . 

8o.3 

Liauid  layers 

r*.8. 

6o.43 

» 

143.5 _ 

60.16 

)) 

—3.1. 

. . .  4°- 20 

» 

l5o.O  erlt. 

3g .  3 1 

)) 

—  1.8. 

3i.a6 

Cc»« 

149-2 - 

.  1  g .  3 1 

)) 

-HI.). 

19.65 

)X 

II9.9..  .  . 

5.0 

)) 

5.5 

. . .  0.0 

)) 

P  PhenylPROPIONIC  ACID 

Solupility  in  Water  and  in  Aq.  Normal  Sodium  (3  Phenylpropionate. 

(Sidgwick,  1910.) 


Solvent. 


Gms.  CH2(C,H6)CH2COOH  per  Liter  Solution  at: 

-  -A - - -  N 


Water 

1  n  aq.  CH2(C#H5)CH2.COONa 


II.  25  • 

4.80  7-5 

765  172.5  (liquid  layers  formed) 

Solubility  of  (3  Phenylpropionic  Acid  in  Water  and  in  Alcohols. 

(Timofeiew,  1894.) 

Gms.  CH2(C,Ht)- 

.0  CHjCOOH  per  Alcohol 

1  '  100  Gms.  Sat. 

Solution. 


Alcohol. 

Water 

Methyl  Alcohol 

<<  << 

a  << 

n  << 


Ethyl 


U 

u 


19 

-18.5 

— 16 

o 

+  19.6 

20 

-18.5 

- 16 


0.7 
55  8 
57 -6 
66.9 

82.8 

83.8 
46 
48 


Ethyl  Alcohol 

u  « 

Propyl  Alcohol 


+  19.6 
20  • 

-18.5 

—  16 
+  19.6 
20 

Isobutyl  Alcohol  19.6 


a 

a 

u 


u 

a 

u 


Gms.  CH2(CeHs) 
CH2COOH  per 
100  Gms.  Sat. 
Solution. 

77.2 

78.8 

35 

39 

73-4 

73-9 

67-3 


Solubility  of  0  Phenylpropionic  Acid  in  Several  Solvents. 

”  CH,(C,HpCH,COOH 

per  Liter.  Solvent. 

Solvent. 


per  Liter. 

_A~ 


Mols.  Gms. 
4.725  7092 

5.430  815.I 
5.019  753-4 


r  cTaaa  81 7  2  Tetrachloro  Ethylene 

Chloroform  5-444  'T'otfarVilnm  Ethane 

S:S  £:S 

Hydro  CINNAMIC  ACID  :  (Smith,  mw«- 

Distribution  of  Hvdboc.nnam.c  Acid  Xylene. 


Water  and  Chloroform. 

Milfliuols.  C,H,0.  per  liter  of 

mO  layer  iC,).  OH  Cl,  layer  (C,). 

o' 65o 
0.835 
1.190 

1  *77° 


0.089 
o.  u>58 
o.i34 
o  177 


c, 

7.3o 

7-9° 

8.87 

10.00 


Water  and  Xylene. 

Mi lllmols.  C,H„t>,  perjlte^of - 

mo  layer  (CJ.  C^H*(CH,)S  layer  <C2). 

0.975 
1.775 
3.40 
5.00 


0.370 

0.575 

o.85 

1. 15 


C. 

c. 

%.  60 
3.oy 
4  .o° 
4.35 


Freezing-point  data  are  given  for  fixtures  of  hydro  cinnamic  acid 
(P  phenyl  propionic  acid)  + 

Dimethyl  p.vrone  (Kendall,  1914. 

Cinnamic  acid  (Bruni  and  Corn  ,1899. 

Phenyl  acetic  acid  (Salkowski,  1885.) 


635 


C  9  H | 0^2 


ETHYL  BENZOATE  C6  H5COO(  C,  H3)- 


Freezing-Points 


of  Mixtures  of  Ethyl  Benzoate  and 
(Kournakov,  Perelinnutei*  and  Kanov,  1916.) 


Tin  Tetrachloride. 


%' 

Mol.  »/o  SiiCI,. 

t*. 

Mol.  °/a  SnCI 

16. . . 

5.o 

45.0... 

.  3o.o 

27  •  5 . 

10. 0 

45.1... 

.  3i  5 

33.8 . 

. .  i5 .0 

45.3.. . 

.  33.o 

39 . 5 . 

. .  20.0 

45.5*. 

.  33.3 

43.3. 

•25.0 

45.3... 

.  34.0 

44-0. 

. .  27.5 

44.8... 

.  38.o 

t". 

Mol.  '•/„  Sn Cl. 

t"- 

Mol.  »/(,  St»< 

44.o. . 

..  4°.° 

46.4. 

. . .  55.0 

4  •*  •  0 . . 

4  ?.‘> 

44.5. 

. <■ .  60.0 

{4.8.. 

..  45.0 

36.7. 

. . .  70.0 

if.  {.. 

..  48.0 

2.6 . 5 . 

47*5** 

. .  5o .  0 

6.0. 

90.0 

47.3-* 

—33.0. 

...  1 00 . 0 

*  M.  pt.  of  the  Compound  SnCl1.2C6HiCOOC«Hs. 


M.  pt.  of  the  Compound  SnCl,.C„H-COOC<Hi 


H5C00(C2H5)  at  20°. 

eate  solution  (=  10.8  gm.  Na  oleate  per 
100  gms.  solution)  dissolve  5.4  gms.  C6H5C00C2H&  at  20°.  (Smith,  1932.) 


100  gms.  H20  dissolve  0.08  gm.  C 
Aq.  0.4  normal  sodium  o 


Freezing-point  data  for  mixtures  of  Ethyl  benzoate  and  Tri  chlor  acetic 
cid  are  given  by  Kendall  and  Booge,  1916. 

METHYL  TOLUATE  p  CH3C6H4C00CH3 . 

Freezing-point  data  for  mixtures  of  methyl  p  toluate  and  tri  chlor 
acetic  acid  are  given  by  Kendall  and  Booge,  1916. 


TOLU  ID  I NE  TRI  CHLOR  ACETATE  o  and  p  CeH4CH3NH2.CCl3C00H .  H20. 
Solubility  of  o  and  op  p  Toluidinb  Trichlor  Acetate  in  Water. 

(Florence,  1927.) 


Compound 


t° 

Gms.  CgH^HgNHg.CClgCOOH 

per  100  gms.  sat. 

sol. 

15 

7.2 

0  c 

54 

43.3 

15 

2.7 

P 

57 

38.4 

oox  XU 

Phase 


METHYL  MANDELATES  C6H5CH(0H)C00CH3 . 

Freezing-point  data  of  mixtures  of  the  optical  isomeric  methyl 
mandelates  are  given  by  Ross,  1936. 

TROPIC  ACID  («  Phenylhydracrylic  Acid)  i  and  l,  C6H5.CH(CH2OH)COOH. 

100  gms.  sat.  solution  in  H20  contain  1.975  gms.  of  the  t  acid  at  20°  )  1  K 

100  gms.  sat.  solution  in  H,0  contain  4o8  fms.  of  the  l  acid  a{  20°.  }  “'“j 
METHYL  ANISATE  CH30CeH4C00CH3. 

Freezing-point  data  for  mixtures  of  methyl  anisate  and  tri  chlor'acetic 
acid  are  given  by  Kendall  and  Booge,  1916.  acetic 


PROPIONANILIDE 


C6H5.NH(C3H50) 


Solubility  of  Propionanilide  in  Aqueous  Acetic  Acid  Solutions. 

(Bradfleld  and  Williams,  1929.) 

The  determinations  were  made  by  gradually  heating  mixtures  of  known 
weights  of  solute  and  solvent  and  noting  the  temperature  at  which  the 
last  trace  of  solid  disappeared.  The  results  were  plotted  and  the 
values  for  selected  temperatures  obtained  from  the  curve. 

Gms.  CH-COOH  per  100  gms.  sat.  Gms.  C-lLNHfC-Hc-O)  per  100  gms .  sat.  solution  at: 


solution  at  each 

temperature 

'  20° 

25° 

3d5 

35°  ' 

0.0 

0. 18 

— 

— 

— 

26.9 

0.87* 

1.05 

1.26 

1.52 

52.4 

4.  15 

5.10 

6.36 

8.05 

76.8 

l8.0 

21.S 

28.6 

37.4 

85.O 

26.6 

32.5 

40.9 

51.7 

91-3 

33-5 

41.0 

50.0 

61.4 

99.0 

35.5 

40.8 

48.7 

6l.6 

F.  Pt.  data 

for  mixtures  of  prop 

ionanilide 

and  acetanilide  are 

by  Gilbert  and  Clarke, 

1927  and  by 

Skau  and 

Rowe,  1935 • ’ 

N-METHYL  ACETANILIDE  CH300NlCH3>C6H6. 

Solubility  of  N-Methyl  Acetanilide  in  Aqueous  Acetic  Acid  Solutions. 

(Bradfleld  and  Williams,  1929.)  .. 

Gms.  CHgCONtCHgjCe^  per  100  gms.  sat,  solution  at: 


Gms.  CHjjCOOH  per  100  gms. 
sat.  sol.  at  each  temp. 


(=  h2o> 


/  20°" 

2  •  25 
45*0 
119 
153 
156 
158 
158 


0.0 
26.9 
52.4 
76.8 

85 

91*3 

99-0  . 

Freezing-point  data  are  given  for  mixtures  of. 

-Methyl  ^  U^elli. 


25° 

2.56 

59 

136 

168 

172 

172 

170 


30° 

2.93 

78 

156 

l86 

189 

188 

l86 


35° 

3-34 

104 

181 

206 

207 
204 
204 


p  acetotoluide  ciisCO. nhc6h*ch3 

_ MtvTTTI 


ACETUlULUl^  -  v  ^ 

SOLUBILITY  O,  P  ACTOTOLOIDB  IB  O^COBOL  *»B 

(Holleman  and  Antusch,  1BVH.J 


Vol.  % 
Alcohol. 

IOO 

95 

90 

85 

80 

75 

70 

65 

60 

55 


Gms.  per 
100  Gms. 

Sp.  Gr. 
of 

Vol.  % 
Alcohol: 

Solvent. 

Solutions. 

IO  •  l8 

0.8074 

5° 

10-79 

08276 

45 

10.62 

O  •  8440 

40 

9 .62 

O.8576 

35 

8-43 

O.8685 

25 

7  -04 

O.8803 

20 

5  81 

O • 8904 

4-39 

O  9021 

5 

n 

3-59 

0.9H5 

U 

2  69 

O.9207 

Gms.  per 
100  Gms. 
Solvent. 

I  ^2 

I  .41 
096 
0-66 
O.3I 
O.23 
O  •  16 
0.13 
0-12 


Water  at  25 


Sp.  Or. 
of 

Solutions. 

0,9306 
O.9380 
o ■ 9460 

0-9544 
o • 9668 

0.9725 

0.9780 

0.9903 

0-9979 


See  remarks  under  a  acetnaphthalide,  p.  705 
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Solubil.ty  of  pAcETOTOLuiDEm^ Aqueous  Som.o,  of  Ethylalcohol 

The  synthetic  method  of  Alexejeff  was  used.  Weighed  amounts  of  the  solvent 
In  idTwere  sealed  in  small  tubes  and  the  temperature  of  complete 

solutfon  determined.  The  individual  determinations  were  plotted  and  the  following 
results  read  from  the  curves. 

Wl.  per  rent  Ci'HjOIl 
In  solvent. 

IOO 

89.6 

70.6 
5o .  2 
3o.  J 
10.0 

0.0  (Hi  O) 

Solubility 


Wl.  per  cent  0,11,  OH 
In  solvent. 

89.8 
70.5 

48.9 
3o.3 
10.0 

0.0  (CSt) 

Solubility 


Wl.  per  cent  0.  II,  OH 
In  Mtlidil. 

80.4 

60.2 

40.0 

20.0 

o.o(CCU) 


:to#. 

SO*. 

70". 

90". 

IIU°. 

130*. 

138* 

10.8 

20 . 0 

35.0* 

54.0 

72.0 

88.5 

94.0 

11.6 

22.0 

37.5 

57.0 

75.0 

90.0 

.... 

7.5 

17.0 

35.o 

57.5 

80.0 

93.0 

.... 

3.2 

8.3 

21.5 

5o.o 

81 .0 

94-° 

>.  .  .  . 

2.0 

5.o 

22.0 

5t  .0 

55.5 

.... 

2.0 

5.0 

i3.o 

.... 

•  •  •  • 

•  .  .  • 

•  .  • 

.... 

.... 

.... 

97 

OF  p  Acetotoluide  in 

Mixtures  of  Ethylalcohol 

AND 

Carbon 

Disulfide.  (Pleugor,  1025. 

) 

Gins.  CH, CO.NHC,  II.  Oil, 

dissolved  per 

100  gms. 

sal  so.ation 

at 

:M>\ 

SO*. 

:u\ 

II  o“. 

130*. 

UO*. 

11. 8 

21.5 

36.5 

54.7 

72.3 

88.3 

.... 

14.0 

23.5 

37.5 

55.5 

72.0 

87  4 

.  •  •  • 

i4.5 

24  .-5 

37.5 

54  •<> 

70 . 5 

86.7 

.  *  .  • 

12.5 

21.5 

34.5 

5 1 .5 

68 . 0 

85.5 

94.0 

5 .0 

II.) 

23.5 

4i.5 

6i.5 

82.0 

92 . 5 

.... 

•  •  •  • 

17.5 

47.0 

75.5 

90.0 

of  p 

Acetotoluide  in 

Mixtures  of  Ethylalcohol 

and  Carbon  Tetrachloride. 

Gms.  CHjCO 

Ml  C.  11,  CII, 

dissolved  per 

ino  gms. 

sal.  solnllon 

at 

IiO\ 

30*. 

7ll“. 

00*. 

1  i«r: 

130". 

1*0*. 

10.6 

14.7 

34  -o 

52 . 0 

71 .0 

87.5 

94.5 

io.3 

19.0 

32.0 

49.5 

67.5 

85.5 

93 . 5 

9-5 

17.5 

29.0 

45.o 

63.o 

82.5 

92.5 

6.8 

i3.5 

23.5 

38.o 

57 .0 

78  5 

91  .0 

..... 

.... 

•  •  •  • 

.... 

33.5 

C9. 5 

87.5 

Solubility  of  p  Acbto  Toluididb  in  Mixtukbs  of  Solvents  at  25°. 

(Itohleu,  1936.) 

Results  for  mixtures  of: 


cci< 

+  C,H, 

CS2 

+  CH30H 

CHCI3  + 

(C2H5)20 

CeH5NH2 

+  CeH12 

wt.  % 

Ons.  CgHjjON 

wt.  * 

Gms.  C^HjjON 

Wt.  % 

Oms.  C^HjjON 

wt:  % 

Oms.  C0H11ON 

ceHe  ln 

per  100  gms. 

CHgOH  ln 

per  100  gms. 

ln 

per  100  gms. 

CflHcNH 

per  100  gms. 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

Solvent 

ln  Solvent  Solvent 

0.0 

0.54 

0.0 

0.11 

0.0 

5.07 

0.0 

0. 13 

25. 1 

0. 38 

23.8 

17.3 

25.6 

2.34 

28.4 

1.9 

47.7 

O.30 

52.9 

26.9 

51.6 

1.50 

45-4 

5.0 

74.6 

0.15 

75-1 

26.5 

75.2 

1 . 16 

72.6 

11.9 

100 

0.  10 

100.0 

14.4 

100 

1.06 

100.0 

11.0 

C»H,,0,  638 

o  ACETOTOLUIDE  (o  Methyl  acetanilide)  CH,CONHC,,H,CH, . 

o  0  4  3 

Solubility  op  o  Acetotoluidk  in  Various  Solvints. 

(Hall,  Collett  and  LatMll,  1933.) 

The  determinations  were-  made  by  the  synthetic  method.  The  results 
are  expressed  in  mol.  percentage.  They  were  plotted  on  a  large  scale 
and  from  the  curves  the  following  values  for  5  degree  intervals  were 
obtained. 


On.  Mols.  CH~CONHC»H.CH~  per  100  gm.  mols.  sat.  solution  in: 


t° 

'  Methyl 

Ethyl 

n  Propyl 

n  Butyl 

Iso  propyl 

Iso  Butyl  \ 

_  0 

Alcohol 

Alcohol 

Alcohol 

Alcohol 

Alcohol 

Alcohol 

t 

CH3OH 

CgRjOH 

c4h0oh 

CH3CH0HCH3 

(ch3)2chch2oh 

25 

1S»6 

9.5 

— 

10.0 

— 

8.2 

30 

17.7 

11.6 

12.0 

12.0 

9.3 

10.2 

35 

19*8 

14.0 

14.4 

14.4 

11.6 

12.7 

40 

22.2 

16.4 

17.0 

17.0 

14-0 

15*0 

45 

24.7 

19.3 

20.0 

20.0 

16.8 

17.8 

50 

27.9 

22.7 

23*5 

23*3 

20.1 

21.2 

55 

31*4 

26.8 

27.6 

27.2 

23.9 

25.2 

60 

35  •  4 

3i.5 

32.3 

31.5 

28.5 

29.7 

65 

39-7 

36.3 

37.0 

36.O 

33-5 

34*4 

39-8 

70 

44.6 

41.5 

42.3 

41.2 

39.2 

75 

50.2 

47.4 

47.9 

47.4 

45-5 

46.O 

80 

56.0 

53-9 

54.3 

54.0 

52.0 

52.3 

85 

61.9 

60.5 

6l.O 

60.7 

58.6 

56.9 

90 

68.2 

67.0 

67.2 

67.O 

65.8 

65.9 

73*6 

81.8 

95 

74-7 

74*  1 

74-  1 

74.7 

73.5 

100 

82. 1 

8l.8 

81.6 

82.  1 

81.7 

105 

90.  6 

90.5 

90.0 

90.6 

90.3 

90.4 

110.3 

100 

100 

100 

100 

100 

100 

Om.  Mols.  CH 

3C0NHC6H4CH3  per 

100  gro.  mols . 

- 

sat.  solution  In: 

t°  r 

Benzene 

c6h6 

Carbon  Tetrachloride 

cci4 

Chlorororn 

chci3 

Acetone 

(ch3)2c° 

(C^JgQ 

25 

30 

— 

35 

0.8 

40 

2.2 

45 

4.  3 

50 

7.5 

55 

12. 6 

60 

19*2 

65 

26 . 8 

70 

34.0 

75 

41*5 

80 

49.4 

85 

56.9 

90 

65-0 

95 

73-3 

100 

81.8 

105 

90.3 

110.3 

100 

0.6 

0.7 

0.8 

1.5 

3-7 

9.5 
13*4 
28.O 
37-3 
46.O 
54.5 
63.2 
72.0 
8l.O 

89.8 

100 


22.  1 
24.2 

26.5 
29-  1 
32.  1 
35*2 

38.5 

42.0 

45-5 

49.5 

53-7 

58.5 
63-5 
69-4 

75-7 
82.  0 
90.9 
100 


8.7 

10.8 
13*2 
15.5 

18.4 
31-9 
25-7 
30.2 
35.1 

40.5 

46. 6 
53-0 
59*7 

66.4 

73*8 

81.8 

90.5 
100 


0.9 

1-3 

1.5 

1.8 
2.0 
2.4 
3*  l 
4-5 

6.9 

11.7 
22.O 
36.0 
47-7 

59.7 
69*8 

79-9 

89-6 

100 


639 


CgH , , 0, 


NITROSO  MESITYLENE  NOC^HglCHg)  3- 

Freezing-point  data  are  given  by  Hammick,  Edwards,  Illingworth  and 
Suell,  1933,  for  mixtures  of  nitroso  mesitylene  with  4-nitroso  m  xylene, 
tri  bromo  nitroso  benzene,  o  nitro  nitroso  benzene,  o  nitroso  toluene, 
nitroso  anisole  and  with  nitroso  benzene. 

DI  METHYL  AMINO  BENZOIC  ACID  p  (CH3)  2NH2CeH2C00H . 

Freezing-point  data  for  mixtures  of  dimethyl  amino  benzoic  acid  and 
sarcosine  anhydride  are  given  by  Pfeiffer,  Angern  and  Wang,  1927. 

PHENYL  URETHAN  (Carbanilic  acid  ethyl  ester)  CeH5NHC00C2H5. 

Freezing-point  data  for  mixtures  of  phenyl  urethan  with  pyramidon  and 
with  sarcosine  anhydride  are  given  by  Pfeiffer  and  Seydel,  1928(a). 


MethACETIN  ( p  Acetanisidine,  or  p  oxymethylacetanilide)  CeHi.OCHs. 
NHCHjCO. 

100  gms.  H20  dissolve  0.19  gms.  of  the  compound  at  150  and  8.3  gms.  at  loo°. 

(German  Pharmacopoeia.) 


P  PHENYL  dl  ALANINE  C6H5CH2CH( NH2 ) C00H . 

Solubility  of  f)  Phenyl  dl -Alani nb  in  Water. 

(Dalton  and  Schmidt,  1933.) 

The  following  values  were  derived  from  a  solubility  equation  calculated 

irom  a  senes  of  29  very  careful  determinations  at  10  different  temperature 
between  o°  and  750. 


0ms-  C9H11°2N  f*1" 


1000  gms.  HgO 

0 

9-97 

( 10.09 ) 

5 

10.6l 

10 

11-33 

15 

12.15 

20 

13-07 

25 

14.11 

(14.18) 

0ms.  CsHn02N  per 
1000  gms.  Hg0 


30 

15.29  l 

35 

16.63 

40 

18.15 

45 

19.88 

50 

21.87  (22.01) 

55 

24.13 

°n>s-  CgHjjOgN  Per 
10C0  gms.  H.,0 


60 

26.71 

65 

29.70 

70 

33.12 

75 

37.08 

(36.96) 

100 

68.86 

I65.3) 

perh:oor^y  loiT'i  ToZt.  co"uinin8 13-83  gms- di  phenyi  alani"e 

Dar/fnUl!h  in  Parentheses  by  Dunn,  Ross  and  Read  1Qr, 

^  2°° 

Utyric  acid  dissolve  0.056  gm  P<  phenyl  alanine  at  18 

(v.  Przylecki  and  Kasprzyk-Czaykowska ,  1938.) 


P  PHENYL  l\ ALANINE  C6H5CH2CH (  NH2 1C00H . 

Solubility  of  P  Phenyl  ]  Alanine  in  Water. 

(Dalton  and  Schmidt,  1935.) 

The  following  values  were  derived  from  a  solubility  equation  calculated 


rom  a 

series  of  26  very 

careful 

determinations 

at  9 

di  f  fe 

rent  temperatures 

e tween  0  and  65°. 

r0 

Oms.  C9Hn02N  per 

.0 

Oms.  CgH^OgN  per 

Oms.  c9Hn02N  per 

t 

1000  gms.  HgO 

L 

1000  gms.  HgO 

w 

1000  ©ns.  HgO 

0 

19.83 

30 

32.13 

60 

52.04 

5 

21 . 50 

35 

34.82 

65 

56.4O 

10 

23.29 

40 

37.73 

70 

6l.ll 

15 

25.24 

45 

40.89 

75 

66.24 

20 

27-35 

50 

44.31 

100 

99.00 

25 

29.65 

55 

48.02 

The 

density  of  the  sat 

.  soluti1 

on  at  250  is  1. 

0035- 

l  TYROSINE  H0C6H4CH2CH(NH2)C00H. 

Solubility  of  l  Tyrosine  in  Watbr. 

(Dalton  and  Schmidt,  1933.) 


The  following  values  were  derived  from  a  solubility  equation  calculated 
f rom  a  series  of  32  very  careful  determinations  at  9  different  temperatures 

between  o°  find  6o°. 


Ons.  C9Hu03N  per 
1000  gms.  HgO 


Oms.  CgHn03N  per 
1000  gms.  HgO 


Oms.  CgHjjOjN  per 
1000  gms.  HgO 


0 

0. 196 

(0.225) 

30 

0.537 

60 

5 

0.232 

35 

0.635 

65 

10 

0.274 

40 

0.752 

70 

1 5 

0.324 

45 

0.889 

75 

20 

0.384 

50 

1.052 

1 1 . 100  ) 

100 

25 

0.453 

lo .479) 

55 

1.245 

The 

results  in 

parentheses  are 

by  Dunn, 

Ross, and 

Reed 

1.473 

1.742 

2.001 

2.438  (2.378) 
5.650  (4.92) 


1933. 


nitrogen  determination. 


Solvent. 

t“. 

Water.  . . . 

20.5 

)) 

21.0 

Aq. 

0.  ion 

Li  N0S. 

20.5 

» 

0 . 2 5  n 

» 

20. 5 

» 

0 .  o5  n 

NaCI. . 

20.5 

» 

0.10  n 

»  .  • 

20 . 5 

» 

0.23  n 

»  •  • 

20.5 

Mols.  C9H,,N0, 
per.  liter. 

0.00^48 

0.00230 

O.OO086 

O.OO0O7I 

0.00245 
O . 002^9 
O. 0021 4 


Gms.  C„H„NO, 
per  liter. 

0 . 4  46 

0.452 

0.155 

0.0129 

0.444 

0.433 

0.388 


Authority. 

(von  Euler  and  Rudberg,  1924-1925.) 
(von  Euler  and  Angern,  1924.) 

(von  Euler  and  Rudberg,  1924-1925.) 

)) 

» 


641 


c9h, ,o3 


Simultaneous  Solubility  of  l  Tyrosin  and  dl  Leucine  in  Water  and  in  Aqueous 
o.oi  Normal  Hydrochloric  Acid  at  21°.  (von  Euler  and  nudberR,  1921.) 

Saturation  was  obtained  by  constant  agitation  of  a  large  excess  of  the  amino 
acids  with  the  solvents  in  a  thermostat.  The  saturated  solutions  were  analyzed 
by  a  determination  of  total  nitrogen  and  a  colorimetric  estimation  of  the  tyrosin, 
by  means  of  the  xanthoprotein  reaction  in  alkaline  solution. 


Gms.  per  liter  of  sat.  sol. 

Solvent.  /  Tyrosine,  dl  Leucine.  Solid  Phase. 

Water .  o.338  9.87  ?  Tyrosine  -+-  dl  Leucine 


Aq.  0.01  «  HCI  (/)»=  1 -74)- •  0.782  J2.544  » 

The  sat.  solution  in  0.0 in  HC1  had  pn—  2.93. 


Solubility  of  Tyrosine  in  Aqueous  Solutions  of  Different  Hydrogen 
Ion  Concentration  at  25°.  (Sano,  1926.) 

The  desired  pn  concentration  was  secured  with  such  acids  and  bases  as  form 
easily  soluble  salts  with  tyrosine.  The  solid  phase  in  all  cases  was  the  amino 
acid.  A  large  excess  of  tyrosine  was  shaken  in  a  thermostat  with  the  solvent  and 


the  saturated  solution  was  analyzed  by 
electrode,  and  the  nitrogen  by  the  micro 
according  to  Bang. 


Gms.  N 

Pn  of 

per  liter 

Solvent. 

hal.  sol. 

sat.  sol. 

0.1  n 

II  Cl  -+-  0.9/1  K  Cl 

1.07 

0.4l400 

0.1  u 

» 

1.17 

0.34070 

0.0 2  n 

» 

1 .74 

O. I246o 

0.01  n 

» 

2.25 

O . 07008 

1.0/1 

ClI,  COOI1 

2.39 

o.o6o56 

0.1  n 

» 

3.02 

o.o4 1 3 1 

0.010  n 

»  -l-0.l/iCII,COONa 

5.56 

0 . o3658 

» 

-1-0.1  n  CH,  COON*  1 
-1-  0.0  n  K  Cl 

5.6o 

o.o3554 

The  solubility  minimum  is  at  o.o3658 


determination  of  the  pn  with  a  hydrogen 
Kjeldahl  method,  using  iodometric  titration 

Gins.  N 


/'■  of 

per  liter 

Solvent. 

saL  sol. 

sat.  sol. 

0.32  mul.  sec.  phosphate 
-1-0.0020  mol.  prim,  phosphate 

|  7-41 

0.04 160 

0.000  mol.  sec.  phosphate 

8.39 

0.04532 

0.00:,  n 

Nt  Oil 

9.04 

0.07022 

o.ot  // 

» 

9.5i 

O.I2070 

0.02  n 

»  -+-  0.9  n  k  Cl 

9.63 

0.l5l  IO 

0.03  n 

NaOII 

10.07 

0.4  4 '>-60 

O.tO/l 

» 

10.25 

0.83900 

0.33  n 

» 

io.55 

0.24520 

.  N  or  0.4726  gm.  tyrosine  per  liter. 


Solubility  of  Tyrosine  in  Aqubous  Solutions  at  220. 

(Ando.  1926.) 


Solvent  1.0  n 
Aq.  solution  cf: 


Oms.  CgHjjGjN  per 
liter  sat.  sol. 


Solvent  1.0  n 
Aq.  solution  of; 


Oms.  CgHjjOgN  per 
liter  sat.  sol. 


KC1 
NaCl 
LiCl 
Bad  2 


0.411 

0.406 

0.416 

0.505 


CaCl2 

k2so4 

Kir  * 
KI 


0.501 

0.406 

0.479 

O.564 


;IV 


One  liter  1L0  dissolve  0.414  gm.  C9Hn03 
MESITYLENE  1,3,5-Tri  methyl  benzene  C  H  (CH  ) 

6  3  3  3  * 

o'srs."  “•  - „„„  „ 


Pseudo  CUMENE  1, 2, 4-Tri  methyl  benzene  CaH8(CHgls(b.  pt.  i68°-20). 

Freezing-point  data  for  mixtures  of  C,  H  (CHI  _l  cn  •  ,  _ 

•  n3  -f  S  Oa  are  given  by  De  Carli,  1926 
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CgH,  2 

Acetone  PHENYL  HYDRAZONE  (CHOjC.NjHC.Hj, 

Data  for  the  System  Acetone  Phenyl  Hydrazone  -f  Water  Are  Given 

by  Blanksma  (1912). 

The  following  results  were  obtained  for  the  solubility  of  (CH3)2C.Ni.HCeHi.HiO 
in  water. 


t". 

Gms.  (CH,)1C.N,.HC«H, 
per  100  cc.  Solution. 

Solid  Phase. 

0 

O.O9O 

(CHj)iC.N»  HQH*  HjO 

IS 

O 

M 

00 

<« 

32.8 

0.412 

<< 

METHYL  ETHYL  PHENOLS  CH3lC2H5>C8H30H. 

Freezing-point  data  for  mixtures  of  methyl  ethyl  phenols  with  cineole 
and  with  m-5-Xylidine  are  given  by  Morgan  and  Pettet,  1935. 


NITROSO  PROPYL  ANILINE  N0C6H4NH(C3HT > . 

Freezing-point  data  for  mixtures  of  nitroso  propyl  aniline  and 
nitro  propyl  aniline  are  given  by  Jaeger  and  van  Kregten,  1912. 


MESIDINE  (2,4,6  Tr.i  methyl  aniline)  (CH3>  3C6H2NH2. 

Freezing-point  data  for  mixtures  of  mesidine  and  acetic  acid  are 
given  by  O'Connor,  1924- 

BENZYL  ETHYL  AMINE  C*  H5  CH2.NHC>H5. 

Reciprocal  Solubility  of  Benzyl  Ethyl  Amine  and  Glycerol. 

( Parvatiker  and  Me  Ewen,  1924.) 

This  pair  of  compounds  has  an  upper  and  a  lower  critical  temperature,  of  miscibi 
lity,  hence  the  results,  when  plotted,  give  a  complete  circle. 

Temp,  of  miscibility. 


Lower. 
6l 
5o 
5o 
5o.  i 


Upper. 

177 
25  I 
267 

279 


Gras.  C,H*CH,  NHC,H6 
per  100  gms.  sat.  sol. 


7  1 

85 


10. 14 
18.07* 

24.48 

40.06 

Distribution  at  2;>0  of  : 

Benzyl  Ethyl  Amine  Between  : 

Water  and  Ethyl  Ether  Water  and  Xylene 


letup  of  miscibility. 
Lower.  Upper. 

5 1  281 

63  277 

253 

1 44 


Gms.  C.H.CH,  NHC.H, 
per  too  gms.  sat.  sol. 

54.89 

76.IO 

82.50 

87.85 


(Smith,  1921-1922. 


Mtlllrools 
c4h,ch,miu,h, 
of 


H,  O 
lafer  (C,). 


per  liter 

(CTh.I.O 
layer  (C,). 


O.  i45 

O.23o 

o.365 

o.56 

0.92 


1  -74 
2.83 
4-995 

7.60 

12.92 


^ 1 

12.0 

12.3 
i3.; 
1 3 .6 

14  - 1 


MllUmols. 
C4H5CH,NHC,  Hj 
per  liter  of  _ 

C6H,(CH,I, 
layer  (C,i. 

1.368 
1 . 86 
4.65 
9.30 

18. 6b 


Benzyl  Ethyl  Amine  Acid  Phthalate' 
Between  Acetone  and  Glycerol. 

MllUmols. 

Acid  Phlhalale 
per  liter  of _ 

A 

G 

O.277 
0.327 
o.33<> 
0.322 
0.302 


c’.. 

Acetone 

Glycerol 

C| 

layer  (A). 

layer  (Ui. 

i3.6 

O.7O 

2.525 

1 3 . 5 

i  .  3o 

3.975 

1 3 . 3 

1 .80 

5.45 

1 3 . 3 

2.55 

7.80 

1 3 . 4 

3.65 

io.35 

See  Note  p.  *13. 


PscudoCTJMIDINE  (CH,)„C.H„NH,  (..  5  Amino  ■.  ,  4.  Trime.hy,  Benzene)! 

Solubility  in  Water. 

(Lowenherz,  1898.) 

23.7*.  28.7' • 

Gms.  Cumidine  per  liter  HiO  1-98  «-33»  ,"»R 
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c9h, 3o2 


MESITYLENE  PHOSPHINOUS  ACID  (CH3)3C*H,  P(OH> 

Solubility  of  Mesitylene  Phosphinous  Acid  (m.  pt.  1  i7°.35)  in  Water 

(  Creighton,  1926.) 

Saturation  was  secured  by  constant  agitation.  The  solutions  were  analyzed 
by  titration  with  standard  Ba  (0H)2  solution.  The  conductance  ol  the  solutions 
was  also  determined. 


t*. 

Gms.  (CH,1,  C,H,  P(0H|, 
per  100  gins.  sat.  sol. 

t*. 

Gms.  (CH,),C,H,P(0H>, 
per  too  gms.  sat.  sol. 

I .0. .  .  . 

.  O.28Q 

45 . 

.  0.385 

i5 . 

G5 ..... 

35 . 

85 . 

Nor  CAMPHOR  C9llt40. 

One  liter  of  water  dissolves  1.93  gms.  Norcamphor  at  i5-20°  (Rhode,  1922). 
The  author  used  a  stalogmometriq  method  involving  an  estimation  of  the  number  of 
drops  per  unit  of  time  in  the  case  of  a  saturated  solution  and  its  dilutions,  in  compa¬ 
rison  with  similar  determinations  upon  a  series  of  solutions  of  known  content. 


TRI  ACETIN  (Glycerol,  tri  acetate)  C,H,(OOCCH_) 

00  3  3 


Solubility  of  Triacbtin  in  Bbnzbnb. 

(Losklt,  1928.) 


0ns-  C9H14°6  Per 
100  gms.  sat.  sol. 


0n,s-  C9H14°6  per 
100  gins.  sat.  sol. 


anS-  C9H14°6  per 
100  gms.  sat.  sol. 


-38. 

84.20(1) 

-26. 

77.14(l) 

-14.6 

63.87! 1 ) 

-14. 

62.  13 

-  9- 

52.  31 

~  7.2 

47.53ll) 

-6.8 

46.90 

-5.0 

42.19 

-3.0 

35.8i 

-1.9 

30.24(1) 

-1.7 

30.76 

-1.6 

29.90(1) 

-0.2 

24.96 

+  1-3 

18.  60 

1.8 

16.28(1 ) 

2.0 

15.91 

3-2 

9.74 

3.51 

8.73 

(1)  These  determinations  were  made  by  the  synthetic  method 
by  the  thermic  method. 


and  all  others 


ETHYL  GLUTARIC  ACID 


ich2)3icooc2hsi2 


100  cc  H20  dissolve  0.882  gm.  ICH£ I  ,1  COOC^I  at  20». 


(Sobotka  and  Kahn,  1931.) 


35 

o-45 


50 

o .  82 
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AZELAIC  ACID  CjHm(COOH)2. 

Solubility  in  Water. 

(Lamouroux,  1899.) 

Gms.  C7Hu(COOH)2  °  ‘5  20 

per  ioo  cc.  solution  ■—  o.io  0.15  0.24  0  62  ... 

■oo  gnts.  95%  HCOOH  dissoive  3.79  gm,  a2e,aic  acid  at  '  (Asch,„.  “  . 
isramut,™  or  Azela1c  Ware*  ^  ^  ^  ^ 

Gms  C:!T„(COOH),  per  rooo  Cc. 

A<1-  Lavt,f-  Ether  Layer 

°.°6  0.47 

0I0  I. IO 

0.20  2  7  T 

030  III 


Gms.  C;H,i(COOH),  per  rooo  rr. 

A9-  Gayef-  Ether  Layer 

°-40  c.8r 

°-5°  7.40 

0-58  8.65 


100  gms.  benzene  dissolve  0.0092  gm . 


Azelaic  acid  at  25°. 

(Verkade  and  Coops,  Jr.,  1930.) 


HEXYL  MALONIC  ACID  CH(  CgHj  3)  (COOH )  g . 

100  gms.  H„0  dissolve  0.41S  gm-  CH ( C 6 H 1 3 ) ( COOH ) 2  at  25°. 

'  "  0.0306  "  "  "  " 

(Verkade  and  Coops,  Jr.,  1930a.) 


c6h6 


Methyl  PELLETIERINE  C9HnMO. 

Solubility  of  MethylPelletierine  in  Water. 


(  Tanret,  1920.  | 


Methvlpelletierine  is  soluble  in  cold  water  in  all  proportions  but  when  the 
temperature  is  raised  the  solution  becomes  cloudy  at  a  definite  temperature  for 
each  concentration,  and  at  sufficiently  high  concentrations  the  alkaloid  separates 
as  droplets.  The  following  results  were  obtained  by  adding  successively  increasing 
amounts  of  water  to  i.o  gm.  of  mcthylpelletierine  and  determining  the  temperature 

of  clouding. 


t°  of 

par  100  gms. 

t"  of 

clouding. 

mixture. 

clouding. 

80 . 

4-8 

53. . . 

74 . 

5 . 3 

47.. . 

68 . 

5.9 

u  •  •>  • 

(i3 . . . .  . 

6.6 

38.  .. 

58 . 

7-7 

35 . 5 . 
35.5. 

Gms.  C9  H,,  NO 
per  100  gms. 
mixture. 


f  of 

clouding 


9* 1 

1 1 .  l 


1 4.6 


36.5. 
37-5. 
40. . 


•>.0 .  o 
33.3 
5o.o 


43. 


4: 

58. 


Gms.  C,  Hj^NO 
per  100  gms. 
mixture. 

66.6 

71.4 

77.0 

83.4 
9° -9 


HEXA  HYDRO  MESITYLENE  tl.3.5-Tri  methyl  cyclohexane!  C.H.ICH,! 


3  ‘ 


The  critica!  solution  temperature^  —  M 

temperatur^is'practicall^flat^between  the  concentrations  ,0  and  05  «1. 

percent  S02.  (Leslie,  i934-> 


NONA  NAPHTHENE  U,3.4-Tri  methyl  cyclohexane.  C6H9(CH,I 


3' 


■  vt,, rpg  of  nonanaphthene  and  liquid 

The  critical  solution  temperature  of  mixture  practically 

?;-^1h:%o^e^Lr5iP^oSri^ent  SO,.  ? Leslie,  .03,, 


DIBUTYL  KETONE 


ic4h9i,o. 


1DU1  -  ^  ^  1 

.000  gms.  H,0  dissolV'0“;00^r4o-as°dSe;em?S?d2byaanaly;ing°the5 saturated: 
SlStoS'-OT  Si  of^a  Zeiss° interferometer.  .Gross,  R.ntelen  and 
Saylor,  i939-> 


AMYL  BUTYRATE  C3H7C00C5Hn 


l0o  cc  H20  dissolve  0.06  cc  *nyl  butyrate  a|T^uge>  l8g4;  Bancroft,  1&95- » 


pelargonic  acid  CH3(CH2)7C00H. 


ol 


.  Thp  distribution  of  pelargonic  ac 

Results  sh°wig  Bodansky,  1928. 

ive  oil  at  23  a.ic 


id  between  water  and 
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C  9  H | 8°2 


ETHYL  OENANTHATE  CH3(CH2)5C00C2H5. 

100  cc  H20  dissolve  0.029  gm.  CH3( CH2 1  sC00C2H^„a^^° 


fsobotka  and  Kahn,  1931.) 


NONANE  CH3(CH2)7CH3. 

The  critical  solution  temperature  of  mixtures  of  nonane  and  liquid 
sulfur  dioxide  is  320  and  the  reciprocal  solubility  curve  at  this  temp¬ 
erature  is  practically  flat  between  the  concentrations  60  and  95  mol. 
percent  SO..  (Leslie,  1934. > 

Freezing-point  data  for  mixtures  of  nonane  and  octane  are  given  by 
Smittenberg,  Hoog  and  Henkes,  1938. 


CARVOXIME  Ci0H4:NOH  d,  l  and  *. 

Solubility  in  Aqueous  Alcohol  of  dl7.t  =  0.9125  (51.6  Per  Cent 
C2H»OH).  (Goldschmidt  and.Cooper.  1898.) 

The  determinations  were  made  by  the  synthetic  method.  On  account  of  the 
slow  rate  at  which  melted  carvoxime  solidified  on  cooling  below  the  melting  point, 
in  the  tubes  containing  the  synthetic  mixtures,  it  was  possible  to  obtain  results 
which  show  the  solubility  curve  for  liquid  carvoxime,  in  addition  to  the  curves  for 
dextro  and  inactive  carvoxime.  The  curves  for  these  latter  intersect  the  curve 
for  liquid  carvoxime  respectively  at  51. 70,  the  m.  pt.  of  dextro,  and  70. 50  the  m.pt. 
of  inactive  carvoxime. 


Gms. 

Gms. 

Mols.  Carvoxime 

t°  of  Solution. 

Solid  Phase. 

Carvoxime. 

Solvent. 

per  100  Gms.  Solvent. 

Solid. 

Liquid. 

O . 0668  - 

I  .  0868 

OO373 

38-4 

13-9 

d  Carvoxime 

O.I232 

I .0830 

O . 0689 

45-8 

31  -9 

U 

0.2026 

I .0218 

O. 1202 

5° -3 

49.8 

U 

O . 4040 

I .0218 

O.2396 

79.6 

n 

O.4128 

O.813O 

O.3077 

•  •  • 

94  5 

u 

O.0657 

I  .  0980 

O.O363 

54-2 

•  •  • 

i  Carvoxime 

O. 1212 

I .Ol6l 

O.O723 

62.5 

33-7 

U 

O.2715 

I  .OI29 

O.1625 

69.25 

61.3 

u 

o-3755 

I.O384 

O . 2192 

•  •  • 

76.6 

it 

0.4496 

O.7768 

O.3409 

•  •  • 

102  .9 

u 

t“. 

24.6 

30 

30-3 

38 - 4 

39- 3 
43  i 


Gms.  CwH«:NOH 
per  100  Gms. 
d  Limonene. 


Solubility  in  d  Limonene. 

Solid  Phase. 

44-6  l  Carvoxime 

59.2  l  “ 

63.3  d  “ 

104.3  l 

103 . 1  d 

130.8  l 


<< 

u 

u 


(Goldschmidt  and  Cooper,  1898.) 

Gms.  CioH«:NOH 
t°.  per  100  Gms. 
d  Limonene. 

48  I987 

49-4  199-7 

55  1  325  • 1 

55  9  346.6 

58 . 8  560 

63.2  1269.3 


Solid  Phase. 

I  Carvoxime 
d 
l 
d 
d 
d 


l^Sd 8iVe"  (OT  miXtUreS  °f  d  and  '  CarVoximc  bX  Adriani- 
CHLORO  TRINITRO  NAPHTHALENE  C1QH4C1 l 1 ) (N0g ) 3(2,4. 5) 

Solubility  in  Methyl  and  in  Ethyl  Alcohol. 

(Talen,  1927.) 

o  Oms 


r 


C10H4C1(N02)3  per  100  cc  of: 

dH,0H  — CjhToh - \ 


3 

0.525 


2  5l 
0.256 


25 


C | 0H406 
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CHLORO  DINITRO  NAPHTHALENE  C10H5Cl(i)  (N02»2l2.4) 

Solubility  of  i-Chloro  2,4-Dinitro  Naphthalene  in 
Methyl  and  in  Ethyl  Alcohol. 

(TUlen.  1927.) 


l 


o 


Ctas.  C10H5C1  (NCy^per  100  cc  of: 

'  OUOH  C„H,OH  ' 


0 

25 


0.1056  0.0752 

0.2378  0.1780 


TRI  NITRO  NAPHTHALENES  C1 0Hg( N02 )  3- 

100  gms.  glycol  diacctate  (CH3  CO  O  CHa.CHa  O  OC.CH8  b.  pt.  i88-i89°.6) 
dissolve  0.9  gm.  trinitro  naphthalene  at  25°.  The  sat.  solution  was  analyzed  by 
evaporating  in  a  wagon  pipet,  but  about  9  months  were  required  for  the  deter¬ 
mination.  ( Taylor  aud  Rinkenbach,  1926.) 


Freezing-point  data  for  various  binary  and  ternary  mixtures  of  tri  nitro 
di  nitro  and  mono  nitro  naphthalenes  are  given  by  Pascal,  1920. 


D I  NITRO  NAPHTHALENES  C1QH6  (  N02  )  2 . 

Freezing-point  data  for  mixtures  of  dinitro  and  trinitro  naphthalenes 
are  given  by  Pascal,  1920  and  by  Urbanski  and  Kwiatkowski,  1934* 

BROMO  NAPHTHALENES  *  and  P  C10H?Br. 

Freezing-point  data  are  given  for  mixtures  of: 

Bromo  naphthalenes  +  Fluoro  naphthalene  (Klemm,  Klemm  and  Schuemann,  1933-* 

1.  >i  +  Naphthalene  »  "  "  " 

11  »  +  Picric  Acid  (Jefremow,  1918.) 

+  Styphnic  Acid  (Jefremow,  1919a.) 


CHLORO  NAPHTHALENES  «  and  P  C1QH7Cl- 


Freezing-point  data  are  given  for 
Bro 

Bromo  naphthalenes! 4) 

Fluoro  naphthalenes! 4) 

Methyl  naphthalene! 1 ) 
Naphthalene! 4) 


ixtures  of  chloro  naphthalenes  and: 

Naphtholl 1 1 
Naphthylamine! 1 ) 

Picric  acid(2) 

Styphnic  acid(3) 


d)  Grimm,  Gunther  and  Titus,  1931;  (2)  Jefremow,  1918 
1919a;  (4)  Klemm,  Klemm  and  Scl.iemann,  1933- 

FLUORO  NAPHTHALENES  «  and  ft  C10H?F. 


(3)  Jefremow, 


Freezing-point  data 

are  given  by  Klemm, 


for  mixtures  of  fluoro,  bromo  and  chloro 
Klemm  and  Schiemann,  1933- 1 


naphthalenes 
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c,0h7o2 


Mono  \ilro  NAPHTALENE  (a)  C10H7NO;  (a).  „ 

Solubility  of  a  Mononitro  Naphthalene  (m.  pt.  o7°..*>)  in  90  per  cent  lthyl 

Alcohol.  ( Crismcr  and  Timmermans,  1920.) 

The  determinations  were  made  by  adding  alcohol  from  a  buret  to  weighed  amounts 
of  a  mononitro  naphthalene  and  observing  the  clouding  point.  The  results  were 
plotted  and  the  following  read  from  the  curve. 


t". 

(inis.  C10 ll7  NO,  ion 
lier  IUO  gnis.  sal.  sol. 

.ms.  < 

10 

h,no, 

1  oci  per  100 

gins.  sal.  sol. 

9.6 

•  •  •  • 

23.96 

(crysl.) 

4> . 

42. 

0 

and 

82.0  liquid  layers 

9.5. 

5. .  . 

9.4.89. 

)) 

4?- . 

45 

0 

» 

80.5 

» 

23 

:> .  .  . 

9.6.3 

liquid  layer 

43 . 

5o 

.0 

» 

78.O 

» 

3o. 

3... 

9.7 . 4 

44 . 

58 

0 

» 

73.5 

» 

34. 

3 1 . 1 

)> 

44.1  ■  frit.  I.«. 

65 

0 

)) 

65.o 

)> 

38. 

36.4 

» 

4* . 

87 

4 

1  crysl 

1 

4o. 

4o.o 

» 

44  •  > . 

9> 

•>. 

» 

Freezing-point  data  are  given  for  mixtures  of  Nitro  naphthalenes  and: 


Camphor! 15 ) 

Di  nitro  naphthalenes! 7) 
Di  phenyl  amine! 1 ) ( 2) 
Hydroquinone(9 ) 
Naphthalene^) (7) (8) 
Naphthylamiue! 11 ) 

Nitro  mannitol! 12) 


Nitro  penta  erythritol ( 121- 
Paraffine!  3)18) 

Picric  acid ( 4) ( 10 ) 
Pyrocatechol ( 9 ) 
Resorcinol(q) 

Styphnic  acid(s) 

Tetra  nitro  benzene! 10) 


Tri  nitro  naphthalene! 7  ) 
Tri  nitro  benzene! 10) 

Tri  nitro  toluene! 14) 

Tri  methylene 

tri  nitramine! 13) 

Uret  han ( 6 ) 


li)  Bat  tell i  and  Martinetti,  1885;  (2)  Bernoulli  and  Veillon,  1932; 

(3)  Campetti  and  Delgrosso,  1913;  (4)  Jefremow,  1918:  (5)  Jefremow,  1919a; 
(6)  Mascarelli,  1908;  (7)  Pascal,  1920;  (8)  Palazzo  and  Battelli,  1883; 

(9)  Senden,  1923;  (10)  Shinomiya,  1940;  l 11)  Tsakalotos,  1912;  (12) 
Urbanski,  1933;  (13)  Urbanski  and  Rabek-Gawsonska,  1934;  (14)  Wogrinz  and 
Vari,  1919;  (15)  Journiaux,  1912. 


NITROSO  £  NAPHTHOL  C10He<ON)OH. 


Solubility  of  Nitroso  fJ  Naphthol  (C10H,ONOH)  in  Aqueous  Solutions 
of  Acetic  Acid  at  10°.  I  N'icoLardot  and  Vail i-Donan,  1918.  j 
(. ms.  CHaCOOUpe'  i°o  gms.  solvent.....  0.0  1.0  2.5  i.o  jo.o 

0.017  o.oax  0.0 >3  o.o3i  0.06  J 


G10HfiOi\OU  per  100  gins.  sal.  sol 


NAPHTHALENE  C , „  1 1 8 . 

1vm>  cEil,m|f  hv  °ip,ical  Tth0tl;  invo,vin"  ,ho  of  an  interferometer  of  the 

oS,  cc  o  lI  O  L^nU1‘  {A"n-  Cr"\j  P'iyS  '  ^  ’*58),  it  -as  found  that 

1000  cc.  ll2f>  dissolve  o.()92  gm.  C101I8  at  i5«  and  0.0J0  gm.  at  -25°.  , Mil, hell,  me.) 

1000  cc.  H5O  dissolve  o.oi9  gm.  CioHs  at  o’  and  0.030  gm.  at  25’.  aiilpcrt.  .016 ) 

f)  Naphthol  at  25°qU6s°Sand178°lare  o'  solution  system  Naphthalene- 

H  5  ’  bS  and  78  are  given  by  Wright  and  Wallace,  1936. 


C  I  0^8 
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Solubility  of  Naphthalene  in  Aqueous  Solutions  of  Formic  Acid. 

(Christiansen,  1918.) 

Note.  —  The  determinations  were  made  by  mixing  together  the  several  ingredients 
and,  after  a  period  of  standing  in  a  thermostat,  estimating  from  the  presence  or 
absence  of  solid,  the  composition  corresponding  to  a  saturated  solution.  Constant 
agitation  was  not  employed.  . 

At  the  higher  concentrations  the  amount  of  naphthalene  which  just  dissolved 

was  determined. 

Gins,  per  100 gins,  sal,  sol. 


O. 

O. 

o. 

o. 


II  CO  OH. 

76.6 

84.5 

02.2 

97-7 


C,0H,. 
0.106 
O.  188 
o.  33 1 
0.477 


t*- 

25.  . 

25.  . 
25. 
25. 
25. 


Gms: 

iicooiTT 
56.2 
67.8 
81 .0 

Q  I  .6 

■  97-° 


c,0  h«. 

0.089 
0.168 
0.400 
0.715 
1 . 1 85 


Acid. 

Acetic  Acid 

<<  «< 


Solubility  in  Acetic  and  Other  Acids 

Acid. 

Isobutyric  Acid 
Propionic  Acid 


U 

(( 


u 

n 

u 


Butyric  Acid 


<< 

a 


u 

u 


f. 

6-75 

21-5 

42.5 

51  -3 

60 

6-75 
21-5 
60 


Gms.  CioHg  per 
100  Gms.  Acid. 

6.8 


13  1 
3i  1 
53  5 
hi 
13.6 
22 . 1 
13!. 6 


U 

U 


a 

u 


Va'eric  Acid 

«<.  << 


<( 


(Timofciew,  1894.) 
t°. 

6-75 
6-75 

215 

50 

6  75 
21.5 
65 


Gms.  CioHg  per 
100  Gms.  Acid. 

12 


13 

23 

79 

9 

17 

167 


3 
9 

4 

8 

5 
7 
4 


SOLUBILITY  OF  NaBHTUALENE  IN  AQUEOUS  SOLUTION.  OF  ACETIC  AdO 
(Christiansen,  1918.)  See  Note  above 

Gms.  per  100  gms.  sat,  sol. 


t° 

o° 

o 

o 

o 

2.5 

•25 

25 

2.5 


Gins,  per  too  gms.  sal.  sol. 

C|o  11*. 
0.462 
1.2 
I  .  92 

2.58 


Clla  COOI1. 

71.4 

.  81. 1 

.  87.0 

.  69. 9 

.  39.7 

.  47-5 

.  56.5 

.  60. 1 


0.098 
o.  190 
0.39 
0.486 


t". 

2.5° 

25 

25 

2.5 

25 

25 

23 

2.5 


CITjCOOII. 

68.7 

.  J 

79-4 
,2 

'1-7 


83 

84 
86.7 
86.9 
86.3 


C|0  II,. 
O.967 

i. 5; 

2. .  4  2 
3.59 
4.81 

6.07 

7.3 

ii. 3 


Solubility  of  Naphthalene  in 
(Christiansen,  1918.) 


Aqueous  Solutions  of  Butyric  Acid. 


Gins,  per  l«o 

gms.  sal.  s. 

t". 

C,  II;  COOII. 

Ci©  lif 

o° . . 

• ••  75.3 

4 . 1 2. 

()  T  . 

. ..  84-3 

8.27 

..  86.t) 

9-67 

2  »  .  • 

55 . 3 

4.07 

Gms.  per  100  gins,  sat,  sal. 


t“- 
25° 
25 
2  5 
2.5 


c,  11,  coon. 
.  65.2 

.  7>.° 

.  76.0 

.  -6.3 


C,0H,. 

6.07 
I -5. 38 
1 5 . 49 
2.0 . 7 


Solubility  of  Naphthalene  in 
(Christiansen,  1918. 1 


Aqueous  Solutions  of  Propionic  Acid. 


Gins,  per  l«n  8»>s.  sat.j. 


ill. 


V 

*Cj  Hj  COOII. 

1'10  Up 

o°  .  .  . 

69 . 1 

i  .5 

0  .  .  • 

..  78 

3.0 

O  .  •  • 

86 . 6 

6.0 

0  .  .  • 

.  89.6 

9-97 

23  •  .  • 

•}  ')  .  .  . 

. .  26  9 

.  38.1 

0. 1 
o.3 

25  .  .  • 

0.73 

t*. 

25° 

25 

2.5 

2.5 

25 

>5 


CjlljGOOII. 

.  58.7 
67.3 
.  74-3 

.  80 .  o 

.  8o.4 

78.8 


1*10 
i .  5 
3.o 
6.0 
10.92 
i6.3 
20.95 
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Solubility  of  Naphthalene  in  Aqueous  Solutions  of  Alcohols. 
(Ch.istiansen,  1918.)  See  Note  on  preceding  page. 


Aq. 

Methyl  Alcohol. 

Aq.  Ethyl  Alcohol. 

Aq. 

Propyl  Alcohol. 

Gms.  per 
sat. 

100  gms. 
sol. 

Gins,  per 
sat. 

100  gms. 
sol. 

Gms.  per 
sal. 

100  gms. 

sot. 

t* 

CII,OII. 

Lib  H„ 

t”. 

0,  Hb  OIL 

C,o  H,. 

t”- 

Olo  II,. 

0°.. 

80.7 

O.9I 

o° . . . 

5l.4 

0.235 

25°.. 

23.7 

O.  io5 

o  .  . 

.  86.87 

1.83 

0  ... 

74.3 

1 . 1 83 

2  .5  .  . 

2.7 . 4 

O.  2l4 

o  .  . 

95 . 32 

3.72 

0  ... 

88.6 

2.89 

25  .  . 

.  33.7 

0.432 

o  .  . 

.  100 

4.1 

0  . . . 

93.6 

4.08 

25  .  . 

.  45. 1 

I  .  I  I 

•25  .. 

.  43.10 

0. 1 1 

0  . . . 

IOO 

4.90 

25  .  . 

58.8 

2.28 

25  . . 

56.5 

0.34 

25  . . . 

29*7 

0.04 

25  .  . 

.  69.7 

3.6l 

25  . . 

.  65. 1 

0.75 

25  ... 

34.i 

0.108 

25  .  . 

.  80.4 

5.8l 

25  .  . 

69.52 

1 . 18 

25  ... 

39.1 

0.167 

25  .  . 

85.5 

7-84 

25  .  . 

79-2 

2.4 

25  ... 

4i.4 

0.225 

25  .. 

.  IOO 

11.9 

25  .. 

.  86.5 

4.55 

25  ... 

47-7 

o.4i6 

25  .. 

90 , 86 

8.77 

25  .  .  . 

58.2 

1 . 1 4 

25  .  . 

91.0 

8.84 

2.5  ... 

63.8 

1 .62 

25  .. 

.  100 

9-9 

25  ... 

72.9 

2.83 

25  .  .  . 

79-5 

4.42 

25  .  .  . 

88.6 

9.5o 

25  ... 

IOO 

1 1 . 8 

ioo  gms.  95%  formic  acid  dissolve  0.30  gm.  naphthalene  at  18. 50.  (Aschan,  1913,) 

1 00  gms.  95%  formic  acid  dissolve  3.44  gms.  a  nitronapht  halene  at  1 8.5°. 

Data  for  equilibrium  in  the  systems:  naphthalene,  phenol,  water  and  naphtha¬ 
lene,  succinic  acid  nitrile,  water,  determined  by  the  synthetic  method,  are  given 
by  Timmermans  (1907). 


Equilibrium  in  the  System  Naphthalene,  Acetone,  VVa 

(Cady,  1898.) 


tuaciy,  1898.) 

An  excess  of  naphthalene  was  added  to  each  of  a  series  of  mixtures  of  water  and 
acetone  and  the  temperature  determined  at  which  a  second  liquid  phase  first 
appeared.  Since  an  excess  of  naphthalene  was  present,  the  amount  dissolved  was 
not  known.  The  following  supplementary  experiment  was,  therefore,  required  to 
ascertain  the  composition  of  the  saturated  solution  in  each  case.  “A  weighed 
quantity  of  naphthalene  was  added  to  a  known  weight  of  the  mixed  liquids  the 
amount  being  just  sufficient  to  cause  the  formation  of  two  liquid  phases.  The 
consolute  temperature  of  the  system  was  then  determined  and  the  experiment  re¬ 
peated  several  times  with  different  amounts  of  naphthalene.  If  the  results  arc 

Bnuifa’.r,Kg  thC  WC'jhtt  °f  naPluhalcne  >"  a  constant  quantity  of  the  mixed 
d  a"  ' temperatures  as  ordinates,  we  shall  get  a  series  of 

passes  from  soliHmP<|Sl.10n  °  i'  le  l'<l'"<1  phaSe  at  lllc  moment  “hen  the  system 
,  aol,'t,on  and  vaP°r  to  solid,  two  solutions  and  vapor  is  given  by 

IcetoTand  Iter  >he  curve  for  tha,  particular  mixture  of 

place  This  mah’j  he  °rdlnat,!  ,or  temperature  at  which  the  change  takes 
ordilry  ouamhmf  "°  a"alysisi  ^  b  °f  in  this  case  where 

was  exlrienced  in  dem  "1“  Very  difikult”  Considerable  difficulty 

on;”?^:^r3,^^r^r:he u  r  nmsr 

The  tahle  nfrssc.it  II  ...  acetone  to  seal  the  mixtures  in  tubes, 
scribed  above,  °'  ^  de"™i"a‘i°"a  -"ada  aa  de- 
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I  0 


H 


8 


Table  Showing  the  Temperatures  at  which  Solutions  of  the  Given  Com¬ 
positions  Begin  to  Separate  into  Two  Layers  in  Presence  of  Solid 
Naphthalene.  (Cady,  1898.) 

(Ca'culated  as  described  on  preceding  page.) 


Gms.  per  ioo  Gms.  Solution. 


t*. 

Acetone. 

Water. 

% 

Naphthalene. 

655 

IO 

89.92 

0.08 

53  3 

IQ.QI 

80 

0.09 

45 

29.92 

69.67 

0.41 

38 

40.81 

58.22 

0  97 

32  • 2 

48.67 

48.68 

2.65 

28.5 

57-43 

36.64 

5  93 

28.2 

60.43 

25-75 

13.82 

The  isotherms  for  intervals  of  io°  lie  so  close  together  that  they  are  practically 
indistinguishable  for  the  greater  part  of  their  lpngth. 


Solubility  of  Naphthalene  in  Aqueous  Ammonia. 

(Hilpert,  1916.) 

Gras.  CmHa  per  1000  Gms. 
Solvent  at: 


Solvent. 


Aq.  5%  NH3 
Aq.  10%  NH3 
Aq.  25%  NH3 
100%  NH3 
Aq.  2%  Pyridine 


o°. 

0.030 

0.042 

0.064 

33 

0.082 


2S°- 

0.044 

0.074 

O.I62 

120 

0.24s 


Distribution  of  Naphthalene  Between  Methyl  Alcohol  and  Vaselinb  at  30°. 

{  (Kozakewltch,  1935.) 


Gm.  Hols .  C 


^^per  1000  gms. 


CH30H(1) 


Vasellne(2) 


0.86 

0.85 


O.32O  0.372 

O.436  0.513 

Results  are  also  given  showing  the  effect  of  the  presence  of  LiBr,  Lil. 
Nal ,  KI,  Cdl2 ,  HgBr2  and  HgCl2  upon  the  above  distnbutio  . 

Solubility  of  Naphthalene  in  Methyl  Alcohol 
l Speycrs,  1002  ;  Ward,  1926.] 

Ward. 


t*. 

(/  of 
sat.  sol. 

Gras.  Ct0 
per  lOOgnis.  C II. 

0 . . . . 

O.8194 

4-00 

10. . . . 

0.812 

5.6 

20 .... 

O  .  807 

8.5 

2  5 ... . 

o.8o5 

10.0 

3o . . . . 

0 . 804 

12.0 

jo ...  . 

0 . 80 » 

18.0 

5n .... 

0.81 3 

3o .  5 

0.82 

4i  > 

(/of 
sal.  sol. 

60 .  0.837 

65 .  °-87° 

67.5 .  0.902 

. . 


?3. 


Gms.  C,0  II, 
per  100  gins.  011,011. 

6l.O 
I  20 . 0 
20.5 
46o 
63o 

9°o 

1200 

1700 
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Solubility  of  Naphthalene  in  Ethyl  Alcohol  and  in  Propyl  Alcohol. 

( Speyers,  1902) 

Results  for  Ethyl  Alcohol.  Results  for  Propyl  Alcohol. 


t*. 

</  of 
sat.  sol. 

Gins.  C,,lt, 
perlOOgms.  C,lf50lf. 

t*. 

</  of 
sat.  sol. 

Gms.  C,0H, 
per  too  gms.  Cjlf,0H. 

0. .  .  . 

*n 

00 

d 

5.  I 

0 . 

0.8285 

4.55 

10. . . . 

0.814 

7.6 

10 . 

0.824 

5-9 

20. . . . 

0.810 

10.2 

20 . 

0.821 

8.5 

25.... 

0 . 809 

1 1 .6 

25 . 

0.820 

10. 0 

3o. . . . 

0.809 

1 3 . 4 

3o . 

0 . 820 

12.0 

4o. . . . 

0.812 

18.0 

1o . 

0.823 

17.5 

5o. . . . 

0.822 

37.0 

5o . 

0.837 

35.o 

60. . . . 

0.855 

80.0 

60 . 

0.867 

100 

65 ... . 

0 . 890 

125.0 

65 . 

.  O.897 

160 

70.,.. 

0.930 

5oo.o 

68.5 _ 

0.933 

36 1 

Solubility  of  Naphthalene  in  Normal  Butyl  Alcohol 
and  in  Carbon  Tetrachloride.  ( Ward,  1926.) 


Res 

ults  for  Normal  Butyl 

Alcohol. 

Resul 

ts  for  Carbon 

Tetra 

Chloride. 

Gms.  C10H,  per  100  gms. 

Gms.  C10H,  per  100  gms. 

Gms.  C,„lf,  per 

Gms.  C10H,  per 

t* 

Ull<CH,)aUffOII. 

t*. 

CH,(GII,i,CHsOH. 

t*. 

100  gms.  CGI,. 

t*. 

100  gnts.  CC1,. 

1 1 

•  7* 

. .  7.28 

56.9. . 

65 . 80 

0. 

4-. 

.  1 1 . 3 

39. 

5. 

.  53.o8 

22 

.0. 

..  10.54 

63.2.. 

1 3 1 .6 

6. 

0. . 

.  13.9 

46. 

9* 

75.18 

24 

.3 . 

. .  11.44 

68.1.. 

.  269 . 2 

i3. 

0. . 

.  17.96 

58. 

3. 

.  142.6 

3i 

.6. 

15.43 

70.1.. 

402 . 2 

19- 

5. . 

23.12 

64. 

8. 

.  226 . O 

35 

.6. 

18.23 

.  532.5 

28. 

2 . . 

.  32.74 

72. 

/ 

1  • 

5o3 . 4 

46 

.5. 

. .  32 . 26 

73.9. . 

.  887.6 

52 

.3. 

..  46.33 

76.0. . 

.  i63o.o 

Solubility  op  Naphthalene  in  Skvbral  Alcohols. 

(Sunler ,  1930.) 


The  determinations  were  made 
precautions  necessary  to  obtain 


by  the  synthetic  method.  The  apparatus  and 
accurate  results  are  described. 


Results  for  : 


37.6 

40. 1 

47.8 

48.9 

57.4 

57.9 

58 . 4 

68.6 


Methyl  Alcohol 
CHjOH 


a"S-  C10H8 
100  gms.  sat.  sol. 


Ethyl  Alcohol 

c2h5oh 


n  Propyl  Alcohol 

c3h7oh 


iso  Propyl  Alcohol 

ch3chohch3 


C1OH0  per  , 
100  gms.  sat.  sol.  1 


Q"S' *  C10H8  PCr  ro 
100  gms.  sat.  sol.  1 


Ctas.  C 
100  gms. 


10H8 

sat. 


per 

sol. 


13.45 

15.7 

14.83 

25.8 

19.81 

35.2 

19.98 

43-1 

31.32 

47  .0 

32.21 

57.1 

31.24 

63.0 

71.94 

67.7 

7.73 

11.26 

14.97 

20.09 

23.60 

38.16 

54.30 

73.28 


22.9 

27.9 
36.0 

41.7 

49.8 
53-8 
59-3 

66.9 

69.5 


9.62 
11-43 
IS. 59 
19.44 
27.49 
33-71 
45-22 
70.20 

79.88 


24.4 

7.597 

30.9 

9.936 

37.8 

13.6l 

45-2 

19.36 

51.7 

27.30 

54.9 

33.02 

60 . 2 

46.26 

63.8 

66.07 

69.9 

8l.27 

0H8 
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Solubility  of  Naphthalbnb  in  Sbvibal  Alcohols  ( Con . I 


Butyl  Alcohol 

Iso  Butyl  Alcohol 

Sec.  Butyl  Alcohol 

Tert. 

Butyl  Alcohol 

CH3(CH2)2CH20H 

(CH3 

)2CHCH20H 

ch3ch2chohch3 

ich3)3ooh 

,o  0ra3-  W  per 

Cbs.  C1OH0  per 

,0  Cms-  ciohb  per 

0n8.  CjqHq  per 

100  gras.  sat.  sol 

.  100 

gras.  sat.  sol. 

100  gras.  sat.  sol. 

100  gras .  sat.  sol. 

34.7  15-19 

19.5 

6.37 

28.7  10.82 

31.6 

10.77 

47.6  25.49 

36.3 

12.76 

34.9  14.35 

37.8 

14-49 

57.8  41.83 

40.9 

15.57 

40.5  18.63 

47.3 

23.61 

68.4  74.27 

50.4 

24.88 

46.4  25.03 

50.2 

27.76 

60.3 

45.09 

57.3  45.35 

57.8 

43.6l 

63.1 

54.10 

60.6  54.05 

62.4 

57.31 

70.2 

80.83 

68.8  73.06 

66.6 

71.64 

Solubility  of  Naphthalene  in  Chloroform.  ( Speyers,  1902) 


d  of 

Gins.  C„n,  per 

d  of 

Gms.  C10FI,  per 

sat.  sol. 

100  gms.  CIIC1,. 

t*. 

sat.  sol. 

too  gms.  CHClj. 

1 

.393 

26.12 

35 . 

80 

I 

.355 

3  2 . 0 

4o . 

94 

I 

.3oo 

45.0- 

45 . 

I  12.0 

1 

.280 

54 .0 

5o . 

132.0 

I 

.  >55 

66 

55 . 

i58.o 

Solubility  of  Naphthalene  in  Acetone,  Acetic  Acid  and  in  Aniline 

(  Ward,  1926. } 


The  determinations  were  made  by  the  synthetic  method.  The  results  are  given  in 
terms  of  the  weights  of  the  ingredients  of  each  mixture  used  for  the  determine 10D‘ 
These  have  been  calculated  to  grams  of  naphthalene  per  too  gram  of  each  solvent. 


Results  for  Acetone 


(tins.  Cjo  H| 

per  1U«  sms. 

t*. 

t.lljCOGlI,. 

6.3.... 

32.0 

i4-3.... 

43-4 

2-4  •  > - 

64-9 

32.6.... 

94  •  4 

39.3 - 

127.4 

47 ■ 2 . . . . 

191  •••* 

02 . 9 . . . . 

2.58.7 

58.5 _ 

364  •  5 

62.7.... 

496-7 

67.2 - 

738.9 

69.5.... 

926.0 

Results  for  Acetic  Acid. 


Gms.  Cjoll, 

per  100  gms 

t”. 

cii.cooii 

i5 .6. . . . 

9 -"3 

23.5. . . . 

1 3 . 1 4 

29.0 - 

16.79 

36.5. . . . 

2.4.21 

45.2.... 

3-.33 

5o.4 • • • • 

5i.84 

59.6. .. . 

1 10. 3 

64.9 - 

194.2 

68.3 _ 

297.0 

75.1.... 

958.5 

Results  for  Aniline. 


Gms.  G,qII, 

per  100  gms 

t*. 

0.6. .. . 

IO.27 

1 0 .()... . 

1 5 .5 

12.9. . . . 

16.9 

22 . 0 . . . . 

25.0 

29.9 - 

36.i  4 

{7.4.... 

22.73 

5o . 8 . . . . 

1 1 2 . 2 

60 . 8 . .  .  . 

2.3o.4 

65 . 4  •  •  •  • 

34o.5 

74- 1 - 

c 

O 

653 


C|  0H8 


SOLUBILITY  OF  NaPHTHALBNB  IN  CARBON  TETRACHLORIDE 

and  in  Carbon  Disulfide. 

(Schroder.  1893;  Arctowskl.  1895.) 


Qms.  CinHfl  per  100  jps.  sat.  sol.  In 
TCT^  ^  ' 

: —  0.62 

—  I.38 

—  2.3 

—  6.6 

—  14.1 

9.0  19-9 

14-0  27*5 


0 

Oms.  per 

100  gns.  sat. 

t 

/ 

<*2 

20 

20.0 

36.3 

25 

23.0 

41.0 

30 

26.5 

46.O 

40 

35-5 

57-2 

50 

47.5 

67  -  6 

60 

62.  5 

79*2 

70 

80.0 

90.3 

-108 

-  82 

-  50 

-  30 

-  10 

0 

♦  10 


Solubility  of  Naphthalbnb  in  Mixturbs  of  Ethbr  and 
Chloroform  and  of  Ethbr  and  Carbqn  Disulfide  at  250 

(Mahleu.  1936.) 


Results  for  mixtures  of: 


ic2h5)2o  ♦  chcIj  ic2h5>2o  ♦  CS2 


z  0  z 

Ons.  (CgH5)20 

O 

a»s.  c10He 

Qns.  (C2H6)20 

Gns.  C10He 

per  100  gms. 

per  100  gms. 

per  100  gns. 

per  lOO  gns. 

Mixed  Solvent 

Solvent 

Mixed  Solvent 

Solvent 

0.0 

55-4 

0.0 

67.4 

24.6 

44.3. 

26.7 

77.6 

49.7 

42.0 

53*8 

79*4 

76.4 

51  •  6 

76.4 

72.9 

100.0 

56.3 

100.0 

56.8 

Solubility  of  Naphthalbnb  in  Ethylbnb  and  Ethylidbnb 
Chlorides  and  Bromides. 

(Sunler  and  Roaenblum,  1928.) 

The  determinations  were  made  by  the  synthetic  method  observing  the 
precautions  described  by  Ward,  1926.  The  results  were  plotted  and  the 
following  values  for  regular  intervals  of  temperature  were  taken  from 
the  curves. 


On.  Hols.  C10He  per  100 


t° 

1  Ethylene  Chloride 

Ethylene  bromide 

C2«4C12 

C2H4Br2 

20 

— 

26.2 

25 

31.8 

30.2 

30 

36.O 

34.4 

35 

40.5 

38.9 

40 

45.2 

43*9 

45 

50.3 

49.3 

50 

56.0 

55.2 

55 

62.O 

61.5 

60 

68.6 

68.2 

65 

75.6 

75-2 

70 

83. 1 

82.8 

75 

91.1 

91.0 

gm.  nols.  sat.  solution  In: 


ItWlldene  Chloride 

Ethyl ldene  bromide  \ 

CHgCHClg 

CHgCHBr2 

— 

28.6 

— 

32.4 

35.0 

36.6 

39.1 

40.9 

43-7 

45*6 

48.8 

50.6 

54.5 

56 . 2 

60.8 

62.  1 

67.4 

68.5 

74.5 

75.5 

82.5 

83.O 

90.9 

91)0 

C|  0^8 
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Solubility  op  Naphthalene  in  Several  Derivatives  op  Furpcral. 

(Sunler,  1931.) 

The  determinations  were  made  by  the  synthetic  method,  the  results 
plotted  and  the  following  values  taken  from  the  curves.  The  b.  pts. 
of  the  solvents  are  at  25  mm  pressure. 


On. 


Hols.  C10H8  per  100  gm.  mola.  sat.  solution  In: 


'  Furfuryl 

Fur fury 1 

Methyl 

Ethyl 

n  Propyl 

q  Butyl' 

t° 

Alcohol 

Acetate 

Furoate 

Furoate 

Furoate 

Furoate 

C^OCHpOH 

CAH,0CH?00CCH, 

C4.H3O  .COOCH, 

C  .H-OCOOC-H- 
4  3  Z  5 

C4H30C00C3H7 

c4h3ocooc4h. 

(0.  pt.  75-6°) 

(t>.  pt.  84-50 

(b.pt.  83-4°: 

) (m.pt .  30-30 

(b.pt.  105-7  ) 

(b.pt.  1 1 8-20 

20 

7.28 

19.9 

19.2 

24.6 

26.0 

27.2 

25 

8.49 

23-3 

22.  7 

• 

00 

o* 

29.7 

30.9 

30 

IO.48 

27.2 

26.7 

32. 1 

33-8 

35.1 

35 

11.94 

31.6 

31.3 

36.5 

37.9 

37.9 

40 

14.46 

36.7 

36.6 

41-5 

43.0 

44.5 

45 

17.58 

42.5 

42.5 

47.1 

48.3 

49.8 

50 

21.9 

49-  1 

49-1 

53-1 

54.3 

55.5 

55 

27.5 

56.5 

56.5 

59-7 

60.7 

61.8 

60 

35.2 

64.4 

64*4 

66.8 

67.8 

68.4 

65 

47.4 

72.6 

72.6 

74-7 

75.0 

75.3 

75 

85.7 

90.0 

90.0 

90.8 

91.0 

91-3 

Solubility  of  Naphthalene  in  Several  Organic  Ethers  and  Oxides 

(Bennett  and  Philip.  1937.) 


Solvent 


Formula 


Gm.  Mols .  C10H8  per  100 
gm.  nrois.  sat.  solution 


Di  n  butyl  ether 

II  II  I*  " 

II  ••  H  " 

Ethyl  n  Propyl  Ether 

11  ll 


Ethyl  iso  Propyl  Ether 

M  »  " 

Penta  methylene  oxide 

11 


«V\>*0 

42.6 

45.7 

II 

52.9 

^2^5  ^3**7 

29.9 

39.7 

II 

42.  3 

C?H,.O.CH(CH  )2 

43.9 

52.3 

oich!>i1ch2 

2b.  4 

30.  l 

II 

40.2 

Di  methyl  tri  methylene  oxide  ^ClCH^gCH^  29.2 
<xa»  Dimethyl  tri  methylene  oxide  gH^CH^C ( CH 3 >2Q  33-8 

II  11 

„  n  "  44.7 

a*>  Methyl  ethyl  ethylene  oxide 

„  I.  "  46.6 


If 

It 


37.73 
41.53 
50.78 
27.08 
36.50 
39.36 
40 . 26 
SI-36 
34.21 
37.05 
46 . 08 
34.60 

41.73 
30. 10 
40.87 
45  .’57 
32.56 
42.23 
50.52 
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Solubility  of  Naphthalene  in  Benzene,  in  Chlobbeszenk 
and  in  Nitrobenzene.  (Ward,  1926.) 


Results  for  Results  for 

Results  for  Benzene.  Clilor  Benzene.  Nitrobenzene. 


Gms.  C,0H,  per 

Gms.  C10!I,  per 

Gins.  C10H,  per 

Gins.  C„n,  per 

t*. 

luo  fins.  C,H(. 

t*. 

100  gms.  0,11*. 

t". 

100  gins.  C,IISCI. 

t*. 

100 

gnu. 

0. . 

4o. 

4.2. 

23.87 

2.9. 

. .  • 

20.01 

J>.. 

45. 

...  148 

8.8. 

...  29.88 

i3.8. 

•■*9  -29 

10. . 

5o. 

22.1. 

47-°4 

24 .0. 

. . . 

42 . 46 

i5. . 

47-° 

55 . 

•7.55 

29.4. 

60.96 

45.3. 

.  .  . 

99  M 

•AO.  . 

56.o 

60. 

. . .  34o 

42.8. 

102.3 

60 . 2 . 

219.1 

27.  . 

65. 

t9.o. 

i33 .9 

65.3. 

•  •  • 

3 1 3 . 4 

3o. . 
37.  . 

. .  81.5 

70.. 

62 . 6 . 

. . .  286.5 

71.8. 

.  .  . 

598.8 

The  above  results  in  chloro  benzene  were  used  by  Ward,  1934  to 
verify  calculations  of  the  ideal  solubility  of  naphthalene. 


Solubility  of  Naphthalene  in  Hexane  and  in  Toluene. 


Results  for 

Hexane  ( 

Results  for 

Toluene  (*). 

Gms.  C10H,  per  100  gms. 

Gms.  C10H,  per  100  gms. 

Gms.  C,0lf,  per 

t*  CH,(C1I,),CH,. 

r 

t*. 

TOO  gms.  Cf,H5GIft. 

8.7 .  9.83 

49.6. 

. . . .  76.10 

— l5. . . . 

1 5 

1 4 . 8 .  12.80 

49-5. 

—  76.47 

0. . . . 

25 

19.5 .  17.68 

53.7. 

....  io5.6 

10. . . . 

...  34 

27.7 .  22.60 

57-9- 

-  148. 1 

20 ... . 

28.7 .  23.1 4 

58.4. 

-  153.8 

2.5.  .  .  . 

58 

3o.8 .  27.90 

62 . 3 . 

-  218.9 

3o. . . . 

32.7 .  28.  I  5 

64.6. 

. . . .  288 . 1 

35.  .  .. 

83 

36.i .  34.5o 

69 . 1 . 

-  5 1 1 .  1 

4  :>.... 

38.il .  37.94 

69 . 4 . 

-  523.5 

45.... 

4  a.  3 .  48.68 

72.5. 

-  817.4 

5o . 

4>-8 .  59.84 

55.... 

60. . . . 

67.4... 

I'  )  Ward,  1926.  ( * )  Ward 

1926;  Rhodes  and  Eisenhauer,  1927. 

The  previous  results  of  Speyers,  1902,  for  the  solubility  of 
naphthalene  in  Toluene,  are  lower  than  the  above  values  of  Ward  and 
Rhodes  and  Eisenhauer. 


Solubility  of  Naphthalene  in  Benzene,  in  Toluene  and  in  Xylene. 

(Schlapter  and  Flacks,  1827.) 


Results  for: 


Benzene 


Toluene 


Xylene  (technical) 


t0  Gms-  C10H8  Per 
100  gms.  C6H6 


-5.0 

26.85 

0 

30.02 

5.2 

34.0 

9.2 

38.57 

l6.0 

49.25 

21.0 

59.25 

31.0 

85.47 

41.0 

128.45 

t° 

C10He  per 
100  gms.CfiH,CH, 

-26.0 

10. 15 

-19.0 

13.27 

-  9.0 

17.65 

0 

23.55 

5.2 

27.02 

9.2 

31.62 

15.5 

40.03 

24.0 

56.50 

33-0 

7  7.10 

41.0 

104.45 

t° 

0ms-  cio^e  1 
100  gms.  CgH^' 

-26 

2. 77 

-18.0 

6.90 

-14.0 

9.29 

-  4.0 

0 

6 

15.50 

18.92 

24.05 

13 

31. 77 

24 

48.02 

33 

67.05 

41 

90.03 

c  I  oH8 
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Solubility  of  Naphthalene  in  Xylene. 

(Rliodes  and  Eisenhaucr,  1927.) 

The  temperatures  of  appearance  of  the  first  crystal  and  of  disapqearance  of  the 
last  crystal  in  known  mixtures  of  naphthalene  and  xylene  were  accurately  deter¬ 
mined  and  the  mean  taken  as  the  temperature  of  solubility.  The  xylene  was  a 
mixture  of  m  and  p  xylene  practically  free  of  o  xylene. 


t”. 

Gms.  C10II, 

•  per  100  gms. 

C6 II*  ( CIIj)8  m  ami  p. 

t°. 

Gms.  C10H, 
per  too  gins. 

0*11*  m  ami  p. 

r 

Gms.  C,»H, 
per  100  gms. 

C,  and  p 

— 22.0. . 

6 . 0 .  * . 

....  25.0 

35.o. . . 

....  70  .  O 

— 13 .0.  . 

1 1 . 2 . . . 

38.4. • • 

—  6.0.  . 

.  .  .  .  i5.o 

19.5. . . 

....  40.0 

4i.4... 

....  qO.O 

-+-  0.4.. 

e 

0 

N 

25.6. . . 

447 

....  100.0 

3o.6 .  60.0 

Similar  results  are  given  for  the  solubility  of  naphthalene  in  refined  heavy  solvent 
naphtha  and  heavy  coal  tar  oil.  Data  for  the  effect  of  cresol  and  of  quinoline 
upon  the  solubility  of  naphthalene  in  heavy  solvent  naphtha  and  heavy  coal  tar 
oil  are  also  gi\en. 


Solubility  of  Naphthalene  in  Tetrachlor  Ethane  under  High  Pressures, 
AT  30°.  (  Cohen,  de  Meestcr  and  Moesveld,  1924-1923. ) 

Pressure  Gms.  C,0II,  Pressure  Gms.  C10  II, 

per  100  gms.  sal.  sol.  in  atmospheres.  per  100  gms.  sat.  sol. 


in  atmospheres. 

O 

25o 
5oo 


35.07 

30.26 

26.40 


750 

1000 


23.33 

20.89 


3o 


1 00  gms.  Methyl  Formate  dissolve  33. 9  gms.  Naphthalene  at  25°.  (Krober,  1919). 
100  gms.  Para  Gymene  (b.  pt.  176-176.5)  dissolve  14.22  gms.  Naphthalene  at 
o  b  J  (Wheeler,  1920.) 

100  gms.  Quinoline  dissolve  3.02  gms.  Naphthalene  at  20-25°  ( Pucher  and  Dehn,  1921.) 
100  gms.  Equimol  mixture  of  Quinoline  and  Ethyl  alcohol  dissolve  4*69  gms. 
naphthalene  at  20-25°.  <Puchcr  an<1  Dehn>  1921;> 

Data  for  the  solubility  and  vapor  pressures  of  naphthalene  in  (1)  fresh  was n 
oil  (2)  used  oil  after  steam  distillation  and  (3)  still  residues,  are  gi\en  y  un  e 
and  Pippig,  1923.  The  results  are  of  interest  chiefly  .in  the  illuminating  gas 

industry. 


Solubility  of  Naphthalenb  in  Tetralin  and  in  Other  Solvents. 

(Welssenberger,  1927.) 


Results  for: 


Tetralin 

(1,2.3.4-Tetrahydro 
naphthalene  C10H12) 

0  Gms-  Cic^e  per 
1  100  gms .  sat.  sol. 


Decal  in  Hexalin 

(Decahydro  (Cyclohexanol 

naphthalene  CjqH^  C6Hn0H) 


Methyl  hexalin 
(Methyl  cyclo¬ 
hexanol  ch3c6h10oh 


Gms.  C1OH0  Per  0  Gms.  C1OH0  Per 
1  100  gms.  sat.  sol.  1  100  gms.  sat.  sol. 


Gms .  GjqH0  per 
100  gms*  sat.  sol. 


-14 

10 

-  6 

15 

+  1 

20 

13 

30 

23 

40 

30 

50 

36 

60 

10  10.3 

20 
30 
40 
48 


10  5*i 
20  1 1  •  7 
30  19-4 
4O  27 • 9 
50  35-4 


10 

3  •  9 

20 

8.8 

30 

15-3 

40 

25-4 

45 

41.2 

tetra 

hydro 

described  by 


Experiments  upon  the 
naphthalene  and  in  gas  oil 
Mauras,  1937- 


20.3 

30.4 
42. 1 

76.5 


bility  of  naphthalene  vapor  in 
,  .  _ _ ;  »-->t  inn  method  ,  a 
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Rbciprocal  Solubility  op  Naphthalbnk  and: 

(HammlcK  and  Helllcan,  1938.) 


Tri  nitro  mesitylene 


Tri  chloro  tri  nitro  benzene 


On.  Mol .  ClnH0 

Gw.  Mol.  OjqHq 

per  100  gw.  mol. 

solid 

t° 

per  100  gw.  mol. 

Fhase 

sat.  solution 

sat.  solution 

232 

0.0 

CeICH3l3(N02l3 

187.0 

0.0 

229 

10 

183.0 

7.0 

220.7 

20 

II 

171.2 

20.0 

2160 

27 

II 

158.3 

31.0 

205.2 

37 

II 

149.8 

37.0 

192.5 

49 

II 

135.0 

48.O 

177.0 

60 

II 

134.2 

51.0 

160 

71 

II 

130.0 

55.0 

135.5 

8l 

II 

127.2 

59.0 

122.0 

84 

II 

108.9 

71.0 

95.3 

90 

II 

89.0 

80.0 

78.5 

98 

Cin11e 

74.3 

90 

80.0 

100 

a  H  0 

80.0 

100 

solid 

Phase 


> 

3 


"  +  2.1 


2.  1 
ii 

n 


^1  0^8 


2.x  =  2(CflH2Cl3N02).C10He. 


Solubility  of  Naphthalene  in  Liquid  Carbon  Dioxide. 

(Buckner,  1905-06.)  (Synthetic  Method  used.) 


Crit.  Temp. 

34-8 

64 

80 


Gms.  C„H8  per 
100  Gms.  Sat.  Sol. 


8 

54 


100 


Solubility  op  Naphthalbnk  in  Liquid  Carbon  Dioiidb. 

(Quinn,  1928a.) 


The  determinations  were  made  in  sealed' tubes  having  two  arms  which  per¬ 
mitted  separating  the  saturated  solution  from  the  excess  of  C10He.  The 
volume  of  saturated  solution  was  determined  by  graduations  on  the  tube 
and  the  amount  of  C10He  weighed  after  allowing  the  C02  to  escape.  The 
densities  were  determined  in  a  specially  disigned  tube. 


Density  of 
liquid  C02 

Density  of 

sat.  sol. 

Owe.  C1(^e  per 

1.0  gw.  mol.  C02 

(=  44  gms . ) 

Om.  Mols .  C1OH0  per 
100  gw.  mols.  sat.  sol. 

-21 

1.03l(-21°) 

1 . 040 ( -21 0 ) 

O.231 

O 

oo 

rl 

• 

0 

0 

0.927 

O.938 

0-479 

0.372 

+  10 

O.858 

O.872 

O.658 

O.511 

20 

0.770 

O.790 

0.854 

O.662 

25 

0.710 

O.740 

0.901 

O.698 

100  gms.  sat.  solution  of  naphthalene 
about  23  gms.  C10He  at  ?  t°.  (DeCarli, 


in  liquid  sulfur  dioxide  contain 
1927. ) 
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NAPHTHALENE 


Freezing-point  data  are  given  for  mixtures  of  Naphthalene  and: 


Amino  phenolsl^) 

Benzene ( 7 ) ( 34) ( 49 ) 

Benzil(s) 

Benzilic  acidls) 

Benzoic  ac id ( 1 5 ) ( 39 ) 

Benzoic  acid  phenyl  ester! 5) 
Benzoin ( 5 ) 

Bi  benzyl(24) 

Bi  phenyl(24) 

Bromo  naphthalene! 16 ) 
Camphene(6s) 

Camphor! 11)113) 

Chlor  acetic  acid ( 26 ) ( 27 ) ( 57a 
Chlor  acetic  acid  +  phenol(26 
Chloro  naphthalene! 16) 

Chloro  nitro  benzene(2i) 
Cineole ( 3) 

Cresols(4i ) 

Cyclohexane! 25 ) 

Di  nitro  benzenes ( 17 ) (21 )( 18) 
( 23 ) ( 32) ( 36 ) ( 38) ( 46 ) 

Di  nitro  phenol(47) 

Dinitro  toluene  (21M181 
Di  acetyl  tartrate! 35) ( 45) 

Di  chloro  benzene(3o) 

Di  phenyl  amine! 44) ( 51 > 

"  "  "  +  benzene! 7) 

Di  phenyl  methane(29> 

Di  hydro  naphthalene! 56 ) 


Ethylene  bromide(2) (9) 

Fluoro  naphthalene! 16) 

Guaiacol ( 40 ) 

Hydroquinone! 19) 

Iodoform ( 50 ) 

Menthol (4s) 

Naphthol ( 43 ) (12) (55) (56 
(51) (57) 

Naphthol  +  benzene(7) 
Naphthylamine(43)  (31 )  1 51  Hola’idine 


(Palmitic  acetic  ester 

I58) 

Paraffine! 35) 

Quinone! 22 ) 
Resorcinol! 51 )  (19) 
Salicylic  acidls) 
Salol ( 1 ) 

Styphnic  acid(i4) 
Tetryl ( 15) 

5i ) 


Nitraniline(64) 

Nitro  benzene ( 18) ( 23 ) 

(Nitro  naphthalene! 6)  (  33)  Tri  nitro 
)  <35> 

Nitro  phenol ( 42 ) ( 18 ) ( 47 )  Tri  nitro  cresol(47) 
Nitro  mannitol ( 48 )  Tri  methyl  carbinol<20) 

Nitro  penta  erythri tol l 48)Tri  phenyl  carbinol<20> 


Tri  chlor  acetic  acid 
( 17) 

benzene! 18) 
(23) 


Nitro  toluenes(8) 
Phthalic  anhydride! 53) 
Phenanthrene! 31 ) ( 51 ) (29) 
Picric  acid(i8) (42) (52) 
Phenol ( 6 ) ( 28) ( 59) ( 60 ) 

"  +•  chlor  acetic  acid 
(26) 

Picryl  chloride ( 10' ( 14) 
Pyrocatechol(42) ( iq> 
Pyridine(6o) 

Picramide! 14) 

Phenylene  diamine(4) 


Tri  nitro  m  xylene(is) 
Tri  nitro  phenol(3i) 
Tri  nitro  aniline(io) 
Tri  nitro  toluene! 10) 
(18) 

Thymol (6) ( 6  x ) 

Urea! 37 ) 

Urethan ( 54) 

Stearic  acid(62) 
Sulfur! 63) 


(1)  Angelletti,  1928:  (2)  Baud,  1912;  (3)  Bellucci  and  Grassi,  1913;  U) 
Bernoulli  and  Latter,  1933;  (5)  Bernoulli  and  Sarasin,  1930;  (6)  Bernoulli 
and  Veillon,  1932;  (7)  Bruni ,  1898;  (8)  Crockford  and  Simmons,  Jr.,  1933; 
(9)  Dahms,  1895:  (10)  Grimm,  Gunther  and  Titus,  1931;  lnl  Girard,  1891; 
(12)  Hrynakowski  and  Szmyt,  i935e;  (13)  Journiaux,  1912:  (14)  Jefremow, 
1918;  (15)  Jefremow  and  Tichomirowa,  1928;  (16)  Klemm,  Klemm  and  Schiemann, 
19331  1 17)  Kitran,  1924;  (18)  Kremann,  1904;  (19)  Kremann  and  Janetzky, 
1912;  1 20 )  Kremann,  Mauermann,  Muller  II  and  Rdsler,  1922;  (21)  Kremann  and 
Rodenis,  1906;  (22)  Kremann,  Sutter,  Sitte,  Strzelba  and  Dobotzky ,  1922, 
(23)  Kurnakov,  Krotkov  and  Oksman ,  1915;  (24)  Lee  and  Warner,  19351  *25* 
Linard,  1925;  (26)  Mameli  and  Mannessier-Mameli ,  19331  l27>  Mameli  and 
Mannessier;  1913;  <28)  Migliacci  and  Garuili,  1927:  (29)  Miolati, 

(30)  Morris  and  Cook,  19351  <3i)  Mi  lone  and  Rossignolli,  1932;  (32)  Oil  a 
1911-  (33)  Pascal,  1920;  (34)  Pickering,  1893;  (35)  Palazzo  and  Battelli, 
1883 '  (36)  Puschin,  1926a;  (37)  Puschin  and  Kttnig,  1928;  ( 38)  Puschin  and 
Rikovski  1930;  (39)  Puschin  and  Wilowitsch,  1925:  < 40 )  Puschin  and  Vaic, 
192?-  (41)  Rhodes  and  liance,  1921:  (42)  Rheinboldt  Henning  and  Kirscheisen 
1925  •  (43)  Rheinboldt  and  Kirscheisen,  1926;  (44)  Roloff,  1895,  (45  Sc  e 
19io!  (46)  Skau,  1930:  (47)  Saposchinikow  and  Gelyich,  1903,  1904.  (48) 
Urbanski,  19331  <49»  Washburn  and  Read  1915;  ( 50 )  Wassi  1 J |e  ,  9  6 

(<!)  Vignon,  1891;  (52)  de  Gee,  1916:  <53>  Monroe,  1919,  <54>  Vas}lev;  1917 
55  Crompton  4  wiitlby,  .895;  >561  Kus.er,  18,5;  < 57 »  I Iters  and  Isaac. 
1908a ;  l 57a )  Miers  and  Isaac.  1908;  (581  Battell.  and  Martinet.  88s. 

(t;o)  Yamamoto  1908:  (60)  Hatcher  and  Skirrow,  1917,  I6i>  Roloff,  1  9Sl 
\ll)  Courtoune,  1882:  (63)  Bylert  (64I  Puschin  and  Grebenschikov,  1913, 

(65)  Kurnakov  &  Jefremow,  1912. 
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BROMO  NAPHTHYLAMINE  C10H6BrNH2. 

Freezing-point  data  are  given  for  mixtures  of. 

1  Bromo  -2-  naphthylamine  +  Picric  acid  (Hertel  and  Mischinat,  1926.) 

»  _4_  "  +  1,2,6  Dinitro  phenol  " 

H  "  +  M  "  "  (Hertel  and  VAn  Cleef ,  1928.) 

4  »  _j_  "  +  Tri  nitro  anisole  (Hertel  and  Rbmer,  1930.) 

4  »  -1-  "  +  a[2,4.6-Tri  nitro- 

phenoxy]-propionic  "  " 

ethyl  ether 


BIPYRIDYL  (C6H6N)g. 

Freezing-point  data  are  given  for  mixtures  of  bipyridyl  and  tri  nitro 
benzene.  (Smith  and  Watts,  1910.) 


0  NAPHTHOL  C10HtOH. 


Solubility  in  Water. 

t*. 

Gms.0  CjoHyOH 

per  100  cc. 

Sat.  Sol. 

Authority. 

12.5 

O.O44 

(Kuriloff,  1897) 

25  I 

0.074 

(Kttster,  1895.) 

295 

0.0876 

(Kurilofif,  1898.) 

Data  for  the  solubility  of  isomorphous  mixtures  of  /3  naphthol  and  naphthalene 
in  water  at  25.10  are  given  by  Kuster  (1895). 


Solidification  Temperatures  of  Mixtures  of  0  Naphthol  and  Salol 

(Bellucci,  191*.) 


t°  of 

Solidification. 

121 .7 
H6.5 
III 

97-5 

88 


100  gms.  CJ1 


Gms.  &  Q0H7OH  per 
100  Gms.  Mixture. 

IOO 


90 

80 

70 

60 

50 


t°  of 

Solidification. 

80 

68 

52.5 

34  Eutec. 

38-5 

42 


Gms.  ff  (.  10H7OH  per 
100  Gms.  Mixture. 

40 

30 

20 

IO 

5 

o 


Cfilj 


6  dissolve  4.13  gm.  0  Naphthol  at  25°. 

O.442  "  "  "  n  11 


(Warren,  1933.) 
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SOLUBILITY  OF  (3  NAPHTHOL  IN  AQUEOUS  SOLUTIONS  OF  HYDROCHLORIC  AciD 

AT  23°.  (  Knox  and  Richards,  1919. ) 


Equlv.  Normalities. . 

Eqiifv.  Normalities. 

Equlv.  Normalities. 

II  Cl. 

c10h7oh. 

II  Cl. 

C,o  H,OII. 

II  Cl. 

c10n,-on. 

0.00 

0.00324 

4.343 

o.oo333 

8.674 

0.00307 

1.466 

«o.oo4io 

5.785 

0.00319 

11.47 

o.oo34i 

•2.952 

o.oo36o 

7.122 

0 . oo3 1 6 

Solubility  of  0  Naphthol  in  Aqueous  Solutions  of  Picric  Acid  at  290. 

(Kuriloff,  1898.) 


Mols.  X  io*  per  ioo  cc.  Solution. 

Gms.  per  ioo  cc. 

‘ K - 

Solution. 

Solid  Phase. 

'CsHj.OHCNOOj. 

C10H,OH.  ' 

C,„H7OH.' 

O 

609 

0 

O.0877 

p  Naphthol 

5.4 

68.5 

615 

0.0124 

O . 0886 

it 

620 

0.0157 

O . 0894 

“  +p  Naphtholpicrate 

69 

607 

0.0158 

O.0875 

0  Naphtholpicrate 

69 

597 

0.0158 

O . 0860 

U 

88 

494 

0.0212 

0.0712 

ICO 

390 

0.0229 

O.0562 

(1 

196 

180 

O.O449 

O.O259 

308 

105 

O.0706 

O.OI51 

M 

933 

928 

8 

0 

O.2138 

0.2126 

O.OOII 

0 

“  +Picric  Acid 

Picric  Acid 

Data  are  also  given  for  the  distribution  of  0  naphthol  between  water  and  ben¬ 
zene.  The  mean  of  the  cone,  in  C«H6  layer  divided  by  cone,  in  H20  layer  is  given 
as  67.  The  temperature  is  not  given.  The  determination  of  the  0  naphthol  was 
made  by  an  iodine  titration  method. 


The  coefficient  of  distribution  of  0  naphthol  between  H20  and  CHC1,  at  250  is; 
cone  m  H20  +  cone,  in  CHC1,  =  0.0171.  (Marde"’  I9I4  ) 


Data  for  the  solubility  of  0  naphthol,  picric  acid  (naphthol  picrate)  and  their 
mixtures  in  benzene,  determined  by  the  synthetic  (sealed  tube)  method,  are  given 

by  Kuriloff  (1897a). 


100  cc.  90%  alcohol  dissolve  about  55  gms-  0,C1OH7OH  *^5^  am,  Smilh  iyo} } 
100  gms.  95%  formic  acid  dissolve  3.1 1  gms.  0  C,nH7OH  at  18.60.  (Aschan.  1913  ) 
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NAPHTHOLS 

Freezing-point  data  are  given  for  mixtures  of  Naphthols  and: 


Acetamide! 23) 

Acetanilide  +  Salicylic 
Acid! 16) 

Acetanilide  +  Urea!  16) 
Aceto  phenone(36) 
Anthracene (57) 
Antipyrine(26) (50) 
AnilinelaS) 

Amino  phenols! 28) 
Azobenzene! 40) 

Benzoic  acid! 3) 

Benzal  acetophenone! 45 > 
Benzhydrol(27) 

Benzamide! 23 ) 

Benzo  phenone! 32) 
Carbazole!  31 ) 

Camphor!  11 ) 

Chalcone! 46 ) 

Chloro  naphthalene! 15 ) 
Cinnamic  aldehyde! 39 ) 
CineoleU) 

Cyclic  oxide  from 
methyl  diphenate<7) 
Chlor  acetic  acid(44> 
Cinnamic  acid(33) 

Di  methyl  amino 

benzo  acetophenone! 45 ) 
Di  methyl  amino-p- 

methoxy  aceto  phenone! 
Di  methyl  amino  benzo 
phenone(45) (46) 

Di  methyl  pyrone(20) 

Di  phenyl  methane(25) 


Di  phenyl  amine! 34) (57 )  Picric  Acid  +  Ethylene 
Di  nitro  toluene! 14!  bromide(8) 

Di  nitro  "  +  naphthols(s6)Quinone( 37) 


Di  nitro  benzene! 14) 

Di  methyl  oxalate! 33) 

Di  anisol  acetone(46) 
Ethylene  bromide(8) 

Ethylene  "  +  picric 
acid (8) 

Ethyl  oxalate! 33) 

Fenchon! 24) 

Iodo  biphenyl(47) 

Methylene  dioxy  chalcone! 1) 

tt  II  *11  4. 

picric  acid! 1 1 
Methylene  dioxy  benzal 
aceto  phenone! 2) 

Methyl  naphthalene! 54) 


+  nitro  benzene! 37 ) 
Resorcinol! 57  > 

Sarcosine  anhydride! 48) 
Salol ( 50 ) 

Salicylic  acid(9> (3) 

11  H  -f 

Acetanilide! 16) 

Salol  +  Sulfonal(s) 
Styryl  ketone(46) 
Sulfonal(5) 

Sulfonal +  Salol ( 5 ) 
Salicylic  aldehyde(39> 
Succinic  acid(27)(33) 
Succinimide! 24) 

Styphnic  acid! 19) 


Naphthalene! 10) ( 17 1  (  41 ) ( 42)  Toluidine! 28 ) ( 38) ( 49 ) 


(511(56) 

Naphthols(57) ( 10) 

"  +  Dinitro  toluene(56) 

Naphthylamine(57) ( 38) ( 18) 
(51) (52) 

Nitro  benzene  +  quinone(37) 
Nitro  benzaldehyde! 12) ( 13) 

( 46 )Cky  benzaldehyde(29) 

Phenyl  tetra  methyl  tetra 
45)  hydro  pyran(7) 

Phenoll43) 

Phenylene  diamine! 38) 

Phenyl  acrylo  phenone  (45) 
Picric  Acid! 1 ) ( 21 ) 


(57l 

Tetra  methyl-p-diamino 
benzo  phenone(46) 
Tetra  methyl  phthalan 
(7) 

Tri  chlor  acetic  acid 
(22M21) 

Tri  nitro  toluene! 14) 
Tri  nitro  phenol (2) 

Tri  phenyl  carbinol(35) 
Tri  phenyl  methane(3o) 
Urea! 53) 

"  +  acetanilide! 16) 


(1)  Asahina,  1934a;  (2)  Asahina,  1934;  (3)  Bartholomew  and  Wark,  1926; 

(4)  Bellucci  and  Grassi,  1913;  (5)  Bianchini,  1914;  (7)  Bennett  and  Wain, 

1936;  8)  Brum,  1898;  (9)  Castiglioni,  1937;  (10)  Crompton  and  Whiteby,  1 

Cai11®’  1909,  1910;  (12)  Dischendorfer,  1928;  (13)  Dischendorfer 
and  Nesitka,  1928 ;  ( 14 )  Giua  and  Marcellino,  1920;  (15)  Grimm,  Gunther  and 
;  93i;  (16)  Hrynakowski  and  Szmyt,  1935c;  (17)  Hrynakowski  and  Szmyt, 

1Q1U  <i;»  MTn  SVT-’  19341  ,19)  Jefremow’  1934;  (20)  Kendall 

1914,  (21)  Kendall,  1916;  (22)  Kitran,  1924;  (23)  Kremann  and  Auer,  1918' 

(24)  Kremann  and  Dietrich,  1923;  (25)  Kremann  and  Fritsch,  1920;  (26)  ’ 

andm7awn^v  aaS’  19(19:l^7’  Kremann  and  Drazil-  j924;  (28)  Kremann,  Lupfer 
and  7awnS’  19201  29  K/emann  and  ^nlsch,  1923;  (30)  Kremann,  Odelga 
toi8Z k;  19211  i31i  KremannnaDd  Slovak’  1920;  (32)  Kremann  and  Zechner 
:  33  Krpmann *  ^  Drazi1,  19241  ‘ 34 ’  Kremann  and  Schadinger, 

Sutter,  ^Si  tte^Strzelba^and  '  1^38)' "V  K~ 

Goebel  and  Angern,  1925’  (47)  Pfeiffer  <?rh  t  a  t924’  4b)  Pfeiffer, 

Angern  and  Wang,  (4,?  Philip  Va^ T*’  19291  (48’  Pfeif^r, 

(5i»  Rheinboldt  and  KirsSheisel!  !U!  U2) T  CaVa^nari:  ^12; 
1925;  (53)  Puschin  and  Konig  1928'  (<u)  qlai  ’  ^enrun8  ancl  Kirscheisen 

Tscherbow,  ,5„  vignon!  ”  S  ‘93°;  '56’  Trif0°°“  a"d 
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DIOXY  NAPHTHALENES  ( Naphthalenediols)  H  H  (OH)  . 

10  6  2 

Freezing-point  data  for  mixtures  of  Dioxy  naphthalenes  with  Benzamide, 
Naphthylamines  and  Phenylene  diamines  are  given  by  Kremann,  Hemmelmayr 
and  Riemer,  1922.  Results  for  mixtures  of  Dioxy  naphthalenes  with 
succinimide  are  given  by  Kremann  and  Dietrick,  1923. 

FURFURALIZINE  CAH,0CH:  N-N:CHC.H_0 

4  0  4  3 

Freezing-point  data  for  mixtures  of  Furfuralizine  with  Benzalazine 
and  with  Thiophenalazine  are  given  by  Pascal,  1914. 


0  NAPHTHALENE  SULFONIC  ACID  C10H7SO3H. 

Solubility  in  Aqueous  Hydrochloric  Acid  at  30°. 

(Masson,  1912.) 


dyof  Sat. 
Solution. 

Mols.  per 

Liter  Sat.  Sol. 

Gms.  per 

Liter  Sat.  Sol. 

HC1. 

C,oH7SO,H. 

HC1. 

C.oHjSOjH' 

I.IQ25 

O 

3  •  263 

O 

679 

1-1653 

I  .  29I 

2.470 

47.08 

514 

I- 1553 

I  .826 

2 . 1 1 7 

66.59 

440.6 

I  .1115 

4.OI7 

O.762 

I46.5 

I58.6 

i -1107 

7.232 

O.089 

263 . 7 

18.5 

1.1569 

0.88 

OO63 

360.3 

I3I 

Solubility  of 

a  and  0  Naphthylamine 

Salts  of  Naphthalen 

_ _  _  _  (Wales,  1922.) 

The  solutions  were  saturated  by  constant  agitation  in  a  thermostat  for  one  day. 
Freshly  prepared  mixtures  were  used  in  all  cases.  The  saturated  solutions  were 
analyzed  by  evaporation  to  dryness  and  weighing  the  residue.  The  author  does 
not  state  clearly  that  o. 01  n  HC1  was  used  as  solvent  in  all  cases,  but  this  is  apparently 
the  case  since  it  is  mentioned  that  the  compounds  hydrolyze  in  pure  water  and  that 
0.0 1  nHCl  is  necessary  to  prevent  hydrolysis.  Results  arc  given  for  intervals 


of  5°  between  25°  and  98°. 
a  Naphthylamine  salt  of  : 
Naphthalene  a  Mono  sulfonate, 

0 

0  Naphthylamine  salt  of  : 
Naphthalene  (J  Mono  sulfonate 
»  a  » 

Ferrous  salt  of  Naphthalene  0 


Crams  each  compound  determined  separately  per  too  sms.  solvent  at 


2.i*.  35. 

0.3 i 25  0.5007 
0.2039  0.2985 


o.o563 
o. 1735 


Mono  sulfonate .  o.3o22 

a  Naphthylamine  salt  of  : 

Naphthalene  1.5  Di  sulfonate. 

»  1.6  » 

»  2.6  » 

»  2.7  » 

3  Naphthylamine  salt  of  : 

Naphthalene  1.5  Di  sulfonate. 

1.6  »> 

2.6 

2.8 


)) 

)> 

» 


» 

» 


o . o6o5 
2 . 290 
0.517 

0.8689 

0.0727 
0.2952 
o . 0296 
o. i 3 27 


0.0736 

0.2533 


o.o853 
4.210 
0.7178 
1 . 1 62 

0.0887 

0.4934 
0.041 2 
o.  1917 


45*. 

55”. 

70°. 

on*. 

0.7340 

0.9733 

1.368 

2 . 028 

0. 4420 

0.62.43 

0.8493 

2.  1 3  2. 

0. 1008 

O. l434 

0.2093 

0.4667 

o.3g85 

0.6044 

\'.  1 4 1 

2 . 980 

0.6174 

O.9I7I 

1 . 3g3 

2.  .  882 

0. io33 

0. i 563 

0.2212 

0.40I0 

9-59° 

- 

- 

1  oo5 

1 .288 

2 . 062 

1.77° 

1  -  />99 

2. .  4o5 

10. 3o 

87.70 

0. 1233 

0.1701 

O . 2562 

O.4427 

0.6789 

0.9546 

1 . 852 

4.019 

0.0594 

0 . 0702 

0 . 1 093 

0 . 2.207 

0.2737 

0.42.41 

0.6791 

1.433 

The  Ferrous  sol.  of  ™ ^ com^n.h  The  solubility 

The  solubility  results  are  in  term,  o  1  “  5  su|[onaU,'  s|,„»s  a  break  at  54°, 

r/thlTfor^he  u  tThthyUmine  suit  ot  naphthalene  a  sulfonate  shows  a  break 
at  66°. 
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naphtalene  sulfonic  acids. 


Solubility  of  Benzyl  Pseudo  Thiourea  Salts  of  Naphthalene  Mono 
AND  DlSULFONIC  ACIDS,  IN  0.2  NORMAL  HYDROCHLORIC  AciD. 

(  Chambers  and  Scherer,  1924  .) 

The  experiments  were  made  to  obtain  data  upon  which  methods  for  the  analytical 
separation  of  naphthalene  sulfonic  acids  might  be  based. 

Gius.  compound  per  liter  of  sat.  sol.  lu  0.  n.  IC  Cl. 


Kentyl  pseudo  tlilo  urea  salt  of  Naphthalene  : 


t*. 

a 

moiio*iilfonftt<i. 

P 

moiitiMilfunale. 

1.5 

dlsulfonale. 

2.7 

dlsulfonale. 

2.6 

dlsulfonale. 

0.  .  . 

0.2 

O 

O 

0.7 

0.7 

10.  .  . 

5.8 

0.3 

O.O7 

1 .2 

1  .  I 

20 .  .  . 

...  7.7 

0.5 

O.lG 

2.2 

1  .6 

3o.  .  . 

0.8 

0.35 

3.<) 

2.4 

4o  •  •  • 

...  1 3 . 5 

1 . 2 

0.77 

(>.6 

3-7 

5o .  .  . 

...  .7.8 

2.2 

1  •  / 

11.5 

5-7 

60.  .  . 

.  . .  23 . 5 

3.5 

3.6 

20 . 0 

8.8 

70. . . 

5.5 

7.8 

34 . 7 

1 3 .8 

80.  .  . 

...  4o.4 

8.6 

16.8 

59.4 

20.4 

90.  .  . 

<3. 7 

35.7 

1  o3 . 5 

3i  .0 

100. . . 

...  70. 0 

21.6 

77.6 

177.8 

47*3 

PIPERONYL  ACRYLIC  ACID  C10He04. 


One  liter  sat.  solution  in  water  contains  0.027  gm.  piperonyl  acrylic 
acid  at  250,  One  liter  sat.  solution  of  alio  piperonyl  acrylic  acid 
contains  0.48  gin.  at  250.  (Roth  and  Stoermer,  1913.  ) 

(1  NAPHTHYL  AMINE  C10H7.NH2. 

100  gms.  para  cymenc  (b.  pt.  176-176.5°)  dissolve  8.63  gms.  (3  C10  II7N  H,  at  3o°. 

I  Whoeler,  1920.  ) 

a  NAPHTHYLAMINE  p  Sulfonic  Acid,  1.4  a  CmHeNHj.SOjH. 
a  NAPHTHYLAMINE  0  Sulfonic  Acid,  1.2  a  CioHjNHj.SOjH. 

Solubility  of  Each  Separately  in  Water. 

(Dolinski,  1905) 


Gms.  per  100  Gms.  HjO. 

t*. 

P  Sulphonic 
Ac. 

0  Sulphonic 
Ac. 

f. 

0 

0  027 

0.24 

50 

10 

0  029 

0.32 

60 

20 

0.031 

041 

70 

30 

0.037 

0.52 

80 

40 

0  048 

0.65 

90 

1 00 

Gms.  per  too  Gms,  FLO. 

P  Sulphonic  o  Sulphonic 

Ac. 
O.81 


Ac. 

0.059 

0.075 

0.097 

0.130 

0175 

0.228 


1 .01 

1  37 

1 .80 
2 .40 

319 


at  25°  isTSn'r.V  "bConcn  i^  HaO  =h bcfnzcne  and  "ate* 
mine,  similarly  determined  is  2S2  ^  CO€^c,ent  f°r  «  naphthyla 

'  °  *  (Farmer  and  Warth,  1904  > 
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Results  for  equilibrium  in  the  ternary  system  a  Naphthyl amine  +  Resorcinol  + 
Sulfur  are  given  by  Hrynakowski,  Staszewski  and  Szmyt,  1937. 

Freezing-point  data  are  given  for  mixtures  of  Naphthylamines  and: 


Acetanilide! 6) 

Acetyl  diphenyl(28) 
Antipyrine! 41(27) 

Acetic  acid(2i) 

Amino  phenols! i6 ) 
Anthracene! 39) ( 37) 
Azobenzene! 28) 

Benzoic  ac id! 1 ) ( 21 ) ( 25 > 
Benzamide! 35) 

Benzo  phenone! 19 ) 

Benzo  hydrol(i3) 
Catechol l 32) 

Camphor! 8) 

Cinnamic  acid(2i) 

Chloro  nitro  benzene(2l 
Chloro  dinitro  ben¬ 
zene!  2) 


Di  nitro  toluenes! 17 )( 15 ) 
Di  nitro  phenol! 15) 

Di  nitro  anisole(s) 

Di  oxy  naphthalenes! 18) 

Di  phenyl  methane! 14) 

Di  phenyl  amine(37> 
Fluorenel 26) 

Fluorenone! 29) 

Guaiacol (38) (34) 
Hydroquinone! 32) ( 12) 

Iodo  biphenyl(30) 

Methoxy  anthraquinone! 28) 
Methyl  naphthalene! 3) 
Michlerfe  Ketonel26) 
Naphthalene! 36) (37)125) 
Naphthols! 37 ) ( 7 ) ( 3 ) ( 35 ) 


Nitro  benzene*  Quinone! 22) 
Phenol ( 11 ) ( 33) 

Propionic  acid(2i) 
Pyrocatechol! 12) 
Pyrogallol ( 24) 

Quinone! 22) 

"  +  nitro  benzene(22) 
Resorcinol ( 32) ( 37) ! 12) 
Sarcosine  anhydride! 31) 
Salicylic  acid(2i)(25) 
Succinic  acid(2i) 

Tetra  methyl  di  amino 
benzal  acetone (29) 

Tetra  methyl  diamino 
benzo  phenone! 29) 
Toluidine! 37) 

Tri  chlor  acetic  acid(9) 
Tri  nitro  benzene! 15 ) l 35 ) 
(36) 

Tri  phenyl  carbinol(23) 
Tri  phenyl  methane!  19) 


1361(20) 

Chloro  naphthalene! 10) ( 3 INapht hylamines! 4a) 

Di  anisal  acetone(29>  Nitroso  dimethyl  aniline 

Di  nitro  benzene(35>  1 15)  (35K23) 

Di  phenyl! 40)  Nitro  phenols! 15) 

Ni tronaphthalene(4i ) 

(1)  Baskow,  1918;  (2)  Giua,  Marcellino  and  Carti,  1920;  (3)  Grimm,  Gunther 
and  Titus,  1931;  (4)  Hammick,  Edwards,  Illingworth  and  Snell,  19331  Ua) 
Grubelmann  and  Weiland,  1929;  <5>  Hertel  and  Romer,  1930;  « 6)  Hrynakowski 
and  Adamanis,  1933a;  ( 7 )  Hrynakowski  and  Szmyt,  1934;  *8)  Journiaux,  1912; 

(9)  Kitran,  1924;  (10)  Klemm,  Klemm  and  Schiemann,  1933;  Kremann,  1906; 

(12)  Kremann  and  Csanyi,  1916;  (13)  Kremann  and  Drazil,  1924;  ( 14)  Kremann 
and  Fritsch,  1920;  (15)  Kremann  and  Grasser,  1916;  (16)  Kremann  and  Hohl, 

1920;  (17)  Kremann,  Honigsberg  and  Mauermann,  1923;  I  18)  Kremann,  Hemmelmayr, 
and  Riemer,  1922;  (19)  Kremann  and  Schadinger,  1918,  (20)  remann  an 
Strochschneider,  1918;  (21)  Kremann,  Weber  and  Zechner,  ^25;  22)  Kremann, 

Sutter,  Sitte,  Strzelba  and  Dobotzky,  1922;  (23)  Kremann  and  Wlk,  1919, 

(24)  Kremann  and  Zechner,  1918;  (25)  Milone  and  Rossignoli,  1932;  (26) 
Pfeiffer,  1924;  (27)  Pfeiffer  and  Angern,  1926;  (28)  Pfei* ter’. ^[pfeif  fir 
Seydel  and  Quehl,  1930;  (29)  Pfeiffer,  Goebel  and  Angern,  1925,  *  30 »  W  <fer' 
Schmitz  and  Inoue,  1929;  (3i>  Pfeiffer,  Angern  and  ^27,  (32)  P  xUp 

and  Smith,  1905;  <33>  Philip.  19031  >34)  Puschin *"d  ' Kirscheisen 

1892;  (40)  Washburn  and  Read,  1915*  (41)  Tsakalotos,  1912. 


PHENYL  PYRROLE 


o^e^' 


100  gms 
tain  15  gms 


sat.  solution  of  phenyl  pyrrole 
C1OH0N  at  ?  t°.  IDe  Carli,  1927.) 


in  liquid  sulfur  dioxide  con- 
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2-Amino-5  NAPHTHOL-i-SULFONIC  ACID  Ci0  H3(5)OH(2)  NH  j  (i)  S03  H . 

1000  cc.  cold  water  dissolve  2.12  gms.  of  the  compound.  The  solubility  of  the 
potassium  salt  of  the  compound  is  about  94  grams  per  h.er  .tjS^  ^  ^  ^ 


NAPHTHYLAMINE  Di  SULFONIC  ACIDS  2.6.8  and  2.5.7  C10H*(NH,1 

(SOaH),. 

ioo  gws.  sat.  sol.  of  the  2.6.8  compound  in  water  contain  9,,‘>-4  bms>  *7 
»  »  2.5.7  »>  »>  22.97  ® 

(  Braunschweig,  1926.  ) 


1-  NAPHTHYLAMINE,  2.4.7-Tri  SULFONIC  ACID  C1QH4NH(S03H) 3- 

One  liter  sat.  solution  of  1  Naphthylamine,  2.4*7-Tri  Sulfonic  Acid  in 
Water  contain  184  gms.  Cj QH4NH ( S03H )  3  at  20°  and  315  gms.  at  8o°.  (Fritsch, 
1930.)  The  author  also  gives  results  for  the  solubility  of  the  Na,  Ca,  Ba 
and  K  salts  of  this  acid  in  water  at  20°  and  at  8o°. 


p  J  NAPHTHYLAMINE  HELIANTHATE  C,oH7NHt.CuH15 N3S03. 

iooocc.  water  dissolve  o.i3igm.  of  the  a  compound  at  20-25°  )  (Stark and  Dehn, 
»  »  O.Io3  >>  [3  »  »  $  1918.) 

PHENYL  TARTRIMIDE  and  Related  Compounds. 

Solubility  of  Each  Separately  in  Water  and  in  Methyl  Alcohol. 


Compound. 

(  Casale,  1917,  1918.  ) 

Formula. 

Solvent. 

f. 

Gms.  empd.  per 
100  gms.  sat.  sol. 

d  Phenyl  tartrimide  or 

CIIOII.  co\ 
CHOH.CO/  *  JC‘l5 

j  H,0  1 

Changes  to  tartranilic  acid 

Tartranil . 

(  CHjOH 

18 

2.84 

d  Phenyl  tartraminic  acid 

CHOH.CONII  .C6Hj 

j  H,0 

17.4 

2.853 

or  Tartranilic  acid . 

CIIOII.  COOH 

)  CII3OII 

■  4 

1 5.66 

d  Mono  phenyl  tartra- 

CIIOII. CONH.CcII5 

}  Hs0 

21.5 

0.4726 

mide  or  tartranilamide. 

CIIOII. COONH, 

(  CII3OII 

21.5 

1  .o3t 

d  Tartranilide . 

CIIOII.  COMI.  Cell-, 

1 

J  CII3OII 

20 

0.2 1 5 1 

CHOII.CONlI.Cf.H  ; 

p  Ethoxy  phenyl  tartra-  CIIOII. C0\ 

mide .  CIIOII.  C0/^CGllt'0Csli3 

/i  Ethoxy  phenyl  tartra-  CIIOII. COMI.C?H*.0C,lls 

minicacid .  CIIOII. COOII 

Methyl  ether  oip Ethoxy  CIIOII  .C0M1.C..II  ,.OC,ll , 

phenyl  tartraminic  acid.  Cl  10 1 1 .  COO .  Cl  I , 

Ethyl  ether  of  p  Ethoxy  CI10II  .COMLC«H*.OCS1I3 

phenyl  tartraminic  acid.  CIIOII  .COO.CJI 
p  Oxy  phenyl  tartra-  CIIOII.  C0\  ’  , 

.  ciioii. co/N  Cr,HlOH  * 

CIIOII. CO. MI. cr>llt01l  I 

-  j 


d  Mono  oxv  phenyl  tar- 

t  larnido  .  . . 

d  Mono  oxv  di 

pheny 1 

tai  tramide. . 

P  Oxy  phenvl 

tartra- 

minic  acid  .  . 

CHOU. CO. Ml. C6II. (Jll  ) 

CIIOII. CO. Ml. C6II,  ( 
CIIOII.  CO.  Ml.  C6Iliail  ) 


CII;tOII 
11,0 
CH301I 
CIIOII 
CII30II 
ClljOll 
Cl  I  01  I 
11,0 


14 


14 


I  3 


1 3 


1  > 


1  > 


14 


1 .5o.'| 

o.^oo5 

1.88 

4.496 

2.913 

i.58 

1 .58 » 


4.2 1 5 
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PYRENE  C10H10. 

Freezing-point  data  are  given  by  Shinomiya,  1940,  for  mixtures  of 
Pyrene  and  each  of  the  following  compounds:  Dinitro  benzenes,  dinitro 
phenol,  dinitro  tolueue,  picramide,  picryl  chloride,  tetra  nitro  benzene 
tri  nitro  anisole,  tri  nitro  benzene,  tri  nitro  cresol,  and  tri  nitro 
toluene 


DIHYDRO  NAPHTHALENE  C1QH1(). 

Freezing-point  data  for  mixtures  of  dihydro  naphthalene  and  naphthalene 
are  given  by  Kiister,  1891. 


NAPHTHYLENE  DIAMINE  C10HfllNH2>2. 

Freezing-point  data  for  mixtures  of  naphthalene  diamine  and  o  cresol  are 
given  by  Puschin  and  Sladovic,  1928. 

BENZAL  ACETONE  CeH,.CH :  CHCOCHj. 

Freezing-point  data  are  given  by  Pfeiffer,  Goebel,  and  Angern,  19251 
for  mixtures  of  Benzal  acetone  and  each  of  the  following  compounds: 
Acenaphthene,  Naphthyl  amine,  Nerolin,  Nitraniline  and  Tetra  methyl 
diamino  dibenzal  acetone. 


BENZOYL  ACETONE  C8H6C0CH2C0CH3. 


100  gms.  sat.  solution  of  benzoyl  acetone  in 
contain  about  43  gms*  C6H&CC)CH2C0CH3  at  ?  t  . 


liquid  sulfur  dioxide 
(DeCarli,  1927.* 


METHYL  CINNAMIC  ACID  C6H&C(CH3)  :CHCOOH. 


Solubility  of  Several  Alkyl  Cinnamic  Acids  in  Benzene  and  in 

Petroleum  Ether.  (Stoermcr,  Grimm  and  Laage,  191-.) 

Gms.  rmpd.  per  lOOgms. 


Compound. 

fj  Methyl  cinnamic  acid  (staldci . • 

„  (unstable.  . . 


Formula. 

CJl-  .ClCH,)  :  CH.COOH 
)> 


.  (mixed  form'. 

Ethyl  cinnamic  acid  (atahlc) . 

v  »  (unstable) . 

,  »  (mixed) . 

[i  I'ropyl  cinnamic  acid  (stable) . 

„  .  (unstable! . 

#  •  (mixed) . 

r,  Methoxy  pMcthyl cinnamic  acid  (stable) . 
t  .  (unstable)  . 

,  (mixed).. 

// 3  Dimethyl  cinnamic  acid  (stable).... 
n  „  (unstable  .. 

.  (mixed.... 


c4  II,. C (C,  n,i  :  CH.COOII 

w 

>» 

c„  ii..c.iC,ii,)  on. coon 


t> 

(2  tll,O  All,.C(CII,):CHCOOH 

» 

» 

GHj  (V)  C,,  II,  C(CII,I :  CI1COOII 


Petroleum 


M.  pt. 

t*. 

benzene. 

ether. 

yS.5 

2 1 

19.2 

2.08 

i3t  .5 

21 

7.8 

0.89 

-/b.o 

2  I 

5.2 

<5.5 

20 

44--r> 

>•7 

£.5 

20 

•  1.5 

0.G8 

62-Go 

20 

122 .0 

G.a 

94 

86.5 

to  — 
to  oc 

1,4.6 

58.0 

1 .5 

4.5(i8-) 

Sq-Go 

20 

88.5 

9.8(21*) 

<(6.5 

21 

10. 0 

1 .  t 

>  1 

8.2 

0. 1 

76-78 

2  1 

33.  a 

2 . 25 

■  35 

20 

•».G 

0.12 

117.5-1 18 

20 

1 1 .8 

0 . 55 

94-96 

to 

18.2 

i  .8 
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METHYL  CINNAMATE  C6H6CH:CHC00CH3 . 

The  critical  solution  temperature  of  mixtures  of  methyl  cinnamate  and 
iso  amyl  benzoate  is  15-8  .  (Lecat,  1938.) 

Freezing-point  data  for  mixtures  of  methyl  cinnamate  with  chloro  acetic 
acid  and  tri  chloro  acetic  acid  are  given  by  Kendall  and  Booge,  1916. 

METHYL  PHENYL  TRICHLORO  ETHYL  CARBAMATE  C0(NCH3.CeH6M0CgHgCl3)  . 

Freezing-point  data  for  mixtures  of  q  Methyl  phenyl  voluntal  with  acetyl 
amino  antipyrine,  with  antipyrine  and  with  sarcosine  anhydride  are  given  by 
Pfeiffer  and  Seydel,  1928a. 

METHOXY  CINNAMIC  ACID  p  C^O.CgH^CHlCHCOOfl . 

One  liter  sat.  solution  of  p  methoxy  cinnamic  acid  in  water  contains 
0.0712  gm.  CH30.CflH  CH:CHC00H  at  350. 

One  liter  sat.  solution  of  alio  p  methoxy  cinnamic  acid  in  water  contains 
1.966  gms.  at  350.  (Roth  and  Stoermer,  1913* ) 


Freezing-point  data  are  given  for: 

p  Methoxy  Cinnamic  acid  +  Azoxyphenetol  iPrias,  1909.) 

"  +  p  Azoxyanisole  (de  Kock,  1904.) 

"  "  "  +  Hydroquinone 


p  METHOXY  PHENYL  FUROXIME  CH30C6H4[(CgNg0)0]CH3. 

Freezing-point  data  for  mixtures  of  p  methoxy  phenyl  furoxime  and  methoxy 
phenyl  methyl  dioxy  diazine  are  given  by  Milone,  1929. 


METHYL  CUMARIC  ACID  C10H1003. 

One  liter  sat.  .solution  in  water  contains  0.084  gm.  methylcumaric  acid 
at  350.  (Roth  and  Stoermer,  1913.) 


METHYL  CUMARINIC  ACID  C10H1Q03. 

One  liter  sat.  solution  in  water  contains  0.713  gms.  methyl  cumarinic 
acid  at  350.  (Roth  and  Stoermer,  1913.) 


DIMETHYL  TEREPHTHALATE  CflH4 (COOCH3 ) g . 


Freezing  point  data  for  mixtures  of  dimethyl 
chloracetic  acid  are  given  by  Kendall  and  Booge 


terephthalate  and 
,  1916.) 


tri 


SREATININE  PICRATE  ClH,N,O.OHC.H,(NO,V 

100  gms.  sat.  solution  in  water  contain  0.113  cm  oicrate  at  >70  k  n  1R0 
al,,..o.,.63C",a'  3l.  5.,o.4,r,g„,a,  48.0",  ,  .oSsTm  P.t  7T.nd  l ^gntnl”' 
“"»«*•  10  »q-  5«*/.  ethyl  alcohol  contain  pic?ata 

18,0  162  6">-  *<  l9  •  o.753  gm.  at  37«,  !.7i8  gm.  at  57"  and  3.1  6  gm.  at  74« 

( Medes,  1924-1  #2«.  ) 
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n-a-DIMETHYL  INDOLE  (CH3)  2NCeH5. 

Freezing-point  data  for  mixtures  of  n-a  dimethyl  indole  and  sarcosine 
anhydride  are  given  by  Pfeiffer,  Angern  and  Wang,  1927. 

p  Acctoxy  ACETANILIDE,  CH.CO.OC^NHCOCH,  p. 

100  cc.  of  sat.  solution  in  water  contain  0.239  gms.  CH.iCO.OCe^NHCOCHjat  25°. 
ioocc  of  sat.  solution  in  chloroform  contain  3.25  gms.  »  * 

(Emery  ai.d  Wright,  1921.) 

Data  for  the  distribution  of  p  acetoxyacetanilide  between  water  and  chloroform 
are  also  given  by  Emery  and  Wright,  1921. 

ANETHOLE  ( p  Propylanisole)  CFhCHCHMCeFLOCHj. 

Solubility  in  Aqueous  Alcohol  at  20° 

(Schimmel  and  Co.,  Reports,  Oct.  1895,  p.  6.) 

Vol.  per  cent  alcohol  =  20  25  30  40  50 

Gm.  anethole  per  liter  aq.  alcohol  =  0.12  0.20  0.32  0.86  2.30 

vvt.T  ems.  anethole  dissolve  in  one  liter  of  9®%  alcohol  at  room  temperature. 

J  (Squire  and  Caines,  1905 

Freezing-point  data  for  mixtures  of  anethole  and  menthol  are  given  by  Scheuer 

(1910). 

CUMINIC  ACID  C3H7C8H4.COOH  (p  Isopropyl  Benzoic  Acid). 

Solubility  in  Water  at  250.  (Paul,  1894) 

1000  cc.  sat.  solution  contain  0.1519  gm.  or  0.926  millimol  cumimc  acid. 


TETRALIN  (1,  2,  3,  4'Tetrahydro  Naphthalene)  C10H12. 

Solubility  of  Tetralin  in  Super-Heated  Water.  (Jaeger,  .926  ) 

SXLXo*?,  d0ayTX  JZ&WL  .aye.  .b.  ™l«  .«  f» 

upper  floating  layer  was  carefully  measured. 

11  .  l.'iO*.  soo*-  -dU  ■ 

Cc.  C,o II dissolved  per  10.MX.  11,0.  ..,,,(0.0,)  o.«4  (o.o4-o.o9)  °-4o(o.35-o 

with  those  lor  tetralin. 
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ALLYL  PHENYL  THIO  UREA  ( NHCgHg  >  I NHCflH6 ) CS. 

Solubility  op  Alltl  Phenyl  Thiourea  in  Several  Solvbnts. 

(Schlschokln,  1928.) 


Results  for: 


Acetic  Acid 

Methyl  Alcohol 

Ethyl  Alcohol 

Paraldehyde 

On.  Mols. 

On.  Mols. 

Gn.  Mols. 

Gn.  Mols. 

.0 

C10H12N2S 

,0 

C10H12N2S 

.0 

C10H12N2S 

t° 

C10H12N2S 

t 

per  100  gn. 

t 

per  100  gn. 

V 

per  100  gn. 

per  100  gn. 

nols.  sat.  sol 

nols.  sat.  sol. 

nols.  sat.  sol. 

nols.  sat.  sol. 

43-0 

5.02 

40.0 

4-57 

44-7 

4.85 

49.o 

4.92 

56.5 

10.50 

46.0 

6.99 

55.2 

10. 18 

58.0 

9-71 

65. S 

19.89 

59.5 

19.24 

61.3 

16.55 

68.0 

19.42 

72.5 

31.04 

65.7 

28.  13 

64.8 

21.44 

72.8 

27.23 

76.7 

41*  l6 

71.7 

38.37 

68.8 

26.63 

78.3 

40.37 

78.1 

49-54 

77.2 

48.70 

70.2 

31.49 

81.2 

48.98 

84.8 

63.57 

81.5 

57.63 

74.5 

41.  l6 

84.5 

59.54 

86.7 

67.83 

86.5 

70.79 

78.7 

49-54 

88.6 

70.58 

91.0 

78.74 

91.0 

77.45 

84.8 

63.57 

92.3 

80.O 

99.0 

100.00 

99.0 

100.00 

91.0 

78.74 

99.o 

100.0 

Chloroform 

Tri  chlor  acetic  acid  Acetic  acid  anhydride 

On. On.  Mols. 

On.  Mols. 

Gn. 

Mols. 

On.  Mols. 

t° 

cio*W  ro 

C10H12N2S 

C10H12N2S  .0 

C10H12N2S 

per  100  gns.  1 

per  100 

gne , 

per 

100  gn.  1 

per  100  gn. 

nols.  sat.  sol.  nols.  sat 

.  sol. 

nols. 

sat.  sol. 

nols.  sat.  sol. 

46.7 

19.85 

85.O 

62.76 

<  50 

44.69 

43-5 

54.04 

58.0 

28.56 

86.0 

67.26 

69 

58.81 

71.3 

66. 63 

66.5 

36.86 

90.8 

78. 36 

74-5 

68.66 

81.3 

78.46 

75.0 

47.46 

99. 1 

100.0 

81.8 

75.57 

99.0 

100.00 

Di  bromo  benzene  o  Nitraniline  Nitro  benzene  Di  phenyl  amine 


On.  Mols  • 

,0  C10H12N2S  0 
Per  100  mu. 

nols.  sat.  sol. 


On.  Mols. 


C10H12N2S 
Per  100  gn. 

nols .  sat.  sol. 


On.  Mols. 


C10H12f)2S 
Per  100  gn. 

nols.  sat.  sol. 


On.  Mols. 

C10H12N2S 
Per  100  gn. 

nols.  sat.  sol. 


87 

0.0  (1) 

71.0 

O 

O 

fo 

83.7 

11.0  (1) 

65.5 

9.90(2) 

81.5 

20.45(1) 

63.2 

13.20(2) 

79.2 

30.20(1) 

59-0 

19.94(2) 

79.0 

41.68 

60.5 

29.46 

81.0 

47.30 

70.5 

41.99 

85.0 

88.2 

60.47 

83.O 

62.28 

70.33 

91-5 

80.50 

92.3 

95.8 

82.  12 

90.91 

99.0 

100.0 

30.0 

4.98 

53-8 

19.50 

42.5 

9.92 

57.o 

21.00 

56.2 

19.26 

64.6 

30.30 

65.3 

29.85 

69.0 

34.70 

72.5 

39.60 

72. 5 

39.62 

80.0 

52.86 

77.5 

48.80 

83.9 

61.01 

78.0 

49.32 

90.5 

76.25 

83.5 

60.00 

94.3 

88. 10 

88.5 

70.77 

91-5 

O 

OO 

11  S0Hd  PhaSe'  Di  bromo  <*>  Solid  Phase,  o  Nit  rani  line. 

Freezing-point  data  are  given  bv  ^rhi  ■ 
containing  allyl  phenyl  thiourea,  ally!  m2su?d  o??°'  '°r  ter"ary  "‘-"“res 
and  toluidines.  y  mustard  oil,  acetanilide,  aniline 


^10^1  2^2  $70 

THYMOQUINONE  (CH3 )  2CHCeHgCH302 . 


Freezing-point  data  are  given  for  mixtures  of  thymoquinone  and 
cinnamylidine  acetophenone.  (Giua,  1935.) 

ISO  EUGENOL  CH3CH:CHCcH3<0CH3>0H. 

ISO  CHAVIBETOL  CHE:CHCHECeH3(0HM0CHs> . 

Freezing-point  data  for  mixtures  of  iso  eugenol  and  iso  chavibetol  are 
are  given  by  Hiraidzumi,  1932. 


ETHYL  MANDELATES  CflH6CH(0H)C00C2H6. 

Freezing-point  data  for  mixtures  of  the  optical  isomerides  of  ethyl 
mandelate  are  given  by  Ross,  1936. 


CANTHARIDING 


Approximate  Solubility  in  Several  Solvents  at  Room  Temp. 

(Self  and  Greenish.  1907  ) 

Gms.  Cantharidine  ^ms.  Cantharidine 


Solvent . 


per  100  Gms. 
Solvent. 


Solvent. 


Aq.  25%  Acetone  0.02 
5o%  016 

75%  “ 


U 


a 


Aq.  10%  Acetic  Acid 
“  45%  Formic  “ 
Carbon  Tetrachloride 
Lanolin 


per  100  Gms. 

Solvent. 

O.I4 

O.I2 

0.04 

4.4  (Klose,  1907.) 


TRI  NITRO  DI  ETHYL  ANILINE  2. 4.6  ,  <  N02 )  3CflH2N( C2H6>  g. 
100  g».  H#0 ’dissolve  0.005  g-.  C10H12OcN4  at  50°  ^ 


DILACTONE  C|0HttQs. 

Solubility  of  Dilactone  in  Water.  (Feottlaktow,  1926.) 

Dilactone  i.  the  product  of  .Idol  cond.n«tion  o^  two  a  Oxo^- 

r^rr^eThu,  hWSs  r  £  v-  x.  ss.  -  «—• 

per  100  gms.  of  water.  ^  ...  mo*. 

t’ . u'n  \  5  2  18.4  87.4  '76-° 

Gms.  lactone  per  100  gms.  H*0 . 


PHENACETIN  (p  Acetophenetide)  C.H,(OC,H,)  NHCHaCjOp. 
Solubility  or  Phenacetin  in 


Solvent. 

t"- 

ii° 

per  100  gms. 
solvent. 

o.o54 

Authority. 

( Oliveri-Mandala,  1926. 

Aq.  9.984  %  Antipynne  solution.. ...... 

i4° 

20-25° 

0. 12S 
18.80 

|  Pucher  and  Dehn,  1926. 

Absolute  Alcohol  {com.) . 

» 

7 . 83 

Equi°mol  mixture  Alcohol  and  quinoline. 

)) 

12.87 

671 


C i o  H | 3  02 


SOLUBILITY  OF  PBKNACITIN  IN  AQOIOOS  ALCOHOL  AT  25  • 
(Seidell,  unpublished  ) 


Wt.  %  CjH.OH 
in  Solvent. 

o  (water) 

IO 

20 

30 

40 

50 

6o 


du  of 

Sat.  Sol. 


0.984 

0.968 

0952 

0-935 

0.917 

0.898 


W'  AS0H 

Gms.  Sat.  Solution. 

O.0766 


0.14 
0.28 
0.65 
I -50 
2.85 
4-55 


70 

80 

85 

90 

92. 

95 

100 


,  ,  Gms.  C«H1(OCtH») 

NHCH.CO  per  100 
Sat.  Sol.  Qjnj  Sat.  Solution. 

0.879  6.25 

O.858  7.63 

O.847  7.88 

O.834  7-82 

O.827  7.7O 

0.821  7.45 

o . 806  6 . 64 


100  gms.  HjO  dissolve  1.43  £ms.  phenacetin  at  the  b.  pt.  (U.S.P..VIII.) 

1 00  gms.  92.3  wt.  %  alcohol  dissolve  about  50  gms.  phenacetin  at  the  b.  pt. 


100  gms.  Ethyl  ether  (abs.)  dissolve  0.31-0.33  gm-  phenacetin  at  250. 

100  gms.  Ethyl  ether  containing  3.6%  C2H&0H  dissolve  0.64-0.98  gm. 
phenacetin  at  25°- 

100  gms.  Ethyl  ether  containing  less  than  3.0%  CoH60H  dissolve  0.625  gm- 
phenacetin  at  25°-  (Taylor  and  Bebie,  1924. » 

100  gms.  CC14  dissolve  0.037  gm.  phenacetin  at  250.  (Warren,  1933. ) 


Solubility  of  Phenacetin  in  Several  Solvents. 

(Seidell,  1907.) 


Solvent. 


Gms.  Phenacetin 
t°.  per  100  Gms. 

Sat.  Solution. 


Solvent. 


Acetone  30-31  10.68  Benzene 

Amyl  Acetate  30-31  2.42  (0.865)  Chloroform 

Amyl  Alcohol  25  3.51  (0.819)  Ether 

Acetic  Acid  (99.5%)  21.5  13.65  (1.064)  Toluene 

Aniline  30-31  9.46  (1.025)  Xylene 

Benzaldehyde  30-31  8.44(1.063) 

(Figures  in  parentheses  are  Sp.  Gr.  of  Sat.  Solutions. 


Gms.  Phenacetin 


t* 

per  100  Gms. 
Sat.  Solution. 

30-31 

O.65  (0.873) 

25 

4.76 

25 

I.56 

25 

O.3O  (0.863) 

32.5 

I.25  (0.847) 

) 


ioocc.  petroleum etherdissolveo.oi5gm.phenacetinat  room  temp.  (Salkower  i9i6) 

100  gms.  pyridine  dissolve  17.39  gms.  phenacetin  at  20-25°.  (Dehn,  i9I7.) 

100  gms.  aq.  50c/i  pyridine  dissolve  28.94  gms.  phenacetin  at  20— 250.  “ 


Freezing-point  data  are  given  for  mixtures  of  Phenacetin  and: 


Acetanilide! 1) (2) (3) (5) 
Antipyrine! 2) ( 3) (8) 
Benzoic  acid(s) 
BromuralU)  (6) 

Menthol (2) ( 3 ) 

Results  for 
menthol 


Pyramidon!  1 ) 

Quin ine( 2) (8) ( 3) 
Resorcinol! 2) 

Salol (2) (3) (7) (8) 
Sulfonal(2) (3) 

ine 


Thymol ( 7 ) 

Ureal  21(3)18) 
Urethan (2) (3) (5) (8) 
Veronal! 4) 


antipyrine, 


ternary  mixtures  of  phenacet 
quinine,  resorcinol,  sulfonal, 


acetanilide, 
urea  and  urethan! 2) 


(1)  Angelletti,  ^27; 
Adamanis,  1933,  1933a; 
(6)  Sandquist  and  Hole, 
Adamanis,  1933. 


(2)  Hrynakowski,  1934;  (3)  Hrynakowski  and 
(4)  Hrynakowski  and  Szmyt,  i935d;  (5)  Kitran, 
1927;  (7)  Quercigh  and  Cavagnari,  1912;  (8) 


1924; 
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CYMENE  Gc  II  v  ( ( : H 3 )  (  C,  1 1 7 ). 

F.  pt.  data  for  mixtures  of  cyme.ie  and  S02  are  given  by  De  Carli,  1926 

TETRA  METHYL  BENZENES  (Durene  and  Iso  durene)  C6H2 ( CH3 )  ^ . 

Freezing-point  data  for  mixtures  of  durene  and  isodurene  are  given  by 
Smith  and  Mac  Dougall,  1929- 


NICOTINE  C10H14N2. 

Solubility  in  Water. 

(Hudson,  1904.) 

Determinations  made  by  Synthetic  Method,  for  which  see  Note,  page  16. 
Below  6o°  and  above  210°  both  liquids  are  miscible  in  all  proportions;  likewise 
with  percentages  of  nicotine  less  than  6.8  and  above  82  per  cent  the  liquid  does 
not  show  two  layers  at  any  temperature.  Below  94°  the  upper  layer  is  water. 
Above  940  the  upper  layer  is  nicotine.  The  curve  plotted  from  the  following 
results  makes  a  complete  circle. 


Percentage  of 
Nicotine 

Temperature  of 
Appearance  of 

Temperature  of 
Homogeneity. 

in  the  Mixture. 

Two  Layers. 
Degrees  C. 

Degrees  C. 

6.8 

Q4 

95 

7-8 

89 

i55 

10. 0 

75 

14.8 

65 

200 

32.2 

61 

210 

49.0 

64 

205 

66.8 

72 

190 

80. 2 

87 

170 

82  .0 

129 

13° 

Additional  data  for  the  above  system  are  given  by 
values  for  the  temperatures  of  saturation  are  in  general,  from  1  to  5  lower  than 

those  of  Hudson. 


The  temperature  of  clouding  of  various  mixtures 
of  sodium  hydroxide,  sodium  sulfate  and  .^tmi'i  of  certain  rcac'mns  When 

«  closed  curve  of  solubility.  » 


Results  for  the  effect  of  -rious  salts  and  orgaaUacids^upo.^he^^ 

inter  facial  tension  by  the  "e  °  Ssementschenko  and  David- 

ture  I60. 9»l  of  nicotine  and  water ,£ct  ^  deuterium  upon  the  lower 

critical' solu t ion^temperat ure 'of  mixtures  are  given  by 

curves,  showi ng^the^decreasi ng^solub ill ty  of 

nicotine  in  water  caused  y  inc  ,^j}|  )  50  at  temperatures  between 

and  the  effect  of  increasing  amounts  of  <NH4»8»  4 
and  8o° ,  are  given  by  Cuvelier,  193  • 


30 
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NICOTINE  S IL ICO  TUNGSTATE  aCt QH  14Ng . Si02 . 12W03 . 2Hg0. 

Solubility  of  Nicotinb  Silicotungstatk  in  Aqueous 
Hydrochloric  Acid  at  250. 

(Spies,  1936.) 

The  saturated  solutions  were  prepared  by  constant  stirring  and  approach inp 
equilibrium  both  from  above  and  from  below.  Tne  saturated  solutions  were 
analyzed  by  evaporating  in  a  platinum  dish  and  igniting  the  residue. 


Normality  of 
Aq .  HC1  solvent 


Ons.  ISCjQHj^.SlOg.lZWOg.aigO 
per  liter  sat.  solution 


Normality  of  Oms.  SCj^lj^Ng.SlOg.lSWOj.CHgO 
Aq.  HC1  solvent  per  liter  sat.  solution 


0.0  (  = 

H2°) 

0.0385  (pH  =  6.5) 

0.025 

0.001 

0.00608 

0.030 

0.005 

0.00530 

0.050 

0.010 

0.00556 

0.070 

7.015 

0.00696 

0. 100 

.020 

0.00681 

0.00759 
0.00780 
0.00941 
0.01 100 
0.01340 


THYMOL  (3  Methyl  6  Isopropyl  Phenol)  C3H7.QHj.OH.CH,. 


Solubility  in  Water.  (Seidell,  1912.) 


t°. 

Gms.  Thymol  per 
roo  Gms.  Sat.  Sol. 

t°. 

Gms.  Thymol  per 
100  Gms.  Sat.  Sol. 

Gms.  Thymol  per 

100  Gms.  Sat.  Sol. 

10 

0.067 

25 

0  09Q5 

37 

0. 132  (dW-i) 

15 

20 

0.077 

• O . 088 

30 

35 

0.112 

O.  126 

40 

O.  141 

Solubility  of  Thymol 

in  Water. 

By  means  of  a  stalogmometric  method  (see  Carvone, 
thymol  in  water  was  found  by  Rhode,  1922,  to  be  5.7 
per  liter  at  i5-20°. 

p.  676  )  the  solubility  of 
millimols,  or  0.876  gms., 

Approximate  determinations  of  the  solubility  of  thymol  in  water  made  by 
analysis  of  the  saturated  solution  (temperature  of  saturation  not  stated)  and  by 
measuring  its  freezing-point  gave,  respectively,  0.78  and  1.11  gm.  1  tivmol  per  liter. 

’(  VI:uli''CO.  1 0-22 .  ) 


Rbciprocal  Solubility  of  Thymol  and  Water. 

(Wilcox  and  Bailey,  1929.) 

The  determinations  were  made  partly  by  thermal  analysis  and  partly  (for 
co-existing  liquids)  by  the  synthetic  method. 


to  Oms.  C1CP130H  per  100 
gms.  sat.  sol. 

'  H  gO  rich  thymol  rich''1 
layer  layer 


Solid 

Fhase 


0.0  0 

~0 . 05  (Eutec)-O.  Ou 
+15.0 
40.0 


—  Ice 
~  "  +  CleH1; 


~  T.U10ni3011  130 

95-6  Liquid  layers  200 
°*1  95.4  ”  "  250 

270 ' 


0  01,13  •  cioHi3OH  P«r  100 


65 

120 


/H^O  rich 
layer 


0. 1 
O.  1  + 
10.0 
19.0 
20.0 


gms.  sat.  sol. 

/\ _ 


Solid 

Phase 


Thymol  rich' 
layer 


95-0 

90.0 

75-1 

71.5 

70.2 


Liquid  layers 


system  s  1  nee  t h evTp^r- ll qu°i d° cTiUc J1 h r  CriTlcal  solution  temperature  of  the 
Plete  miscibility  was  obtained  Th  emPerature  was  reached  before  com- 

Ubri“  -  ternary^ystem^thymol , phenol  M.' ~ 
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Solubility  of  Thymol  in  Aqueous  Hydrochloric  Acid.  (Seidell,  19U.) 


Normality  of 

Aq.  HC1. 

Cm.  Thymol  per  100  cc.  Sat 

.  Sol.  at: 

»s*. 

37-3°. 

O 

O.O995 

O.132 

O.  I 

O.OQ68 

(dtt  =  1 .003) 

O.I29 

0  5 

O . 0884 

(du  =  1 .009) 

O.  121 

I 

0.0802 

(</*-!. Ol8) 

O.  112 

2-5 

O . 06 1  2 

(d5i  =  i  .043) 

0  0935 

5 

O.O445 

O.0772  (<f»  -  1.08O 

IOO  cc.  90  vol.  per  cent  alcohol  dissolve  about  300  gms.  of  thymol  at  i5°-20°. 

(Squire  and  Caines,  1905.) 


100  gms.  aq.  0.4  normal  sodium  oleate  solution  (=  10.8  gm.  Na  Oleate  per 
100  gms.  solution)  dissolve  6.3  gms.  C10H13OH  at  45°-  (Smith,  1932.) 


Solubility  of  Thymol  in  Aqueous  Solutions  ok  Glycerol  at  25°. 

(  Muiqimin,  1017. ) 

The  saturated  solutions  were  analyzed  hy  the  Messinger  and  Vortmann  method 
as  modified  by  Redman,  Worth  and  Brock. 

Gms.  Thymol 
per  luo  gms.  sal.  sol. 

o  .^33 
0.695 
1 .71 


Wl.  per  cent  Glycerol 
In  solvent. 


Gins.  Thymol 
per  100  gms.  sal.  sol. 

0.0  (=  wafer  )  0.0997.' 

20.01  o. 1  I  I 

24.91  0.126 

50.19  o. 1 9 3 


Wi.  per  cent  Glycerol 
In  solvent 

7  ") .  IO 

81. 1 5 

loo. 00 


100  gms.  para  cymenc  (b.  pt.  1  7b0-! 76°. 5)  dissolve  1 1  3 .85  gins,  thymol  at ^5°. 


Distribution  of  Thymol  between  Water  and  Oils  at  250  and  at  370. 

(Seidell,  1912) 

Water  +  Olive  Oil.  Water  +  Cod  Liver  Oil.  Water  +  Peanut  Oil. 


Gms.  Thymol  per  100  cc. 

£o  # 

Gms.  Thymol  per  100  cc. 

c* 

t” 

HjO 

Oil 

H.O 

Oil 

Layer  (c,,,). 

Layer  ( rn )■■ 

C  UJ 

Layer  (<  *,). 

Layer  (r0) 

25 

O  .  1014 

44 

95 

443 

O.  IO79 

49 

454 

25 

O . 0848 

36 

34 

428 

O.0816 

32-58 

400 

25 

O • O349 

16 

26 

465 

O.O37I 

16.18 

436 

25 

O.OIO6 

4 

54 

43° 

0.0127 

4-57 

359 

37 

O. 1087 

46 

35 

427 

O . IO99 

43.81 

399 

37 

O.0807 

33 

48 

415 

O.0862 

32.90 

380 

37 

O.O381 

16 

24 

426 

OO574 

22.51 

392 

37- 

O.OI22 

4 

61 

378 

O.O25O 

8.86 

357 

Gms.  Thymol  per  100  cc. 

H,0 

on 

Layer  (fw). 

Layer  (rn). 

O.  IO77 

46.48 

cc 

O 

O 

32.45 

0.0305 

l6  .  l6 

o.oo88(?) 

4-63 

fn  * 

^  IP 

431 

413 

409 

523 
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Solubility  of  Thymol  in  Several  Oils.  (Seidell, 


Gms.  Thymol  per  100  Gms.  of: 

> - - - 


t*. 

IO 

15 

20 

25 

3° 

35 

37 

40 


Olive 

Oil. 

46 . 2 
5°'  1 

56.2 

66.9 
84 -5 
1 1 1 
124  3 
i5i-9 


Peanut 

Oil. 

73 

73  8 
74.6 
76.4 
83.2 
106 . 7 
130-5 
212.5 


Cod  Liver 
Oil. 


Liquid 

Petrolatum. 


50 

52 

55  5 
63.1 

77 

102 

116.5 

150 


3 

3 

5 

9 

16 

25 

29 

38 


1 

95 

6 

78 

3 

5 

9 

9 


Castor 

Oil 

81.2 
90 . 2 

101 .5 

116.5 

137 
165 
l8o 
213 


Cottonseed 

Oil. 

56.2 

64 

74-2 

89.4 

II3-7 

146.5 

166 . 5 

217.5 


Linseed 

Oil. 

62  .3 

63.1 

65.1 
69 
78.3 

IOO 

H6.5 

152 


The  specific  gravities  of  the  above  saturated  solutions  and  of  solutions  of 
lower  concentrations  of  thymol  in  the  several  oils  are  also  given. 

Freezing-point  data  are  given  for  mixtures  of  Thymol  and: 

Acethn  i  1  i.del  1 )  (  3 )  ( Q ) 

Acetic  acid(M 
Antipyrinet  3) 

Benzo  phenone*7) 

Bromo  toluene* b) 

Camphor*  3) 


Chlor  acetic  acid(5> 
Cineolel  12) 
Naphthalene! 2 1 ( 10 ) 
Phenol (31(6) 

Phenacet i net  9 ) 
Phenylene  diamine(8) 


Sal  icyl ic  acid*  3) 

Salol ( 3) 

Sul fonal l 9 ) 

Sulfuric  acid*  4) 

Tri  chlor  acetic  acidln 
Urea!  ^ ) 


(1)  Angelitti,  1928;  ( 2 >  Bernoulli  and  Veillon,  1932;  I3)  Hrynakowski 
and  Szmyt,  1935:  <4)  Kendall  and  Carpenter,  1914;  '5>  Marne 1 i  and  Cocconi 
1923;  161  Paterno  and  Ampola,  1897:  *  7 1  Pawlewski,  1893:  *8)  Puschin  and 
Dezelic,  1938;  <9>  Quercigh  and  Cavagnari ,  1912;  <10)  Roloff,  1895;  I11I 
Kendall,  1916;  (12)  Bellucci  andGrassi,  1913- 


CARVACROL  (CH,)2CH.C.H,(CH3)OH. 

Miscibility  of  Aq.  Alkaline  Solutions  of  Carvacrol  with  Several 
Organic  Compounds  Insoluble  in  Water.  (Scheuoie,  1907.) 

To  5  cc.  portions  of  aq.  KOH  solution  (250  gms.  per  liter)  were  added  the  given 
amounts  of  the  aq.  insoluble  compound  from  a  buret  and  then  the  carvacrol, drop- 
wise  until  solution  occurred.  Temperature  not  stated. 

Composition  ol  Homogeneous  Solutions. 


.  KOH. 

Aq.  Insol.  Compd. 

Carvacrol. 

5  cc. 

2  cc.  (=  1.64  gms.)  Octyl(i)  Alcohol 

i  .8  gms 

5  “ 

5  cc.  (=4.1  gms.) 

2.6  “ 

5  “ 

2  cc.  (=  1.74  gms.)  Toluene 

4 

5  “ 

3  cc.  (=  2.61  gms.)  “ 

4-8  “ 

5  “ 

2  cc.  (=  1.36  gms.)  Heptane 

4.6  “ 

(1)  -  the  normal  secondary  octyl  alcohol,  i.e.,  the  so-called  capryl  alcohol,  CHj(CHi)i.CH(OH)CH». 
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CAEVONE  C10HuO,  CARVENONE  Cu,H180,  etc. 


Solubility  of  Each  Compound  Separately  in  Water  at  ia-20°. 

(  Rhode,  1922.) 


The  determinations  were  made  by  a  stalogmometric  method  in  which  the  number 
of  drops  per  unit  of  time  in  the  case  of  saturated  solutions  and  their  dilutions  were 
compared  with  the  number  of  drops  per  unit  of  time  found  for  solutions  of  known 
content.  For  obtaining  saturation  long  periods  of  shaking  were  often  necessary. 
The  attainment  of  saturation  was  controlled  by  stalogmometric  measurements. 


Compound. 

Garvone . 

Carvcnone . 

Dihydro  carvone..  . 

Tetra hydro  carvone 
Carvotanazetone..  . 


Milltmols.  per  tiler 

l'onu.iln. 

of  >0L  sol. 

c"=c<co:c!!;>c"C(U,u)Cl1’ 

8.8 

(;ii-c<cciu:cH>c"(CHs)! 

i4.5 

f''H-c<cH:ccu>c,iC(CHi)!0H) 

(».8 

3-9 

G.oHifiO 

5.8 

THYMO  HYDROQUINONE  CH3 < C3H7 ) C6H2 < OH )  2- 

Freezing-point  data  for  mixtures  of  thymo  hydroquinone  and  c innamylidene 
acetophenone  are  given  by  Giua,  1925. 


CAMPHORIC  ANHYDRIDE  CmHuOj  d  and  /. 

One  liter  of  benzene  dissolves  37-5  gms.  d  camphoric 
mined  by  depression  of  the  freezing-point. 


anhydride  at  50,  deter- 

(Sidgwick,  1915) 


ACETYLENE  METHYL  TETRA  CARBONATE  [CHfCOOCHgJjg 
given  by  Timmermans  and  Vesselovsky,  1931- 


DIETHYL  ANILINE  C6H5N(C2H5>,. 


Freezing-points  of  mixtures 

miline  are  given  by  Yaginuma 


of  diethyl  aniline, 
and  Hagakawa,  1932. 


mono  ethyl 


aniline  and 
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BromoCAMPHOR  a  CioHisOBr. 

Approximate  Solubility  in  Several  Organic  Solvents  at  Ordinary  Temp. 

(U.  S.  P.;  Squires;  Bcilstein;  results  in  alcohol  by  Muller,  189a  ) 


Solvent. 

Parts  Bromo  Camphor 
per  100  Parts  Solvent. 

Solvent. 

Parts  Bromo  Camphor  per 

100  Parts  Solvent. 

Alcohol 

12 .  i  at  150 

Ether 

5° 

U 

i9-7  “  25° 

Chloroform 

i43 

(( 

130.0  “  50° 

Olive  Oil 

12.5 

u 

705.0  “  6i° 

95%  Formic  Acid 

13.6  (Aschan,  1913.) 

100  gms 

.  sat.  solution  of 

bromo  camphor  in 

liquid  sulfur  dioxide  contain 

about  61 

gms.  C1QH150Br  at 

?  t  °.  ( De  Carl i , 

1927. ) 

Freezing-point  data  are  given  for  mixtures  of: 


Bromo  camphor(d) 


4  bromo  camphor  ( 1 ) I  Timmermans ,  1930;  Padoa  and  Rotondi, 

1912. ) 


4  chloro  camphors 
4  borneol 
4  stearin 
4  salol 
4  camphor 
4  "4  borneol 


(Timmermans,  1930:  Padoa,  1904.) 
(Timmermans,  1930.) 

( Ba tel  1 i  and  Martinetti,  1885.) 

(Caille,  1909O 

( Hrynakowsk 1 ,  Staszewski  and  Szmyt,  193b. 

ft  ft  It  11  11 


CARVOXIME  C10Hu:NOH  d  and  1. 

Freezing-point  data  for  mixtures  of  d  and  1  carvoxirne  are  given  by 
Rheinboldt  and  Kircheisen,  1026;  and  by  Timmermans,  1930. 


NITROSO  DIETHYL  ANILINE  NOTH  N <C_H  I  0 

0  4  Cue 

Freezing-point  data  are  given  for  mixtures  of  nitroso  and  nitro  di  ethyl 
aniline  by  Jaeger,  1905,  1907. 


P!NENE  C1qH16. 


Reciprocal  Solubility  of  Pinene  and  Other  Compounds. 

(Lecat,  1930.) 


Mixture  of  Plnene  and: 


t  of  separation  Percent  Plnene  In  Mixture 


Ethyl  acetate 
a  Di  chlor  hydrine 
Methanol 
Methyl  malonate 
Freezing-point  data  for 
and  Sommerville,  19^6. 


19. 15 
43-3 
-94.0 
54.5 

mixtures  ol  d  and 


50.2 

63.5 

9.0 

78.0 

Pinene  are  given  by  Ross 


PINENE  HYDROCHLORIDE  C10H16.HC1. 

100  gnis.  95%  formic  acid  dissolve  1.2  gms.  C10Hlt.HCl  at  16.80.  (Aschan,  ,9M.) 


Freezing-point  data  for  mixtures  of 
are  given  by  Timmermans,  1930. 


pinene  hydrochloride  and  1  borneol 
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CAMPHENE  C10Hie. 

Freezing-point  data  are  given  for  mixtures  of: 

Camphene(d)  +  Camphene  (1)  (Ross  and  Sommerville,  1926.) 

"  +  Camphor 

4-  Tri  chlor  acetic  acid  (Timofeiew  and  Kravtzov,  1915.  1917. ) 
"  +  Methyl  mustard  oil  (Kurnakov  and  Jef remow,  1912.) 

"  +  Naphthalene  "  "  " 

"  +  Phenanthrene  "  "  " 

"  +  Benzene  "  " 

FENCHONE  d  C1QHlflO. 

Freezing-point  data  are  given  by  Kremann  and  Dietrich,  1923.  for 
mixtures  of  fenchone  and  each  of  the  following  compounds: 

Di  nitro  phenol,  hydroquinone ,  naphthols,  nitro  phenols,  phenol,  picric 
acid,  pyrocatechol ,  pyrogallol  and  resorcinol. 


CAMPHOR  C10H,«O. 

Solubility  ov  Camphor  in  Water  and  in  Aqueous  Solutions. 

(Loo  and  Itimbach,  1919.) 


tjns.  C,0  H,sO 

Solvent.  t“-  Pcr  100  *ros  *al-  *oL 

Water..  1/1-17  0.167a 

>>  ..  1 5-20  O.  1 70  (Rhode,  1922.) 

„  ..  39  O.lGoa 


Solvent.  t'- 

R I  user's  solution .  1 4  “  *  7 

.  35.5 

0ctiijOii.  14-17 
•  /0  »  1 4- *  7 


Gras.  C„ll]|0 
per  100  gras.  sat.  sol. 

0.157  r\  0.17:1a  0.204  h 
o.  i4oc 
o . 238  6 
0.2706 


“^“oh" ^andVom  lho "rotation  of  the  solution,  .ho  undissolved  camphor  was  calculated 

0  c.  In’tbeVoasos  300  cc.  of  the  hy  StaTS 

mad  e 'byC  u  "a '  st  alogn  ionic  'Tic11  me  I  hod  for  estimating  the  dissolved  romphor.  (SeeNorcam- 

phor,  page  S43  and  Carvone,  p.  676  ). 


Parts  Camphor 
per  100  Parts 
Solvent. 

o . 08—0 . 14 

IOO 

05%  Alcohol  I25 

Kther  *73 

Carbon  Disulfide  Readily  Soluble 


Solvent. 

Water 

00%  Alcohol 


Parts  Camphor  per 
Solvent.  100  Parts  Solvent 

Chloroform  300-400 

Olive  Oil  25— 33 

Turpentine  66 

Glacial  Acetic  Acid  200 
Lanolin  *2-5  <Klose,907)- 


-  ,0.5-especlvely.  U-  ■«-* 


Solubility  of  Camphor  in  Concentrated  Aqueous  Hydrochloric 

Acid.  (Zaharia.  1899.) 

(The  dissolved  camphor  could  not  be  determined  by  evaporating  and  weighing  the 
residue  on  account  of  volatility;  polarimetric  methods  could  not  be  used  on  account 
of  the  interference  of  the  HCI.  The  author,  therefore,  determined  the  densities 
(H2O  at  40  in  each  case)  of  the  pure  solvent  and  saturated  solution  in  each  case, 
and  assumed  that  the  difference  represented  the  weight  of  camphor  dissolved. 
The  saturated  solutions  were  prepared  by  stirring  the  several  mixtures  with  a  glass 
stirring  rod,  at  intervals,  during  6  hours.) 


Solvent. 

27  a  %  HC1 

30.6 

33  9 

34  9« 

35  74 

36  38 

3668 


Densities  at  o®. 


Densities  at  io°.  Densities  at  20° 


Densities  at  40*. 


Solvent. 

Sat.  Sol. 

Solvent. 

Sat.  Sol. 

Solvent. 

Sat.  Sol. 

Solvent. 

Sat 

Sol. 

I  MS 

I  143 

I .  I40 

1.138 

I  135 

I  133 

I  125 

I 

123 

1 . 164 

I  159 

I.158 

I  >53 

I  153 

I  148 

I  142 

I 

138 

1 . 181 

I  167 

I  175 

I  163 

I  169 

I  159 

I  157 

I 

149 

1 . 187 

I  158 

I  l8l 

1  160 

I  175 

I  I58 

i  103 

I 

*53 

1  iqi 

I  140 

I  185 

1  148 

I  179 

1  153 

1  167 

I 

153 

l  *95 

I  1 26 

I  189 

1  134 

I  182 

I  140 

1  170 

I 

153 

1. 197 

X  .  1 16 

1  190 

I  124 

1 .  184 

I  134 

• 

t 

Equilibrium  in  the  System  Camphor,  Alcohol  and  Water 
at  Several  Temperatures.  (Seherin^a,  1922.) 


f 


Results 

at  0°. 

Results 

at  16°. 

Results  at  25°. 

Results 

at  40°. 

(lm*.  per  mo  gins. 

tons,  per 

Iini  gins. 

Urns  per  lOO  gms. 

Cms  per  loo  gms 

Homogeneous  mixture 

Homogeneous  mixture. 

Homogeneous  mixture. 

Homogeneous  mixture. 

9|»H„0. 

cTll.011. 

C,  11,011. 

ti.11,,0. 

0,11,011. 

L, 11,011. 

»y 

36 . 1 

1.6 

3o.6 

1  5 

9y.9 

4.4 

3o.  8 

4  8 

4 .  8 

4.9 

37.7 

4.65 

36.o 

6.9 

35.1 

10  5 

47.  •> 

7-4 

49.9 

7.0 

3y.4 

16.7 

38..) 

19..  1 

48.1 

111 

44  •  3 

10.3 

4i.3 

3 1 .0 

.38.8 

18  3 

5o  y 

*9  9 

46.5 

i4.3 

49. 8 

5 1. 3 

34.9 

91.8 

So.  9 

Ho .  8 

46.9 

99.0 

43.9 

5y.y 

3 1 . 5 

34-4 

49-7 

43.8 

43.8 

■‘9  1 

43.  (i 

<>>..« 

3o .  5 

4o.3 

4y.v». 

» '  •  4 

4<.  1 

4 1 . 3 

4 1 . 3 

70.5 

>9.5 

48 .  ti 

48.3 

54.8 

4ii 

56. 1 

3  7.I6 

>0 .  9 

4y- 1 

61.0 

36.5 

69.8 

35..) 

63.8 

36.* 

Distribution 

of  Camphor  Brtwkbn 

Mbthyl 

Alcohol 

AND 

Oil  of 

Vasblinb  at 

25°. 

(KozaKewltch,  1935.) 

On.  Hols .  C 

H^ie^  1 

X 

*1 

*-• 

0 

0 

0 

1 

1 

Gm.  Mols. 

C10H16°  per  1000 

.  1 

CHgOH  layer( 1 ) 

Oil  layer(2) 

'  2 

'  CH30H  layer ( l ) 

Oil  layer(2)  '  2 

0.0868 

0.0207 

4.2 

0.0907 

0.0291 

3.1 

0.116 

O.0317 

3-6 

0. 136 

0.0355 

3-8 

0. 174 

0.0453 

3.8 

0. 188 

0.0563 

3.3 

O.217 

O.0611 

3.5 

0.222 

0.0583 

3.8 

0.251 

0.0682 

3.7 

O.309 

0.0767 

4.0 

0.340 

0 . 09  20 

3.7 

0. 346 

0.0979 

3.5 

The  author  also  gives  results  showing  the  effect  of  inrrpasino  amount 

°  number  °f  *norganic  salls  uP°n  th<?  above  distribution. 

Experiments  showing  the  partition  of  d  Camphor  between  lieroin  on 

-  Xry  Baker^  " P-sphcr^^r  t^  ^ 
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Freezing-point  data  for  mixtures  of  d  and  1  camphor  are  given  by 
Ross  and  Sommerville,  1926.  Results  are  given  for  mixtures  of  camphor 
and: 


Acetamide! 8) ( 11 ) 
Anthracene ( 8) <1 1 > 
Benzoic  acid! 8) ( 10) 
Borneo! ( 6 ) ( 19 1 ( 20 ) ( 21 ) ( 
Brom  camphor! 6) 

Chloral  hydrate(2i) 
Cinnamic  acid(8) 

Di  bromo  benzene(8) ( 11) 
Di  nitro  benzene(8) ( 11) 
Di  nitro  phenols! 12) 
Hydroquinone(8) ( 12) ( 18) 
Menthol  18 ) 

Methyl  benzene(8) 

Chlor  acetic  acid! 18) 
Chloro  nitro  benzenesd 
Di  phenyl(27) 

Di  phenyl  amine(29> 


Methyl  senevol ( 8 > ( 1 1 ) 
Naphthalene! 5 ) (8) ( 10) 
Naphthols! 4) 

24* Naphthyl  amine! 10)1  28) 
Nitranilines(8) (11) 
Nitric  acid(22) 

Nitro  naphthalene! 10) 
Nitro  phenols ( 12) 
Phenol  (  23)  ( 13)126) 
Phosphoric  acid (22) 
Picric  acid! 12) 
Phthalic  anhydride(8) 
Pyrocatechol (8) ( 12) 
Methyl  iodide! 11) 

1  Nitro  penta  erythritol 

( 30) 


Pyrogallol ( 10) ( 12) 
Resorcinol (4) (8) ( 13) 
Saiol ( 2) ( 4 ) ( 13 )  ( 16 ) 
Salicylic  ac id! 15) ( 8 ) 
(H)(  14) 

Sulfur  dioxide! 3) 
Thymol ( 1 ) ( 7 ) 

Tetra  nitro  methyl 
anil ine(9 • 
Toluidine(8) ( 11) 

Tri  nitro  toluene(8> 
11)  ( 1 1 ) ( 25 ) 

Urethanl 17 ) 

Thio  carbanilide(ii) 
Tri  methylene  tri 
nitramine! 31 ) 

Tri  nitro  benzene(n) 


(1)  Astruc  and  Cambe,  1917:  <2)  Barnouvin,  1893;  '3*  Bellucci  and 
Grassi,  1913,  1914;  (4)  Caille,  1909,  1910;  (5)  Girard,  1891;  16) 
Hrynakowski,  Staszewski  and  Szmyt ,  1936:  *7)  Hrynakowski  and  Szmyt , 
19351  (8)  Jefremow,  1912,  1913;  (9>  Jefremow  and  Tichomirowa,  1928: 

(  10 )  Journiaux,  1912;  1913;  (11)  Jefremow,  1915.  1916;  (12)  Kremann 
and  Odelga,  1921;  (13)  Leger,  1880:  (14)  Lajoux,  1917;  <15)  LeFevre 
and  Tideman,  1931;  (16)  LeFevre  and  Webb,  1931;  (17)  Migliacei  and 
Calo ,  1927;  ( 1 8 >  Pawlewski,  1913!  (19)  Ross  and  Sommerville,  1926, 

(20)  Timmermans,  1930;  (21)  Tsakalotos,  1915;  *22)  Zukow.and  Kasatkin, 
1909;  (23)  Wood  and  Scott,  1910;  (24)  Vanstone,  1909;  <25)  Giua,  1916. 
^26)  Gunther  and  Peiser,  1927;  1 27  >  Maki  and  Nagai ,  1923;  (28)  Puschin 

and  Zwadinovic,  1933;  ( 29)  Sswetlow^  i933>  (  30)  Urbanski,  1934. 

(31)  Urbanski  and  Rabek-Gawronska,  1934- 


CAMPHORIC  ACID  C8Hu(COOH)2. 

,00  gms.  of  water  dissolve  0.8  gm.  C8H14(COOH)2  at  250,  and  10  gms.  at  the  b-.pt. 

Solubility  of  Camphoric  Acid  in  Aqueous  Solutions  of  Alcohol  at  250. 

(Seidell,  1908,  1910.)  _  _ . . 

dtk  of  Gms.  C,Hu(COOH).  Wt.  %  CiHUOH 
Sat.  Sol.  per  100  Gms.  Sat.  Sol.  in  Solvent 


Wt.  %  CiHiOH 
In  Solvent. 

O 


IO 

20 

30 

40 

5° 


I 

I 

I 

I 

I 

I 


0-754 

I  .60 

6.3O 

14 

26 

31 


60 

70 

80 

90 

96. 

100 


dv.  of 
Sat.  Sol. 

I 

I 

o-9Q5 
0.980 
0.970 
o .  960 


Gms.  C«Hu  (COOH)j 
per  100  Gms.  Sat.  Sol. 


45 

49 

SI  .  20 
51.40 

50  37 

50.10 
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CAMPHORIC  ACID  CgHnCCOOH)*.  /room  at20o 

,  i  KG  5  °/n)  disso  ve  2.36  gms.  C8Hu(COUM  )2  al  1  • 

io<*  cms.  K  ycerol  ol  tf  =  l oo.J  /of  u  ®  »  » 

„  6'  „.  rf=l.*645(=9«-6,/„)  ”  4'31  ’  (Holm,  !»->«. I 

,o„  gms.  Para  c,mene(b.  pi.  l7fi  l70”5)  dissolve  ..53  gms.  C.H.^COOH^at  loo*. 

Distribution  of  Camphoric  Acid  at  2 o°  Between  :  (Smith,  1921-1922.) 
Water  ami  Chloroform.  VVa,er  and  X>lene* 

Mllllniol..  per  liter  of  MM.ImoU.  per  lUer  of 


ILO  layer  (0,).  CfICI,  layer  (Cfi, 

4 .3o  0.52.5 


7-95 

19.25 


1 .5o 
10.35 


c,. 

c, 

O.  I  1 6 
0.189 
o.538 


IIsO  layer  (Ct).  C,II,(CH,)t  layer  (C,).  C, 
3.922  O.O776  O.OI98 

9.722  O.278  0.0286 

19.166  o.834  o.o436 


Solubility  of  Camphoric  Acid  in  Several  Solvents. 


Solvent. 

t°. 

dn  of  Gms. 

Sat.  C.Hi4(COOH)i  per  Solvent. 

t°. 

du  of 

Sat.  C,R 

Gms. 

i«(COOH)jper 

Amyl  Alcohoi(iso)  25 

Sol. 

O.907 

loo  Gms.  Solvent. 

50(3)  Carbon  Disulfide 

25 

Sol.  100 

1258 

Gms.  Solvent. 
0.020(3) 

Butyl  Alcohol  (iso) 

22.S 

... 

54i(i) 

Chloroform 

25 

0.890 

0153(3) 

Ethyl  Alcohol 

O 

... 

84  7(i) 

Cumene 

25 

0197(3) 

<<  a 

15  1 

.  .  . 

112(2) 

Ether  (abs.) 

25 

0.922 

91  40(3) 

44  <4 

62.5 

... 

147(2) 

95%  Formic  Acid 

18 

5  ••• 

8.68(4) 

Methyl  Alcohol 

O 

... 

116.3(1) 

Ligroin 

2  J 

0.714 

0.007(3) 

li  U 

22.5 

... 

1311(1) 

Nitrobenzene 

25 

1 . 2 

05(3) 

Propyl  Alcohol 

O 

.  .  . 

42.2(1) 

Spts.  Turpentine 

25 

0.852 

1-74(3) 

u  n 

22.5 

... 

61  (1) 

Toluene 

25 

0.862 

015(3) 

Benzene 

25 

O  873 

0.008(3)  Xylene 

25 

0.859 

0.23(3) 

(1)  Timofeiew  (1914);  (2)  Beilstein;  (3)  Seidell  (1910);  (4)  Aschan,  (1913). 

Data  for  the  distribution  of  camphoric  acid  between  water  and  ether  at  250  are 
given  by  Chandler  (1908).  Data  for  the  freezing  points  of  mixtures  of  d  and  l 
camphoric  acid  and  d  and  /  isocamphoric  acid  are  given  by  Centnerszwer  (1899). 


Results  for  mixtures  of  stereo  isomeric  camphoric  acids,  camphoric 
acid  methyl  esters  and  camphoric  anhydrides  are  given  by  Ross  and 
Sommerville,  1926. 


CYMENE  DISULFONAMIDE  C,„ H ,,( SO, . NH,),. 

100  gms.  of  ether  dissolve  0.0727  gm.  cymene  disulfonamidc  at  25°.  (Phillips,  1924.) 

This  author  also  gives  f.  pt.  data  for  the  system  a  cymene  sulfonamide  -|-  8  cymene 
sulfonamide. 


du'=  0.8784,  ao  =  2.30 
18.24 


CAMPHOROXIME  C10HI(i:  NOH  d  and  /. 

.  100  gms-  turpentine  dissolve  8.68  gms.  d  oxime  at  18' 
in  10  cm.  tube. 

100  gms.  turpentine  dissolve  8.69  gms.  /  oxime  at  180,  =  0.8782  an  = 

in  10  cm.  tube. 

aD  of  the  turpentine  =  4.38  in  a  10  cm.  tube  at  180. 

In  the  case  of  results  in  /  amyl  bromide  the  dlH  =  1.199  in  both  cases  and  the 

nf\hoS*n  3i5l5  IO-am'  tubtd)  for.the  d  oxime  an(1  +  "48  for  the  l  oxime.  The  an 
of  the  amyl  bromide  was  +4.6  in  10  cm.  tube  at  1H0.  The  results  show  that  the 

solubihty  and  rotatory  power  of  the  d  and  /  isomerides  are  identical  in  an  optically 
active  as  well  as  in  an  inactive  solvent.  upucauy 

8iVen  f°r  mixtUreS  °f  d  ii,,d  1  “niphoroxime  by  Beck 
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DECALIN  (Decah\ dronaphtalene)  G 1 0  1  • 

Solubility  in  Liquid  Sulfur  Dioxide  (98.85  %  S0a). 

I  ZerniT,  Weis/.  and  Opaiskl,  1922.) 

The  determinations  were  made  in  sealed  resistance  glass  tubes.  Weighed  amounts 
of  the  constituents  were  introduced  and  the  temperatures  determined  at  whicli 
homogeneous  mixing  or  slight  clouding  occurred.  The  Dccalin  had  a  corrected 

1 5° 

b.  pt.  of  188-189°.  It  had  d10  =  0.8857  and  n  -g-  =  1.4753. 


t*  of  solution. 

— 14.5. • 

o .  5 .  . 
18.0. . 
>8.5. . 


Gins,  l-io Ilf,, 
per  100  gms.  sal.  sol. 

.  .  I  •  f>  >. 

7. .  8fi 
5.53 
9  •  T}- 


t'1  of  solution. 

38.0.... 
>0.75. .  . 
> 1 . 5o. . . 
•>.•> .  7.5. . . 


•■ms.  Lfo  *■  1 » 

|M*r  too  gms.  sal.  sol 

1 3 .80 

..  77.34 

57.48 

. .  81. 3q 


TERPINEOL  <xCtnHlS0  and  pC10U,8<>. 

Solubility  of  a  Terpineol  and  of  (3  Tfrpineol  in  Water,  (llhode,  1922.) 

By  means  of  a  stalogmometric  method  (see  Carvone,  p.  (>76  '  the  solubility  of 
a  terpineol  in  water  was  found  to  be  1.98  gms.  (=0.0179  mols.)  per  liter  at  i5-70°. 
The  result  for  (3  terpineol  was  7.70  gms.  (=o.oi43  mols.)  per  liter  at  1 5-70°. 

MENTHONE  C1OH10O. 

Freezing-point  data  for  mixtures  of  menthone  and  menthole  are  given 
by  Vanstone,  1909- 


BORNEOL  C|  n  H 1 7  o  1 1 . 

Soi  ubii.ity  of  Bo  UN  KOI.  in  Water. 

. . - . . * . . . « 

given  liy  Boss  and  Somerville, 

,  .  for-  mitt  tire';  of  stereoisomeric  Borneols  and  each 

,fWiSiu  s?:^soru  ,93°- 

Br°R«u^Phfo^i!!l"esC“PB0o^eo,  and  cptor  .«  also  Riven  Oy  Vansione, 
J” and  Hrynakovski.  Staszewski  and  Szmyt,  >«6. 


683 


C|0H| 80, 


CINEOLE  (Eucalyptol)  C,0H„O» 

Solubility  op  Cinkole  in  Water.  ( Earle,  1918.) 

*. .  1*.5.  7*.*.  10*.  0.  21*0.  t#*.0. 

Gms.  GioH,80  per  ioo  gms.  HgO.  o.64  0.57  o.54  o.35  o.'f.i 

Freezing-point  data  are  given  for  mixtures  of  Cineole  and: 


so*,  o. 


Amido  phenols! l ) 
Cresols! i) 

Ethyl  phenolsla) 
Guaiacolt i) 
Hydroquinone! i) 

Methyl  ethyl  phenols! a) 


Methyl  sal icylate ( i ) 
Naphthalene! l ) 
Naphthols! i ) 

Nitro  phenols! i) 

Oxy  benzoic  acid! i  ) 
Phenol ( i ) 


Phenyl  salicylate! l > 
Pyro  catechol ( i) 
Resorcinol! i) 

Thymol ( l ) 

Xylenols! a) 


(l)  Bellucci  and  Grassi;  1913;  l 2)  Morgan  and  Pettet,  1935* 

SEBACIC  ACID  (CH,)»(COOH),. 

100  gins.  95%  formic  acid  dissolve  1.05  gm.  sebacic  acid  at  190.  (Aschan,  1913.) 
Distribution  of  Sebacic  Acid  between  Water  and  Ether  at  250. 

(Chandler,  1908.) 

Mol.  Concentration  of  Sebacic  Acid  in: 


r~ - 

Aq.  Layer 

- > - - - > 

Ether  Layer. 

Ratio. 

O  00062 

0.0291 

O  0213 

O.OOO58 

0.0272 

OO213 

O.OOO47 

0.0213 

O  0221 

0.00036 

O  0155 

0.0232 

HEXYL  SUCCINIC  ACID  Id!  COOHCHIC  H ,  >CHo000H. 

0  1  o  Z 

Freezing-point  data  for  mixtures  of  d  and  of  1  hexyl  succinic  acid 
with  d  and  with  1  propyl  succinic  acid  are  given  by  Timmermans  and 
Van  der  Haegen,  1933. 


HEPTYL  MALONIC  ACID  CH< C7H ,  6 1  (COOH )  2. 

100  gms.  H20  dissolve  0.184  gm.  CH<C7H. .  MCOOH)  „  at  25°. 

100  gms.  C6H6  "  0.0917  "  "  *  «  » 

(Verkade  and  Coops,  1930a.) 

ETHYL  ADIPATE  ( CHg )  4  I C00C2H& )  2 . 


100  cc  H20  dissolve  0.423  gm.  !CH2> 4(C00C2H  >2  at  20°. 

„  _  ,  'Sobotka  and  Kahn,  1931.) 

100  gms.  H20  dissolve  0.426  gm.  < CH2 ) ^ ( C00C„H5 )  2  at  30°. 

(Gross,  Saylor  and  Gorman,  1933.) 

BORNYL  AMINE  CinH,7NH,. 


Distribution 


01 


UoHNYL  Amine  Between  Water  aj^d  Xylene  at 
(Smith,  inai-l',122.) 


25°. 


. . .  C1„H„M|I  |„.r  in,. | 


l;*Xrr  <«.,).  layer. (C,  1 

0.0455  J|.5o 

°.o5yo  3.16 

0.08116  4.72 


<, 

55.0 

55.5 

58.o 


ClnH 


I  0"  I  9 


684 


CAMPHYL AMINE  C9H15CH,.NH2. 

Distribution  Between  Water  and  Xylene 


MilllmoU.  per  liter  of 


HjO  layer  ( C,). 
0.0182 
0.0396 
0.0625 


Hj  (CHj  )j  lay  dr  (C^l, 

o .  982 


2.2IO 

3.587 


AT  20°.  (Smith,  1921-1922.) 


£l 

Ct 

54.0 

55.8 

57-9 


MENTHENON  CH3.CH^£^||  J>C.CH(CH3),. 
MENTHOL  ( CH3)*CH .  CH<^CHC(  .  CH3 . 

MENTHON  (CH3)aCII.GH^^2^)CH.GH,. 


Solubility  of  Each  in  Water  at  Room  Temperature.  (Rhode,  1922.) 

The  author  used  a  stalogmometric  method,  according  to  which  the  number  of 
drops  per  unit  o!  time  in  the  case  of  saturated  solutions  and  their  dilutions  were 
compared  with  similar  determinations  upon  a  series  of  solutions  of  known  content. 
For  obtaining  saturation  long  periods  of  shaking  were  often  necessary. 

Per  liter  of  sat.  sol. 


Compound. 

Grams. 

MilUmols. 

1 5 . 1 

Menthol  . 

.  O  .  4'2 

2.7 

Menthon . 

4.5 

One  cc.  of  95%  alcohol  dissolves  about  5  gms.  menthol  at  room  temp 


100  gms.  sat 
16  gms.  Cj qH20 
100  gms.  sat 
about  27  gms. 


solution  of  menthol  in  liquid  ammonia  contain  about 

0  at  ?  t°.  .  . 

solution  of  menthol  in  liquid  sulfur  dioxide  contain 

CioH2o0  at  ?  t0‘  lDe  Carli’  1927*) 


Freezing-point  data  are  given  for  mixtures  of  Menthol  and 


Acetanilide(7> l 14> 
Antipyrine! 1 M  2) (6 ) 

"  +  Phenacetinel 5 ) 

Anetholt 15) 

Benzene<4> 

Camphor(9> 

Chloral  hydrate(8) 
Ethylene  bromide<4> 
Guaiacol ( 1 ) ( 6 ) 

Iodo  biphenyl ( 12) 


Menthane! 16 ) 

Menthone! 16 ) 

Methyl  urethan ( 15 ) 
Naphthalene! 15  * 

Nitro  benzene! 15) 
Phenacet ine! 6 ) 

"  +  antipyrine(s) 

"  +  urethanls) 

Phenylene  diamine! 13) 
Quin  ine ( 1 1 ( 6 ) 


Salol (31(6) 

Sarcosine  anhydride! 10) 
Tetra  methyl  diamino 
benzo  phenor.e!  11  > 
Toluidine(8> 

Urea! 6) 

Urethan! 1 ) ( 6 ) 

"  +  Phenacetine! 5) 

Michler's  ketone(i7> 


1  1  Anopletti  1928;  (3!  Bellucci ,  1912,  I9i3t 
(1)  Adamanis ,  19^’u  k  wski  1g34;  (6)  Hrynakowski  and  Adamanis, 
(4)  Dahms,  1895,  <5*  nrynakowsKi,  1893;  (9) 

(  )  Hrynakowski  and  Adamanis  1933a ,  181 ,  nTpfeiffer 

^933>  “  .  .  Df,; f fpr  and  Anpern,  1926,  l 1 1 '  rieiii“i» 

Pawlews.i,  1913.  1  (  j  Pfeiffer,  Schmitz  andinoue,  1929; 

Goebel  and  Angern,  1925,  ^  Quercigh  and  Cavagnari ,  1912; 

(13)  Puschin  and  Dezelic  1938,  <i4>  ^er.C*g,  p*iffe/  1934. 

(15)  Scheuer,  1910;  (16)  Vanstone,  1909,  d7»  Pfeiffer,  1924 

Freezing-point  data  for  mixtures  of  d  and  1  iso  menthol  are  given 
by  Read,  Robertson  and  Cook,  1927. 


CAPRIC  ACID  CH3(CH2)8C00H. 

Freezing-point  data  for  mixtures  of  capric  and  launc 
by  Kulka  and  Sandin,  1937. 


acids  are  given 
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ETHYL  CAPRYLATE  ClljICHjI ,COOC2H6. 

100  cc  He0  dissolve  0.007  g».  CH3(CH2l<|C00C2H5  at  30°  (Sobotka  and 
Kahn,  1931.* 

TRI  CAPRIN  C5H5[CH3(CH2)eC00]3. 

Solubility  of  Tri  caprin  in  Sbvbral  Solvbnts. 

(Losklt.  1926.) 


The  determinations  were  made  by  the  thermic,  the  sealed  tube  and  the 
analytical  method.  The  author's  results  were  plotted  and  the  following 
table  constructed  from  the  curves. 


t° 

One.  C3H5[CH3(CH2)8C00]3 
per  100  gms.  sac.  sol.  In: 

t° 

Gms.  CgHgtcH^CHjJgCOcljj 
per  100  gms.  ^at.  sol.  In: 

'C6H6 

^C2^5^2° 

cs2- 

cs2 

-15 

— 

2.5 

— 

2.5 

46.0(20. ) 

29.0 

40.0 

-10 

— 

6.5 

8.0 

5.0 

51.  o( 

7.  ) 

37.5 

48.0 

-  7.5 

<51*  ) 

9.0 

13.0 

10 

61.5 

54.0 

59.o 

-  5.0 

(46.  1 

12.0 

19.0 

15 

71.5 

66.5 

70.0 

-  2.5 

(4O.  ) 

16.5 

25.0 

20 

8l.5 

80 

81.0 

-  1.5 

37.0(37.  1 

— 

— 

35 

90.0 

90 

0 

• 

rH 

a 

0 

40.0(321) 

22.2 

32.2 

25 

The  author  also  gives  the 

following 

results  for 

the 

solubility  of 

tricaprin  in  ethyl  alcohol. 


Gms.  tricaprin 

100  gms.  sat.  sol. 

t° 

Oms.  Tricaprin 

per  100  gms.  sat.  sol. 

t° 

Oms.  tricaprin 

per  100  gms.  sar .  sol. 

9.5 

0.44 

25.1 

9.87 

69 

68.40 

13.8 

0.99 

24.9 

II.83 

69 

73.80 

17.6 

2.01 

25.4 

12.72 

65 

83.3 

20.8 

3-86 

25.2 

14.36 

55 

85.24 

23.4 

5.8l 

58.5 

29.32 

35 

92.6l 

24.2 

7.44 

60.8 

35.28 

TERPIN  HYDRATE  C1#H„(0H),.H,0. 

100  cc.  H*0  dissolve  0.36  gm.  terpin  hydrate  at  15-20°. 

100  cc.  90%  alcohol  dissolve  7.1  gms.  terpin  hydrate  at  15-20°. 

(Squire  and  Caines,  1905.) 


Freezing-point  data  for  mixtures  of 
by  Angeletti ,  1938. 


terpin  hydrate  and  salol  are  given 


DECANE 


c|yayecH3. 


T£i-  r?r^,^«rsbgl?rs,w.“d..1is“ 

co”ceniritio"5 

1931,  as  37.30.  T  C’S’T'  18  glVe°  by  Seyer  and  Todd* 

Seyerr?Zi938POii"  d’,a  '°r  niXt“reS  °f  deC“e  and  dicet*1  gives  by 
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AGARIC  ACID  C10H»O*.H,O. 

joo  grams  trichloroethylene  dissolve  0.014  gram  agaric  acid  at  150. 

(Wester  and  Bruins,  1914.) 

0  NAPHTHOIC  ACID  C10H7COOH. 

One  liter  of  aqueous  solution  contains  0.058  gm.  C10H7COOH  at  250. 

(Paul,  1894.) 

Freezing-point  data  for  mixtures  of  «  Naphthoic  acid  and  tetra  methyl 
diamino  benzo  phenone  are  given  by  Pfeiffer,  Goebel  and  Angern,  1925. 

3 METHYL  NAPHTHALENE  C  t  QH  7 ( CH 3 ) . 

Freezing-point  data  for  mixtures  of  3  methyl  naphthalene  with  3 
naphthol ,  with  3  naphthylamine  and  with  3  chloro  naphthalene  are  given 
by  Grimm,  Gunther  and  Titus,  1931- 

Dihydro  0  NAPHTHOIC  ACIDS  Ci0H»COOH  (1180  and  1610  isomers). 

Solubility  of  Each  Isomer,  Determined  Separately,  in  Water. 

(Derick  and  Kamm,  1916.) 

cc.  o.or  n  Ba(OH).  Solution  Required 


t®. 

per  10  cc.  of  the  Sat.  Solution  of  the: 

r" 

n  8°  Isomer. 

161°  Isomer. 

0 

o-39 

O.I9 

20 

0.56 

0-34 

40 

i-34 

O.69 

55~56 

2.89 

i-45 

71-72 

6.7 

3  48 

80 

.  9-3 

4.68 

90 

14.6 

8 

96-97 

20.1 

10.5 

3  NAPHTHOL  METHYL  ESTER  l i-Methyl-3-Naphthol )  CH3C10HeOH. 

.  M-t-sss  ss  - 

Marcell ino,  1920. 

DI  AN  I  SAL  ACETONE  (3-Buten-2-one,  4  P  an  1  sy  1-  )CH30C,H  ,CH .  CHCOCH  .  ■ 

Freezing-point  data  for  mixtures  of  dianisal  acetone  and  acenaphthene 
are  given  by  Pfeiffer,  1924- 

TRI  NITRO  PHENOXY  PROPIONIC  ACID  ETHYL  ESTER  CHsCH[OC,iy  NO 1,1  1 

UUgU2n6 

.  a  a  u  6  tri  nitro  phenoxy  propionic 

Freezing-point  data  f°rKml are  given  by  Hertel  and  ROmer,  1930. 
acid  ethyl  ester  and  di  phenyl  amine  are  give 

QUINOLINE  ETHIODIDE  C,H7N_C,H :>L  .  d]e  and  Turner,  l9,3  ) 

i  oo  gins.  HjO  dissolve  301.3  8™. .at  25 
100  gms.  CHC1,  dissolve  1.78  gms.  C,H,aVL,H»I  at  5 
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ANTIPYRINE  ^(CHa>N(CBHR)00CH:9CH3. 

Solubility  in  Water,  Determined  by  the  Freezing-Point  Method. 

(  Kremann  and  Janetzky,  1933.) 


t®  of  primary 
crystallization. 

Gms.  Antipyrine 

per  100  gms.  sat.  sol.  Solid  Phase. 

—0.9 . 

Ice 

—  1-7 . 

)> 

2  8 . 

..  35.4 

» 

— 3 . 3  (Eutec.) 

37.5 

» -+-  Antipyrine 

0.0 . 

39.1 

Antipyrine 

2.5 . 

» 

6.1 . 

..  43.6 

)) 

7-° . 

..  45.5 

» 

1 1 . 0 . 

47-8 

» 

i5.5 . 

..  52.6 

» 

t'  of  primary 
crystallization. 

Gins.  Antipyrine 

ptr  100  gins.  sat.  sol.  Solid  Phase. 

20.2 . 

57.3 

Antipyrine 

24-9 . 

)) 

30.4 . 

» 

38.o . 

» 

46.5 . 

» 

56.o . 

» 

70.0 . 

...  88.5 

» 

88.0 . 

...  94-7 

» 

95-° . 

96.1 

» 

109.0 . 

» 

The  authors  also  give  data  for  mixtures  of  antipyrine  and  caffeine  and  for  mixtures 
of  antipyrine,  caffeine  and  water. 


Solubility  of  Antipyrine  in  Various  Solvents. 


ioo  gms.  water 


U  44 

100  “ 

44 

25°. 

(U.  S.  P.) 

alcohol 

100  “ 

44 

44 

<< 

90%  alcohol 

75-2  14 

44 

41 

44 

chloroform 

100  “ 

44 

44 

44 

ether 

i-3 

44 

44 

(Enell,  1899.) 

pyridine 

38.0  “ 

44 

at  20-25°. 

(Dehn,  1917.) 

50%  aq.  pyridine  “ 

79.61  “ 

44 

44 

44 

ioo  gms.  abs.  C,Hs0H  dissolve  74.09  gm.  Antipyrine  at  ao-2.5®. 

100  gms.  Quinoline  »  19.00  »  »  at  20-25®. 

100  gms.  equi.  mols.  Quinoline  and  C,HsOH  dissolve  36.55-1- gm.  Antipyrine  at  20-25®. 

(Pucher  and  Dehn.  1921.) 

100  gms.  Glycerol  of  d  =  1 .2326  dissolve  21.4  gms.  Antipyrine  at  20°.  ( Holm,  1921,  1922.) 
:o<»  gms.  »  »  d  =  1.2640  »  17.3  »  »  at  20®.  »  » 

100  gms.  Cymene  »  2.09  »  »  at  3o®.  (Wheeler,  1920.) 

100  gms.  86.5  °/0  Glycerol  (<i  =  1.2326)  dissolve  1,9  gms.  Dimethyl  amino  antipyrine 
and  100  gms.  98.5%  Glycerol  (d  =  1.2645)  dissolve  i.5gms.  at  20®.  (  Holm,  1921,  1922.) 


100  gms.  CfiHe  dissolve  8.1  gms.  Antipyrine  at  25°. 

"  1.03  "  "  »  " 


ms.  u.n. 

"  "  c5ie 


(Warren,  1933.) 

«  II 


Distribution  of  Antipyrine  at  2;j°  Between.  (Emery  and  Wright,  1921.) 


Water  and  Chloroform. 
Gms.  Antipyrine  per  100  cc. 

1.0  normal  Aq.  H,S0,  and  CHCl,. 
Gms.  Antipyrine  per  100  cc. 

0.1  normal  0  Cf,H, (OH)  COOXa 
and  CH  Cl,. 

Gms.  Antipyrine  per  100  cc. 

H,0  layer. 

O.OO76 

O.OO74 

0.0528 

O . I 208 

O . 3950 

I . 1 600 

CH  Cl,  layer. 

O.I924 

0.3936 

O.9472 

1  •  8792 

4-6o5 

8.840 

Aq.  layer. 

O.0908 
O.  1884 

0.4644 

0.9452 

2 . 3 1 5 

4 . 568 

CHCl,  layer. 

O . 1 092 
0.2116 
o.5356 

1 .0548 

2 . 685 

5.432 

Aq.  layer. 

O . OO92 

0.021 2 
0.059.4 

O.416 

0.424 

I  .25 

CHCl,  layer. 
O. 1908 

O.3788 

O.9416 

4.584 

4.576 

8.75 

The  Solidification  Points  of  Mixtures  of 
Antipyrine  and  Salol. 

(Bellucci,  1912,  1913-) 


Initial  t®  of 
Solidification. 

Gms.  CuHijNjO 
per  100  Gms. 
Mixture. 

Initial  t°  of 
Solidification. 

Gms.  CiiHijN20 
per  100  Gms. 
Mixture. 

112.6 

IOO 

65 

40 

IO4.5 

QO 

53 

30 

98 

80 

30  Eutec. 

17 

91 

70 

34 

20 

83 

60 

35 

IO 

75 

50 

42 

O 

Freezing-point  data  are  given  for  mixtures  of  Antipyrine  and: 


Acetanilide! 3) (7) 

"  +  Salicylic  acid! 10a) 

"  +  Phenacetine(s) 

Amino  phenol ( 15 ) 

Barbituric  acid! 13) 

Butyl  chloral  hydrate! 13) 
Benzoic  acid! 19> 

Benzoic  +  Salicylic  acid(5> 
Caffeine! 11 ) 

Carbazole! 12) 

Chloral  hydrate! x8) 
Cholesterine! i3> 

Di  phenyl  amine! 12) 

Di  methyl  glyoxime<20> 

Di  nitro  phenol!2i) 
Hydroquinone! 171(21) 

"  +  pyrocatechoKs)  19) 

Luminal (15)113) 

Mannite! 13) 

Menthol! 1) la) 16) 

"  +Phenacetine(  5> 

Methyl  acetanilide! 2) (4) 

barbituric  acid! 13) 
ethyl  glyoximel 20 ) 
glyoxime! 20) 
oxy  benzoates ( 15 ) 


Methyl 

Methyl 

Met-hyl 

Methyl 


Methyl  phenyl  voluntal! 14> 
Methyl  veronal! 13) 
Naphtholsl 16 ) ( 21 ) 
Naphthylaminel 12) 

Nitro  phenol(2i) 

Orthoform  neu!i5) 

Phenacet ine l 1 ) ( 6 ) 

"  +  Acetanilide! 5 ) 
Menthol(s) 
Quinine(5) 

Salol! 5) 

Sulfonal(s) 

Urea! 5 ) 

Urethan(s) 

Phenylene  diamine! 12) 
Phenyl  urethan(22) 

Phenyl  veronal! 13) 

Phenyl  voluntal! 14) 
Pyrocatechol ( 21 ) 

"  +  Resorcine(S) 

"  +  Hydroquinone(9 
Pyrogallol (21) 

Quinine! 1 ) (6 ) 

"  +  Phenacetine! 5> 
Resorcine ! 16) (21) 

"  \  Urea! 5* 


+ 

+ 

+ 

+ 

+ 

+ 


(5 


Resorcine  +  Pyrocatechol  (5) 
Phenol  (21) 

Salicylic  acid(2i) 

"  "  +  Benzoic 

Acid (5) 

Salicylic  acid + Urea! 5 > 
Salol ( 1 ) (6 ) ( 16) 

"  +  Phenacetinels) 

Salipyrine  +  Ureals) 
Sulfonal  +  Ureals) 

"  +  Phenacetine(s) 

Thiosinamine! 22) 

Thymol! 10b) 

Urea! 1 ) ( 6 ) 

"  +  Phenacetine!  5) 
Resorcinels) 
Salicylic  acid(5) 
Salipyrine(s) 
Sulfonal! 10) 

U  re  t  h  an  ( 5 )  ( 8 ) 
Urethan(6 ) ( 14) 

»  +  Phenacetinels* 

"  +  Urea! 5) (8) 

Veronal (131(12) 

Voluntal ( 14) 


+ 

+ 

+ 

+ 

+ 


i-phenyl-2,3.  di-methyl-5- 


Giua, 


•  *  ♦  An-tck  sif-p  oiven  for  mixtures  of 

Freezing-point  data  are  g 

pyrazolone  and-.Barbital  (  12)  ( 13 
F  Di  phenyl  amine! 12) 

.  .  .  1  1 1 i  1028’  (3)  Comanducci,  1912;  (4) 

( 1 )  Adamanis,  1933‘,  (2>  A°g  u  'akowski  and  Adamanis,  1933)  (7> 
1916;  (5)  Hrynakowski,  1934,  (g)  Hrynakowski  and  Adamanis,  £935,  9 

„ry"akow5ki  ss 

1928:  (1*1  Pfeiffer  and  Seydel,  ^;inbol(Jt,  Henning  and 
Quercigh  and  Cavagnari,  19 1 f-  7  Kreman„  and  Marktl,  1920; 

192s;  I18I  Tsa^.°‘“;  Kremann  and  Haas,  1919;  *32* 

Bocca,  1926,  '2i» 


Hrynakowski 
H  rynakowski 
Kremann  and  Janetzky, 
and  Seydel, 

1928b;  (16) 

Kircheisen , 


(20)  Semeria  and 


L, 

Mazetti,  1926- 
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1  TRYPTOPHAN  gwHilNHCH:QCH2CH(  NH2  )C00H . 

SOLUBILITY  OF  TRYPTOPHAN  IN  WATKR. 

(Dalton  and  Schmidt,  1935.) 

The  results  of  18  determinations  at  8  temperatures  between  o"  and  65° 
were  used  for  calculating  the  solubility  equation  and  from  this  the 
following  values  for  50  intervals  were  obtained.  The  values  above  70° 
are  probably  less  accurate  than  those  at  the  lower  temperatures. 


t° 

Gm.  1  Tryptophan 
per  1000  gras .  HgO 

t° 

Om.  1  Tryptophan 
per  1000  gms.  HgO 

t° 

Gm.  1  Tryptophan 
per  lOOOgms.HgO 

0 

8.23 

30 

12.23 

60 

20.57 

5 

8.72 

35 

13.23 

65 

22.70 

10 

9.27 

40 

14.35 

70 

25.14 

15 

9.88 

45 

15.62 

75 

27.95 

20 

10.57 

50 

17.06 

100 

49.87 

25 

II.36 

55 

l8.70 

Solubility  of  Tryptophan  in  Water  and  in  Aqueous  Salt  Solutions  at  22-23°. 

(  Pfeiffer  and  Angern,  1924. ) 

The  determinations  were  made  by  the  method  described  under  Alanine,  p.  1019. 


Solvent. 

Water . 

Aq.  0.2  molecular  Cll^GOOK 

».  (NH*),SO* 

»  NaCI . 


Gins.  C,,HlsNsOj  per  too  ec.  sat.  sol. 

.  i . 3o6 

.  1 . 202 

.  o.588 

.  1.080 


100  cc  Acetic  Acid  dissolve  0.85  gm.  Tryptophan  at  180. 

100  cc  Butyric  Acid  dissolve  0.053  gm-  Tryptophan  at  180. 

(Przylecki  and  Kasprzyk-Czaykowska,  1938. ) 


ETHYL  COUMARIC  ACID  (Ethyl  hydroxy  cinnamic  acid )'  Cj  jHj 203 . 

Solubility  of  Ethyl  Coumaric  Acid  and  Other  Compounds  in  Water. 

(Roth  and  Stoermer,  1913.) 

Compound 

Ethyl  Coumaric  Acid 
Ethyl  Coumarinic  Acid 

Acetyl  Coumaric  Acid 
Acetyl  Coumarinic  Acid 


Formula 

t° 

Gms .  Compound  per 

cmh12o3 

C1 1H1Z®3 

25 

0.0910 

25 

0-577 

25 

0.  I44 

11 H 1 o®4 

25 

1 .  14 

BUTYL  DINITRO  BENZOATE  (NOJ.C  H  COOC  H 

<2  2  6  3  A 

Freezing-point  data  for 


49 


3,  -r  -  sw  Ml  srasa:  “d  elhyl 


Cl I H I 5°2 
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METHOXY  iso  CHAVIBETOL  (CH30>  2C6H4CH:CHCH3. 

Freezing-point  data  for  mixtures  of  methoxy  iso  chavibetol  and  methoxy 
iso  eugenol  are  given  by  Hiraidzumi,  1932.' 


CYTISINE  (Ulexine)  CnH^NjO  (m.  pt.  I5i°-i5i.5°). 


Solvent. 

Water 
Alcohol 
Chloroform 
Ether  ( d  0.725) 
Ether,  abs. 


Solubility  in  Several  Solvents  at  150. 

(Van  de  Moer,  1891.) 


Gms.  CuHmN20 
per  100  Gms.  Sat.  Sol. 
soluble  in  all  proportions 

u  a  u 

a  a  a 

O.302 

insol. 


Solvent. 

Benzine 

Petroleum  Ether 
Amyl  Alcohol 
Carbon  Disulfide 
Ethyl  Acetate 


Gms.  CnHuNjO  per 
100  Gms.  bat.  Sol. 

1 . 26 
insol. 

°-3°3 

insol. 

very  soluble 


PILOCARPINE  CuH16N202. 

100  cc.  oil  of  sesame  dissolve  0.3142  gm.  CnHieN202  at  20°.  (Zalai,  1910.) 

PILOCARPINE  HYDROCHLORIDE  C„H16N202.HC1,  Pilocarpine  Nitrate 
CnH,«N202.HN03>  and  Piperine  C17H,9NO,  in  Several  Solvents. 

(U.  S.  P..  VIII.) 

Gms.  per  ioo  Gms.  Solvent. 


Solvent. 

C^Hi6N,02.HC1. 

-A - 

c„h1(na.hno3. 

CnHifNO*. 

Water 

25 

333 

25 

insoluble 

6.66 

Alcohol 

25 

4-35 

i  .66 

Alcohol 

60 

9  °9 

6.2 

22 . 7 

58.8 
2.8 

Chloroform 

25 

0. 18 

Ether 

25 

. . . 

•  •  • 

CH  .COOH 


/V 

d  CAMPHOCARBONIC  ACID  c«H«*\Nfc0 

Solubility  in  Xylol  at  20°  I.  (Bredig  and  Joyner,  1018., 

An  excess,  of  •/  camphocarbonic t  acid  was  shaken  in ^  a  J^NaOH 

with  25  cc.  of  xylol  for  45  minutes  To .clear  »o|u  ^  and  thr 

were  added  and  the  mixture  shaken  ’  tubc  The  rotation  was  '2.7.8°, 

clear  caustic  solution  layer  poUrreed u>  4  ■  xyl0]  solution.  The  average  of 

corresponding  to  o,.8a,  gm.  of  the  ac.d  per  J  ^  ^  ^  ^ 

several  determinations  gave  o.|G  gm.  C8  »X4  \J,f) 


lion  in  xylol  at  20°. I. 


Solubility  of  Campmo  Carbonic  Acid  in  Xylol  Solutions 
of  Several  Compounds  at  20°.  (Bredig  and  Joyner,  1918. ) 


Gms. 

Gms. 

/CII.COOH 

/CH.COt 

c*H<(io 

Gins,  base  per  per  26  cc. 

Gms.  base  per 

per  25  cc. 

Uase  added  to  Xylol. 

26  cc.  xylol.  sat.  sol. 

Base  added  to  Xylol. 

25  ce.  xylol. 

sat.  sol. 

Dimethylaniline. 

0.24o?. 

0.490 

Tripropyl  amine. 

O.I726 

1 .2.1 4 

Collidine . 

o.o838 

0.706 

a  Picoline. ...... 

0.  i738 

O.91  I 

»  . . 

0.2478 

r.259 

Piperidine. ...... 

0.0354 

o.74o 

Dietliv  1  amine .. . 

0.0698 

0.981 

))  . 

o.o45o 

0.732 

//  » 

0.0768 

1 .01 1 

»  . 

.  o.o856 

1.068 

))  » 

0. 1 208 

i.3oi 

))  . 

0.1766 

1.688 

»  »  •  « 

0.  i43o 

0.960 

Pyridine . 

o.3o88 

i.3o 

T riben/.yl  amine  . 

0.688 

o.5 1 5 

Quinaldinc . 

0.44 1  a 

i.o35 

liiulbyl  ben/.yl  amine.. 

0.2214 

1.247 

»  . 

1. 1 22 

1.846 

1)1  Iso  butyl  amino..  . 

0.1080 

0.934 

Quinoline . 

0.2824 

0.916 

»  »  »  .  .  • 

0.2358 

0.624 

m  Toluidine . 

• 

0.7784 

i.33 

OCTYL  MALONIC 

ACID 

ch<c8h17) 

(COOHlg. 

100  gms.  H„0  dissolve 

0.026  gm. 

CH(CaH.7MCOOH)?  (m 

•  pt .  113°.  5- 

-115°  )  at 

"  "  c6h6 

II 

0.0132  " 

11 1  6 

II  II 

II 

(Verkade  and  Coops,  Jr.,  1930a.) 


ETHYL  PIMELATE  ( CHg )  5<  C00C2H5 )  2 . 


100  cc  H20  dissolve  0.199  gm.  ( CH2 )  5( C00C2H6)  g  at  20' 


(Sobotka  and  Kahn,  1931.) 

NONANE  DICARBOXYLIC  ACID  <CH2>  9<C00H)  £. 

100  gms.  CeHe  dissolve  0.0036  gm.  (CH„) g(C00H) =  at  2s°. 

(Verkade  and  Coops,  Jr. ,  1930.  ) 

FORMYL  d  NEOMENTHYL  AMINE  C10HieNHCOH. 

Freezing-point  data  for  mixtures  of  d  and  1  formyl  neomenthvl 
amines  are  given  by  Read  and  Steele,  1927.  neomenthyl 

UNDECYLIC  (Hendecanoic)  ACID  CH3(CH2)  8C00H. 

giv^SS^dlSdl?  :^UreS  °f  UndeCyliC  and  lauric  «*<*»  are 

UNDECANE  (Hendecane)  CH3 ( CHg ) 0CH3 . 

suUurCdr!oxide  °f  fxt?res  °f  “<■<*««  liquid 

perature  is  practical  w  naJ  u  f  Pr°f 31  SOlubUiO  "TV*  at  this  Jem- 
practically  flat  between  65  and  95  mol.  percent  SO  . 

(Leslie,  1934.) 


C, I H  2 , 02 
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BROM  UNDECAN  ACIDS  CH2Br( CH2 ) eC00H . 

Freezing-point  data  for  mixtures  of  10-  and  11-Brom  undecan  acids  are 
given  by  Ashton  and  Smith,  1934. 

ETHYL  PELARGONATE  (CH3>  ( CHg ) 7C00C2H5 . 

100  cc  H20  dissolve  0.003  gm-  CH3 ( CH2 ) ?C00C2H5  at  20°. 

(Sobotka  and  Kahn,  1931.) 


BENZINE  (Petroleum)  C5H12CeH14. 

100  parts  of  alcohol  dissolve  about  16  parts  benzine  of  0.638-0.660 
Sp.  Gr. ,  at  25 °. 

HEXA  NITRO  DIPHENYL  AMINE  ( N02  >  3C6H2NHC6H2(  N02)  3- 

Solubility  of  Hbxanitro  Diphenyl  Aminb  in  Sbvbral  Solvents. 

(Desvergnes,  1925.) 


Solvent 


Water 

II 

CH,COOC?Hs 

(cL)ocS 

Co  H  c,OH  ( 96% ) 
"  (100%) 

c6h6 


Gms.  C12H&012N7  per 

100  gms.  solvent  at: 
_  y\ _ _ 


Solvent 


Gms.  C12H5012N7  per 

100  gms.  solvent  at: 
_ _ _ A - - - 


17° 

0.006 

O.84I 
0.573 
0.073 
0.0  30 
0.0 


50 

0.015  CHCI3 

0.034!  lOO^tCotk)  2O 
1.251  Cgfi5S 

1.149  cs2 

0.104  CCl„ 

0.117 


17l 


50 


c6h5ch3 


vj.xi/  6  5  3 

0.399  (1)  Complex  formation. 


0.0  0.058 

trace  0.008(34°) 
172.25  485.26(1) 

0.0  0.018(35°) 

0.0  0.062 

0.131  0.293 


Freezing-point  date  ior  mixtures  of  hexa  nitro  phenyl  amine  and  tri 
nitro  toluene  are  given  by  Giua,  1914.  1915« 

TETRA  NITRO  DIPHENYL  AMINE  <N02>s,C,H3NHC5H3<N02I2- 

SOLUBILITY  OF  TETBANITRO  DIPBENYL  AhINB  IB  SBVBRAL  SOLVENTS. 

/nosversnes.  1925.) 


Solvent 


Water 


Gms.  C12H70eN5  per 
100  gms.  yilvent  at: 


15 


50 


0. 0082! 13. 5°)o. 0103 

_  0.0202(100  ) 


J2.  5 


OOC^Hc 

0. 100 

0.519 

vw  p  * 

)  oCO 

3.400 

6.546 

IH2 

0.  100 

0.519 

OH (96* I 

0.040 

0.233 

O 

O 

r-t 

0.063 

0.212 

Solvent 


c^t3 

*^2^5^  ~ 

cM 

Cog 

CC14 


oO 


Gms .  CjgRyOgN^  per 
100  gms.  solvent  at: 

— “To -  77$ ' 


O.32O  0.998 

0.201  0.478  q 

0.024  0.104)35  ) 

6.807  12.472 

0.015  0.033)37  ) 

0.020  0.040 

O.361  0.710 
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BIPHENYL,  DIBROMO  and  DICHLORO  C6H4BrC6H4Br ,  C6H4C1C6H4C1  • 

Freezing-point  data  are  given  for  mixtures  of: 

Dibromo  biphenyl  +  Difluoro  biphenyl  (Roselius,  1933- 1 
»  "  +  Biphenyl 

Dichloro  biphenyl  +  Biphenol  iGrimm,  Gunther  and  Titus,  1931. ) 

"  "  +  Bitolyl  "  . 

••  "  +  Benzidine 

BIPHENYLENE  OXIDE  (Dibenzo  furan)  ^gH^OCg)^. 

Freezing-point  data  are  given  by  Cull  inane  and  Plummer,  1938,  for 
the  following  mixtures: 


Diphenylene  oxide  +  diphenylene  sulfide 
"  "  +  "  selenide 

Diphenylene  dioxide  +  diphenylene  sulfide 

"  "  +  "  selenide 

Diphenylene  sulfide  +  diphenylene  selenide 

disulfide  +  "  diselenide 


BIPHENYL  4-BR0M0,  CHLORO  etc.  CftH,-CfiH>1Br. 

0  O  o  4 

Freezing-point  data  are  given  by  Klemm,  Klemm  and  Schiemann,  1933, 
for  mixtures  of: 


Bromo  biphenyl  +  Chloro  biphenyl 
"  +  Biphenyl 

+  Fluoro  biphenyl 
Chloro  biphenyl  +  Biphenyl 

+  Fluoro  biphenyl 
Fluoro  biphenyl  +  Biphenyl 


biphenyl  p  iodo  c6h5c6h4i. 


Freezing-point  data  are  given  by  Pfeiffer,  Schmitz  andinoue,  1929, 
for  mixtures  of  Iodo  diphenyl  and  each  of  the  following  compounds: 
Diamsal  acetone,  dipiperonal  acetone,  menthol,  a  naphthol,  a  naphthyl 
amine,  piperonal  aceto  phenone,  sarcosine  anhydride,  tri  nitro  benzene 


BROMO  (Chloro,  Iodo)  ACENAPHTHENE  C.JLBrICH  ) 

105  2  2* 


Freezing-point  data  for  mixtures  of  Bromo,  Chlo 
thenes  are  given  by  Crompton  and  Walker,  1912. 


ro  and  Iodo  acenaph- 


CARBAZOLE  (Diphenylene  imide)  (C6H4)2NH. 

b.  pT  grams  ab“-  ak  "'"’1  dissolve  °  ‘>2  *"'■  <C*H.)»NH  at  140,  and  3.88  gms.  at 
.00  gms.  toluene  dissolve  0.55  g,n.  (C,H,),NH  at  16.5”,  and  5.46  gms.  at  b.  pt. 


C  ARB  AZOLE  (C6H*)2NH. 

100  gins.  abs.  Alcohol  dissolve  i.3o  gms.  (C*HV)2NH  at  20°-25°.  (Pucher  and  Dehn,  1921.) 
»  Quinoline  »  33. 4o  »  » 

»  Equi  molecular  Mixture  of  Alcohol  and  Quinoline  dissolve  9.86  gms. 
(CeH^oNH  at  20°-25°.  (Pucher  and  Dehn.  1921.) 

Solubility  of  Carbazole  in  Various  Organic  Solvents.  (Clark,  1919  a.) 

Gms.  (C0H,)jISII  per  100  gms.  solvent  at 


Solvent. 

d  of 
solvent. 

n.  pt.  of 
solvent. 

j  r»°.  s. 

30®. 

50°. 

80®. 

100®. 

Benzene . 

O.880 

80  -  80 . 5 

0.72 

1  .Ol 

5.o5 

- 

- 

Toluene . 

0 . 870 

no  -110.3 

0 . 42 

O.78 

1 .60 

2.90 

4.78 

Refined  Solvent  Naphtha  . 

o.865 

145  -166 

0.48 

O.7O 

1 .37 

3.00 

3.72 

Crude  » 

o.8g3 

132  -179 

0.54 

O  94 

1 .70 

3.84 

7.00 

Heavy  Naphtha . 

0.909 

i 65  -i85 

0.48 

0.75 

I  .  32 

3 .63 

4.70 

Chloroform  . . 

1 .495 

60.4-  62.0 

- 

0 . 60 

1  .08 

— 

— 

Carbon  disulfide . 

1 .270 

45.7-  47-° 

- 

0.44 

— 

— 

— 

Acetone . 

0 . 800 

56.o-  57.0 

6.12 

9-74 

62 . 3o 

— 

— 

Light  Pyridine  ( 1 ). . . 

0.932 

125  -i5o 

12.45 

16.90 

26.74 

66.80 

Heavy  Pyridine  ( 1 ).. . 

1 .057 

202  -247 

2.72 

4 . 1 0 

10.57 

i6.54 

22.87 

Hydrated  Pyridine(2). 

1  .o5o 

94  -  9b 

0.42 

0.81 

1.9° 

4.70 

Carbon  Tetra  chloride.. .  . 

1 .610 

75.5-  76.5 

0.09 

0. 1 1 

o.3o 

— 

'■ 

Gasoline . 

0.742 

qo  -l64 

0. 1 1 

0.12 

0.16 

— 

Ether . 

0.720 

35  -  40.2 

2.54 

2.90 

— 

— 

/ 1  \  Those  are  the  bases  derived  from  coal  tar  oils  by  abstraction  with 

HsS0, 

and  liberation  ol 

the  base  with  caustic  soda.  They  probably  contain  but 

(>)  =  C5H5N.3H,0. 

very  little  pyridine. 

100  gms.  sat.  solution  of  Carbazole  in  liquid  sulfur  dioxide  contain 
3.0  gms.  C12H9N  at  ?  t  .  (DeCarli,  1927. 


-point  data  are  given  for  mixtures  of  Carbazole  and: 


Resorcinol(q) 

Sarcosine  anhydride! 12) 

Tri  nitro  benzene! 3) 

Tri  nitro  toluene! 2) ( 3) < 1°* 


Freezing-po 

Acridine! 7 1  “itr0  toluene! 4)Quinone(5> 

Attipyrinel9l  Hydroqutnone! 4 )  Retene(8 

Ant hracene ( 8 )  Ketene<7) 

"  +  Chrysene! 8)  Naphthols(4> 

"  +  Phenanthrene! 1 )( 6 )( 11 INitro  phenols<4) 

Benzene  +  "  t»3>  Phenanthrene!  il  (81 

Chrysene!?! (8)  Picric  act  4 

Di  nitro  benzenes! 3)  Pyrocatechol  nl 

Di  nitro  phenolUl  PyrogalloKnl 

-  .  iQ27 ■  l3l  Kremann  and  Strzelba,  1921; 

(il  Garelli,  1894,  >2>  Je(rel"' ow,  1927,  3  sltte  strzelba  and 

(4)  Kremann  and  Slovak,  1920,  5  ’  .  (7)  Pascal,  1914;  (8) 

Dobotzky ,  t922!  !6,  Kremann  ^  p^inbildt,  Henning 

Pascal,  1921;  <9>  Pfelff^)aWard  glQ26;  (12!  Pfeiffer,  Angern  and  Wang, 
and  Kirscheisen,  1925;  Wara’  192D’ 

1927;  (13 1  Bruni,  1898. 


695 


c,  2h9 


THIO  DI  PHENYL  AMINE  NH<(C6H4) g> S. 

100  gms.  sat.  solution  of  Thio  diphenyl  amine  in  liquid  sulfur  dioxide 
contain  21.0  gms.  CeH9NS  at  ?  t°.  (DeCarli,  1927-) 


CHLORO  AZO  BENZENE  ClCeH4N: NCeH& . 

Freezing-point  data  are  given  by  Grimm,  Gunther  and  Titus,  1931.  f°r 
mixtures  of  4-chloro  azo  benzene  with  4-methyl  azo  benzene  with  4-oxy 
azo  benzene  and  with  4-amino  azo  benzene. 


NITRO  ACENAPHTHENE  C10H6(N08MCHg>  g. 

Freezing-point  data  are  given  by  Jefremow,  1918,  for  mixtures  of  nitro 
acenaphthene  with  picric  acid  and  with  styphnic  acid. 


DINITRO  DIPHENYL  AMINE  2.4-N0eCeH4NHCeH4N02 . 

Solubility  of  Dinitro  Diphenyl  Amine  in  Several  Solvents. 

(Desvergnes,  1925.) 


Solvent 

Gms.  C12H904N2  per 

100  gms.  solvent  at: 

Solvent 

Gms.  C12h904N2  per 

100  gms.  solvent  at: 

'  15° 

50°  ' 

'  15° 

50°  1 

Water 

II 

CH.COOCpHc 

(CH3) „c8 

CH  Oil 

C2Hs0HI 96* 1 
"  1 100*1 

O.OO38 

2.319 

3-765 

0.126 

0.088 

1. 30 

O.OO84 

0.0143! 100°) 
6. 105 

11.600 

0.611 

0.046 

4.79 

cSc?3 

c?s"i’2° 

ref, 

CeH5CH, 

2.  Il8 

5.826 
0.378 
11-349 
0.245 
0. 168 

1.919 

6.977 

IO.64I 

0.728(300) 

28.665 

O.567(320) 

O.653 

6.352 

biphenyl  c8h6.csh6. 


100  grams  absolute  methyl  alcohol  dissolve  6.S7  grants  at  to  r" 

.00  grams  abs.  ethyl  alcohol  dissolve  ,,.,8  gratis ’9'5  '  Bruy„.  , 


Solubility  of  Biphenyl  in  Non-Polar  Solvents. 

(Warner,  ScMeb  and  Svlrbely,  1934.) 


The  determinations  were  made  by  the  synthetic  method. 


Results  for  the  solubility  in: 


Heptane 


Carbon  Disulfide  Dioxane 


Mol.  %  ci2H10 
In  sat.  sol. 


Mol.  %  ci2HiO 
In  sat.  sol. 


Mol.  %  ci2HlO 


In  sat.  sol. 


Mol.  %  C12H10 
Ip  sat.  sol. 


26.5 

35-2 
39-9 
43- 1 
46.7 

49.0 

49-1 

55*3 


14-0 
21.6 
27.35 
33-5 
40.9 
46 . 8 

47.5 

66 . 5 


57.5 
59-5 

60.5 

61.6 

62.5 

64.0 

66.0 

68.1 


72.6 

80.3 

80.6 

83.6 
85-7 

89.2 

93-4 

97.2 


28.4 

36.6 

37.7 

38.2 

40. 7 
44.1 
47.6 
51*3 

58.3 


40.4 
49.8 
51*4 
52.0 
55-3 

59.5 

63.7 

69.4 

81.0 


26.4 

32.4 
39-3 

47.3 
53- 1 
55-0 

57.7 

63.4 

67.7 


39-8 

45.7 
53-5 

63.8 

72.5 
75-2 
79-8 

89.6 

96.9 


Benzene 


Carbon  Tetrachloride 


p  Dichloro  Benzene 


Mol.  %  ci2H10 
In  sat.  sol. 


Mol.  %  C12H10 
In  sat.  sol. 


Mol.  %  ('12H10 
In  sat.  sol. 


27-9 

43-  1 

44- 3 
45.5 
49.4 
52.3 


41.0 

58.5 

60.5 

62.6 

67.7 
71.3 


28.I 

30.7 

40.0 

41-3 

53-6 

57-4 

64.3 

66.0 


37-2 

40. 1 
51.8 
53*4 
71-4 

78.2 
90.6 
93-9 


27.7(Eutec 
34- 1 
41 . 2 
49.8 
4 
4 

65.O 


)  42 


5 

49.6 


57. 


69 


57. 


80 


61. 


85 


92 


Freezing-point  data  are  given  for  mixtures  of  Biphenyl  + 


Anthracene! 13) 

Antipyrine(9> 

Azobenzene ( ia)  .  , .  , 

Benzophenone  +  Diphenylamine  3  5 

Benzene! 15)  . . 

Bibenzyl  +  Naphthalene(6> 

Bromo  biphenyl (4* 

Camphor! 7 ) 

Chloro  biphenyll 4) 

Dianisal  acetone! 10) 

Dibromo  biphenyl! 12) 

Dichloro  benzene(8) ( 14) 

Dichloro  biphenyll 12) 


Difluoro  biphenyl ( i2> 
Diphenylamine! 13 >  , 

Diphenylamine  +  benzophenone!  3  5 

Fluoro  biphenylU) 

Naphthalene! 13> ( i5> 

»  +  Biphenyl (6) 

Phenanthrene! 13* 

Picric  acid(2) 

Styphnic  acidl2> 

Trinitro  benzene  1 1) 

Triphenyl  methane! 13) 

Urea! 1 1 ) 


cn lui u  u —  ■  — 
and  Schiemann^  and  Warner.  W3»;  ^  ,  Keiffe^ 

Sl’piSfeff ;*?“ on"dt^ri^Wa«iah  and 
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ACENAPHTHENE  Cn  H10. 

Solubility  in  Several  Organic  Solvents. 


( Speyers 

—  A"’  J ■  Sci.  [41,  14 

,  >94.  190-- 

) 

In  Methyl  Alcohol. 

In  Ethyl  Alcohol. 

111  Propyl  Alcohol. 

t”. 

(a). 

\b).  (<•)• 

(«).  (*)• 

<«)• 

(a).  (<•)•  <c). 

0. . 

.  81.33 

I.80  0.39 

8l. I  1.9 

0.57 

82.3  2.26  0.88 

IO.  . 

.  8o.4o 

1.70  o.38 

8o.3  2.8 

0.84 

81.8  2.40  1.00 

20.  . 

.  79.60 

00 

O 

to 
.  cs 

cs 

79.6  4-° 

1 .20 

81.4  3.4o  i.35 

3o. . 

.  79.OO 

3.5o  c.72 

79.1  5.6 

1 . 70 

80.9  4-75  i.9° 

40. . 

.  78.45 

6.00  1.20 

78.7  8.4 

2.60 

80.6  7.10  2.90 

5o. . 

78.l5 

9.00  1.77 

78.8  1 3 . 2 

3.90 

80.7  11. 10  4*4° 

60. . 

.  78.30 

11.70  2.35 

79.4  23.2 

7.00 

8i.5  19.60  8.20 

70.. 

.  78.60 

1 4 . 3o  2.90 

80.75  40.5 

12. 5o 

83.9  37.00  16.20 

In  Chloroform. 

In  Toluene. 

t°- 

(a). 

(b).  (<•). 

(«)• 

(b).  (C). 

O . 

...  143.8 

18. 8‘  12.7 

9° -7 

12.4  7*9 

IO . 

24.0  16.0 

90.8 

i5.o  10.7 

20 . 

...  136.3 

33.0  19.5 

91 .0 

20.0  i4.5 

3o . 

45.0  25.0 

91 .8 

0 

0 

to 

0 

4o . 

128.0 

60.O  32.0 

92*7 

53.0  28.0 

5o. . .  . 

...  123.4 

00 

b 

C 

O 

94.0 

85.0  35.7 

60 . 

1 22 .0  5o . 0 

95.5 

125.0  43.5 

70 . 

•  •  •  ••••• 

97-2 

180.0  32.5 

(a)  Weight  in  grams  of  100  cc.  of  sat.  solution.  (6)  Grains  of  Acenaphtheno  dissolved  per 
100  grams  solvent.  (c)  Gram  molecules  of  Acenaphthene  per  100  gram  molecules  of  solution. 

looo  gms.  Aq.  25%  NH3  dissolve 0.07  gm.  acenaphthene  at  250.  (Hilpert,  1916). 

100  gms.  sat.  solution  of  acenaphthene  in  liquid  sulfur  dioxide 
contain  13.0  gms.  C12H10  at  ?  t°.  (De  Carli,  1927.) 


Freezing-point  data  are  given  for  mixtures  of  Acenaphthene  and: 


Benzil(i5)  Fluorenone! 11 ) ( 12) 

Bromo  acenaphthene ( 14 )  Michler's  ketone! 11) 
Cinnamylidene 
acetophenonel 2) 

Chloro  acenaphthene! 14) 

Dianisal  acetone ( 1 1 )( 12) 

Dinitro  benzene! 1 )( 7 ) 

Dinitro  phenol ( 7 ) 

Dinitro  toluene! 1) (7) (8) 

Dinitro  xylene(6) 

Iodo  acenaphthene! 14) 


Nitro  phenols! 7 ) 

Picramide  (3) 

Picric  acid! 3) 

Picryl  chloride! 3) 
Quinone! 10) 

Nitro  benzoic  aldehyde(i6) 
Piperonilic  aldehyde! 16) 
Vanillic  aldehyde! 16) 


Styphnic  acid<3) 

Tetra  methyl  diamino 
benzophenone! 12) 

Tetra  methyl  diamino 
dibenzyl  acetone! 11 )( 12) 
Tetryl(s) 

benzene! 13 ) 
c resol! 4) 
toluene! 1) (9) 
xylene ( 5 ) 


Tetra  nitro 


acid  am  l  for  mixtures  of  Nitro  acenaphthene  with  picric 

acid  and  with  styphnic  acid  and  for  mixtures  of  Acenaphthylene  with 
picryl  chloride  and  with  styphnic  acid  are  given  by  <3). 

<£Jei  tote, 

1912;  I  is  I  Pawlewski ,  ,8,3;  <161  Fa"!  '1'*’  Cro"p,on  and  *»lker. 
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DibromoPHENYL  SELENIDE  and  TELLUREDE  (C6H6)2SeBr2,(C6H6)2TeBr2. 

Data  for  the  solubility  of  mixtures  of  dibromophenyl  selenide  and  dibromo- 
phenyl  telluride  in  benzene  at  2i°  are  given  by  Pellini  (1906). 

AZOBENZENE  (trans)  C6H5N:NC6H5. 

Solubility  of  Trans  Azobenzene  in  Aqueous 
Solutions  of  Cetyl-Pyk idium  Chloride  Alone 
and  Containing  Sodium  Chloride  at  25°- 

(Hartley,  19?8.) 


Results  for  aqueous  solutions  of: 


Cetyl  Pyridium  Chloride  Alone  Cetyl  Pyr idium  Chloride  +  NaCl 


Qn.  Equlv. 

On.  Mols. 

On.  Equlv.  per  liter 

Pyridium  chloride 

trans  Azohenzene 

'  Cetyl  Pyridium 

Sodium 

per  liter 

per  liter 

chloride 

chloride 

0 

0 

0.000024 

0.00031 

0.0032 

0.00072 

0.000026 

0.00104 

0.0032 

0.00095 

0.000035 

O.OO418 

0.0032 

0 .00104 

0 .000048 

0.00031 

0.010 

0.00119 

0.000070 

0  .00104 

0.010 

0.00180 

0.000175 

O.OO418 

0.010 

0 .00238 

0.000268 

0.00031 

0  •  03^ 

0 .00416 

0.000554 

0.00104 

0.032 

0.00714 

0.00103 

0.00418 

0.032 

0.0143 

0.00219 

0.000 

0.10 

0.0209 

O.OO326 

O.OOO31 

0.10 

0.0314 

0.00502 

0.00104 

0*10 

0.0500 

0 .00816 

O.OO418 

0.10 

0.1045 

0.0178 

0.00031 

0.32 

n . 2080 

0.0374 

0.00104 

0.32 

0 .3120 

0 .4980 

0.0586 

0.1000 

0 .00418 

0.32 

Gm.  Mels, 
trans  Azo  t  enzene 
per  liter 


0.000024 
'  0 .000130 
0 .000642 
0.00047 
O.OO163 
0.00671 
0.000062 
0.00017& 
O.OOO683 
0 . 000020 
0 .000069 

0.000169 
0.000710 
0  .000075 
0 .000206 
0 .000788 


Similar  results  are  also  6ive.  lor  the  solubility  f  “*£*5 

in  cetyl  pyridium  acetate  and  sulfate  at  25  ana  ai 
the  bromide  and  chloride  at  33  • 

S'L'.ILITT  OF  TK.NS  IS  AQUEOUS  SOtUTIOUS  OF  ACBTOUF  At  ■ 


Gms. 

per  100  gms. 

sat.  sol. 

Gms. 

per  lOO^sns 

(CH?)2C0 

h2o 

c12H10N2  ' 

'  (CH?)  200 

HgO 

54*7 

67.8 

60.1 

42.2 

0.0 

17.5 

36.3 

57.3 

45  *3 

14*7 

3-58 

0.28 

20.4 

12.0 

0.0 

79.6 

88.0 

100.0 

sat.  sol. 
c12H10N2 

0.0097 

0.0026 

0.00044 
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Solvent. 


Solubility  of  Azobenzene  in  Several  Alcohols. 

(Timofeicw,  1894.) 

Gms.  (GsHjN), 

Solvent.  t°.  per  100  Gms. 

Sat.  Sol. 

9-5  3*8 

10.5  3-95 

9-5  5-29 


Methyl  Alcohol 

<<  << 

Ethyl  Alcohol 


Ethyl  Alcohol 
Propyl  Alcohol 


10.5 

9-5 

10.5 


Gms.  (C«HsN)* 
per  too  Gms. 
Sat.  Sol. 

5.88 
5-42 
6.02 


Solubility  of  Azobenzenes  in  Water  and  in  Pyridine. 

(Dehn,  1917O 

Gms.  Each  Compound  (Determined  Separately)  per 
too  Gms.  Solvent: 


Solvent. 

t°. 

r 

Azobenzene. 

_ K - - 

Diazoamino- 

benzene. 

- 

Dimethylamino- 

azobenzene. 

Water 

20-25 

0.03 

0.05 

O.Ol6 

Pyridine 

20-25 

76.44 

I36-7 

27 .90 

Aq.  50%  Pyridine 

20-25 

16 . 78 

67.7 

4-51 

Solubility  of 

Azobbnzenb 

in  Sbvbral 

Solvents  at 

25°  • 

(Hartley,  1936.) 


Solvent 


Oms.  C12H1qN2  per 
100  gms.  sat.  sol. 


Solvent 


Gms.  C12H1qN2  Per 
100  gms.  sat.  sol. 


Benzene 

Pyridine 


35 . 0 ( 1 ) 
50.9 


n  Decane 
n  Hexadecane 


15*6 
12. 2 


(1)  Solid  phase  (CeH&N) 2-C6H6 

Solubility  of  Azobenzene  in  Several  Solvents. 

Solvent. 

Amyl  acetate . 

Methyl  butyrate . 

Methyl  formate . 

Carbon  tetrachloride.... 

Chloroform . 


t°. 

Gms.  C6H5.Nf.C*H5 
per  100  gms.  solvent. 

Authority. 

25 

44- 1 

(Krober,  1919.) 

25 

6*1.2 

» 

25 

46.6 

» 

20 

2.83 

(Pawlewski,  1914.) 

20 

16.24 

» 

20-25 

9.25 

(Pucher  and  Dehn,  1921 

20-25 

22.9 

» 

Equi.  mol.  Mixture  of 
Ethyl  alcohol-l-Quinoline. 

Solubility  of  Azobenzene  in  Rubber.  (Bruni,  mi.) 

Mixtures  of  azobenzene  and  rubber  were  heated  untill  homogeneous  and  then 
cooled  to  incipient  crystallization. 

t”  of  Gms.  C'HsN,C6H,  f  of  Gms.  Cf>HsN,Cf,Hs 

cryst.  per  100  gms.  mixture.  cryst.  per  100  gins,  mixture. 

69-0 .  100.0  67.2 .  80.0 

68.95 .  98.0  66.2.....  75.0 

68.6 .  95-0  65.7 .  70.0 

68.6 .  90.0  63.i .  60.0 

Data  for  the  distribution  of  azobenzene  between  hexane  and  methylalcoliol 
are  given  by  Perschke,  1926. 


t*  of 

cryst. 

59.2. 

52.1. 

43.4. 


GmsCrHsN,G,  Hs 
per  100  gms.  mixture. 

5o.o 
. . .  4o.o 
. . .  3o.o 


Cl 2HI 0 
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Freezing-point  data  are  given  for  mixtures  of  Azobenzene  and: 


Acetic  acid! 2) ( 13) 

Azo  naphthalene! 15) 

Azo  toluene! 15) 
Azoxybenzene(9) 

Benzal  aniline! 15) 
Benzene  azonaphthalene! 
Benzoic  acid! 13) 

Benzil! 17) l 18) 

Benzoin! 18 ) 

Benzylaniline! 1 ) ( 10)  ( 11 ) 
( 12) ( 15> 

Cinnamic  acid! 13) 


Cinnamylidine 
acetophenone! 5) 
Dibenzyl! 3) (8) ( 10) ( 15) 
Dinitro  benzene(7> 
Dinitro  toluene(7) 
(Dichlor  acetic  acid! 13) 
Dinitro  phenollzi) 
Dimethoxy  stilbene(is) 
Diphenyl! 1) 

Diphenyl  aminelb) 
Hydroquinone! 14) 
Naphthols! 14) 
Naphthylamine!  16) 


Nitro  phenols! 14) 

Nitro  toluene(7) 
Pyrocatechol! 14! 
Pyrogallol ( 14) 

Picric  acid! 14) 
Resorcinol! 14* 

Salicylic  acid! 13) 
Stilbenel 1 ) l 15* 

Succinic  acid! 13) 

Tolane! 15 ) 

Toluylic  acid! 16) 

Tri  chlor  acetic  acid! 13) 
Trinitro  toluene(7> 


1 


(1)  Beck,  1904;  (2)  Bradley  and  Marsh,  1933;  (3*  Bruni  and  Gorni,  1899: 
(4)  Erlenmeyer  and  Leo,  1933;  t5>  Giua,  1916:  (6)  Giua  and  Cherchi,  1919; 
(7)  Giua  and  Reggiani,  1925;  (8)  Garelli  and  Calzolari,  1899:  *9*  Hart  ey 
and  Stewart,  1914;  (10)  Hasselblatt,  1913;  ( 11 1  Isaac,  1910-11;  (12) 
Jaeger  1907;  (13)  Kremann  and  Zechner,  1925;  (i4>  Kremann,  Zechner  and 
Weber  1924  (15»  lascal  and  Normand,  1913;  U6)  Pfeiffer,  Angern,  Wang, 

Seydel  and  Quehl,  1930;  (i7>  Tammann  and  Botschwar,  1926;  Vanstone,  1913 • 


CHLORO  DIPHENYL  AMINE  p  C1C6H4NHC„H5 . 

Freezing-ooint  data  are  given  by  Chapman  and  Perrott,  1930,  for  rnx 
tures  of  p  chloro  diphenyl  amine  with  diphenyl  amine  and  with  di-p- 

chloro  phenyl  amine. 

DI  PHENYL  DI  SULFIDE  (C^HS )  2Se  - 

_  .  .nt  Hata  are  given  by  Grimm,  Gunther  and  Titus,  1931.  for 

Freezing-point  data  are  given  y  Results  for  mixtures  of 

«lUrlSi  a„/aiphe„yl  e.her  are  given  Py 

Pascal,  1912. 

PHENYL  ETHER  fCeHs  )  • 

1  1  n  r famnerature  of  a  mixture  of  phenyl  ether  and 

The  critical  solution  temperature  01 

iso  amyl  benzoate  is  23.5  •  .  0henvl  ether  with  diphenyl  methane 

Freezing-point  data  for  «"«««*  °f ^Gunther  and  Titus,  1931. 

and  with  diphenyl  amine  are  giv  y  and’tri  nitro  benzene  are  given  by 

Results  for  mixtures  of  Phenyl  etnei 

Sudborough  and  Beard,  1911  • 

Hvdroxy AZOBENZENE  CeH».N:  N.GH4OH.  CfiHl0H  at  250. 

6"" c,HsN:N- 

C6H4OHat25°.  j  ru  «at  with  H20  contain  15*20  gms.  C.H»N:  N. 

IOOO  CC  sat.  solution  in  L6H6  sat.  Wiui  2  (Farmer,  1901 ) 

c<s^result. !- between  benzcne  and 

cone,  in  C.H.  -one.  ,n  H  O  =  9  with  „in0  azoPenzene 

Freezing-point  data  for  Grimm,  Gunther  and  Titus,  193 

and  with  chloro  azobenzene  are  given  y 
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AZOXY  BENZENE  CaH6  ( NON  )CeH6  . 

Freezing-point  data  for  mixtures  of  azoxy  benzene  with  bromo  dinitro 
benzene,  with  dinitro  toluene  and  with  trinitro  toluenes  are  given  by 
Giua  and  Guastella,  1925* 

BIPHENOL  H0CaH4.CaH40H. 

Freezing-point  data  for  mixtures  of  biphenol  with  benzidine  with  di 
tolyl  and  with  dichloro  diphenyl  are  given  by  Grimm,  Gunther  and  Titus,  1931* 


NAPHTHYL  ACETATE  CH3COOC10H7. 

Freezing-point  data  are  given  for 

a  and  0  Naphthyl  acetates  +  Acetic  acidl Kendall  and  Booge,  1916.) 
0  Naphthyl  acetate  +  Picric  acid  (Shinomiya,  1940.) 

"  "  +  Tri  nitro  benzene  "  " 

"  "  +  Tetra  nitro  benzene"  " 


METHYL  NAPHTHOATE  0  C^COOCHj. 

Freezing-point  data  are  given  by  Shimomiya,  1940  for  mixtures  of  b 
methyl  naphthoate  with  picric  acid  with  trinitro  benzene  and  with  tetra 
nitro  benzene. 


BENZOIC  ANHYDRIDE  (C9H5C0)20. 

Freezing-point  data  are  given  for  mixtures  of  benzoic  anhydride  and' sttlfuric 
acid  by  Kendall  and  Carpenter  (1914). 


METHYL  ORANGE  H2NC9H4.N2.C6H4S03Na.  • 

ioogms.  H20  dissolve  0.02  gm.  methyl  orange  at  20-25°.  (Deha.  1917) 

pyridine  “  1.80  “  “  <«  0 

aq-5°%  pyridine  "  51.5  “  “  “  „ 


QUINHYDRONE  C6H4Ot,C8H4(OH)t. 

Solubility  of  Different  Samples  of  Quinhydrone  in  0.01  Normal 
Hydrochloric  Acid  at  18°.  (Sorensen,  Sorensen  and  Linderstrom-Lang,  1921.) 

^he  *San\pIf!  Were  PrePared  by  mixing  alcoholic  solutions  of  definite  molecular 
°  a  t^ro  constituents  of  the  compound.  The  resulting  precipitates 

were  Drennred  7a§hed  W‘th  a!coho1  and  raPidlY  dried.  The  saturated  solutions 
were  prepared  by  constant  agitation  for  periods  of  4  to  19  hours. 

- ^ls-  P-er  »«««■  Mols.  per  Uler _ 

•  jmplcV.  Quinhydrone.  Hydroqulnone.  Sample  NL  Quinhydrone.  ^Hydroqnlnone. ' 

UKL  0-0.426  0.0.4. 8  Cl.  II .  o,o.3o.  o.o.3oo 

Cl  I  0'0,3r  CL  III .  0.0,302  0.0, 3o9 

CL  a'"'  °“  7  0-0'at>7,  CL  IV .  0.0.298  0.0.307 

tjL.  la.  ...  0.01297  0.01293 


QUINHYDRONE  C6H402.C6H4(0H)2. 


Data  for  the  solubility  and  dissociation  of  quinhydrone  in  water  at  25° 
are  given  by  Luther  and  Leubner,  1912.  Later  experiments  at  150 ,  250  and 
35°  are  reported  by  Berthoud  and  Kunz,  1938.  These  latter  authors  describe 
the  difficulties  of  reaching  equilibrium,  both  from  above  and  from  below, 
and  found  it  necessary  to  use  0.001  n  HC1  as  solvent  instead  of  water  in 
order  to  avoid  persistant  colloidal  opalescence  in  the  solutions.  They 
give  the  following  results  for  the  solubility  of  quinhydrone  in  water 
(0.001  n  HC1)  and  in  aqueous  solutions  of  hydroquinone . 


an.  Mol.  Hydroquinone 

an.  Mol.  Quinhydrone  pe£  liter 

sat.  sol.  at: 

per  liter  aq.  solvent 

' - 15* 

25° 

35®  N 

0.0(=  O.OOl  n 

HC1) 

0.01224 

0 .01870 

0.02788 

0 .00781 

0 .00893 

— 

— 

0.01562 

0.00675 

0.01271 

0.02154 

0 .03125 

0.00447 

0 .00945 

0.017H 

0.0625 

0.00273 

0.00606 

0.01 160 

0.125 

0.00l60 

0.003775 

0  .00737 

0.250 

— 

0.002425 

0  .00496 

The  solubility  of 

Quinhydrone  in  aq. 

0.01  n  H2S04  is 

0.0181  gm.  mol. 

per  liter  at  250. 

The  solubility  of  Thymoquinhydrone 
0.00276  gm.  mol.  per  liter  at  25°- 


in  aq.  0.01  n  HCl+0.09  nKCl  is 
(BiiLmann  and  Muus,  1931  •  > 


One  liter  sat.  solution  of  quinhydrone  in  water  contains  0.0158  gm. 
mol.  C12H1004  at  20° .  (Brodsky  and  Alfero,  1929.) 

Solubility  of  Quinhydrone  in  Aqueous  Ethyl  Alcohol  at  20  . 

(Brodsky  and  Alfero,  1929.) 


Wt.  %  CjUgOH 
In  aq.  solvent 


On.  Mols.  C1201004 
per  liter  sat.  sol. 


25-55 
49  .81 
71  .31 


0 .0330 
O.0684 

0.1158 


DIPHENYLAMINE  (C6H5)2NH. 

Reciprocal  Solubility  of  Dip«^^ine  AND  WaTER 


by  Synthetic 


Gms.  (C6H5)2  NH 
jo.  per  100  Gms. 

Mixture. 

23I  I -48 

264  3  •  49 

275  5-62 

297  16.50 

303  45 • 16 

Similar  data  for  the 
isopentane  are  given  by 


(Campetti  and  del  Grosso,  i9x3-) 

Gms.  (CjH6)jNH 
t°.  per  100  Gms. 

Mixture. 


305  crit.  t. 
3°4 

299 

289 

249 


47-5 

62.52 

73 -°7 
82.08 

86.73 


systems  diphenylamine  +  ether 
Campetti,  I91?- 


t°. 

Gms.  (C6H5)2NH 
per  100  Gms. 

239 

•Mixture. 

88.28 

229 

9O.23 

210 

92  -93 

i52 

97.  !9 

and  diphenylamine  + 
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Solubility  of  Diphenylamine  in  Water. 

(Desvergnes,  1928.) 


r0 

Gms.  (CgHgJgNH  per 

t 

100  @ns.  HgO 

0 

0.003 

15 

0.003l6( 1 ) 

28 

0.007 

50 

0.012 

85 

0.032 

( i )  Thiel,  1929 . 


Solubility  of  Diphenylamine  in  Aqueous  Ethyl  Alcohol. 

(Desvergnes,  1928.) 


VOl.  % 

d15  Of 

Ons.  (CgHg) pNH 

per  100  gms. 

aq.  CpHs0H  at; 

Aq.  CgHgOH 

Aq.  CgHgOH 

J — oJ 

28u 

40° 

29.9 

0.9696 

0.003 

0.005 

0.007 

38.9 

0.9532 

0.007 

O.089 

0  .22 

52.4 

0.9313 

0.213 

O.761 

1  .24 

68.6 

0.8939 

1  *395 

5.025 

7  .63 

77.1 

0.8724 

2.477 

8.764 

15.55 

87.1 

0.8430 

6.510 

23.054 

109.61 

92.0 

0.8272 

9.825 

38.621 

223  .29 

96 .2 

0.8112 

14  .545 

64  .207 

317.20 

100.0 

0.7914 

26  .269 

95 .842 

385.83 

A 


Solubility  of  Diphenyl  Amine  in  Various  Solvents. 

(Desvergnes,  1928.) 


Solvent 

d15  of  ons. 

CfiHfiNH  Per  100^  gns. 

solvent  at: 

solvent  '  0° 

28 

Q 

O 

Color  of 
solution 


Ethyl  acetate  0.9048 
Acetone  0.7998 
Methyl  alcohol  0.8055 
Benzene  0.8826 
Chloroform  1.4887 
Anhydrous  ether  0.7193 
Pyridine  0.9805 
Carbon  disulfide  1.2723 
Carbon  tetra 

chloride  1.6012 
Toluene  0.8733 
m  Xylene  0.8683 


135 .218 

306.79 

— 

239.830 

298.59 

— 

26.708 

122.98 

516.55 

110.674 

277.99 

416.67 

86.545 

206  .26 

_ 

140.576 

324.79 

217.626 

306.91 

425.62 

112  .452 

314.12 

— 

27.734 

122.63 

85.794 

227.65 

315.72 

49.976 

163.14 

247.85 

pale  amber 
pale  yellow 
pale  amber 

"  11 

wine  red 

pale  amber 

"  11 

"  n 


dark  violet 
pale  amber 

<•  11 


Solubility  of 

Solvent. 

Water 

Methyl  Alcohol 
«  « 

Ethyl  Alcohol 
<<  <( 

Propyl  Alcohol 
Pyridine 

A(P  5°%  Pyridine 


Diphenylamine  in  Several  Solvents. 

t°.  °ms.  (C#H4);NH 

per  100  Gms.  Solvent. 

20-2  5  O.O3 

14 -5  45.2 

x9-5  57-5 

I4-5  39.4 

I9-5  56 

I4*5  29.4 

20-25  302 

2C~25  two  layers  formed 


Authority. 
(Dehn,  1917.) 
(Timofeiew,  1894.) 
(de  Bruyn,  1892.) 
(Tipiofeiew,  1894.) 
(de  Bruyn,  1892.) 
(Timofeiew,  1894.) 
(Dehn,  1917.) 


c, 2h, , 


704 


Solubility  of  Diphenylamine  in  Hexane  and  in  Carbon  Disulfide. 

(Etard,  1894.) 


t°. 

Gms. 
per  100 

NH(CfHe)j 

Gms.  Sol.  in: 

t*. 

Gms.  NH(CeH.)2 
per  100  Gms.  Sol.  in: 

—  60 

Hexane.  CSj. 

1.3 

0 

Hexane. 

2.6 

cs,. ' 

33-7 

-5° 

•  •  • 

2.2 

+  10 

3-8 

46.8 

-40 

•  •  • 

3-8 

20 

6.7 

60.9 

-30 

o-5 

7.2 

30 

13.8 

76 

—  20 

0.8 

12.5 

40 

47 

•  •  • 

—  10 

1.4 

21 .6 

*50 

94 

•  •  • 

freezing-point  data  are  given  for  mixtures  of  Diphenyl  amine  and: 


Acetanilide! 13)  Diphenyl  methane(7> 

Acetyl  diphenyl  amine(4)  "  ether(7) 


Diphenyl! 18) 

"  +  benzo  phenone(i8> 
Ethylene  bromide(6) 
Guaiacol(26 ) 

Hydroqu inone (16) 
Naphthols(35 ) (16) 


Piperonal(27 ) 

Phenyl  dimethyl  pyrazolon(2o) 
Pyrocatechol! 16 ) 

Pyrogallol! i 6 ) 

Quinone(i7 ) 

Resorcinol! 16) (35 • !  14  > 

"  +  Urea! 14 ) 

Sarcosine  anhydride(20 ) 
Trichlor  acetic  acid! 15) 

"  phenol! 10) 

Trimethyl  trinitramine(34> 
Trinitro  phenol(io) 

Trinitro  phenoxy  propionic 
acid  ethyl  ester(i2> 
Trinitro  toluene(8) 

Urea! 14 ) ( 19a ) 

"  +  resorcinol! 14 ) 

Urethanli ) (23a) (25 ) 


Antipyrine(20 ) 

Arsenic  trichloride (28 ) 

Azobenzene ( 10 ) 

Benzoic  acid(2> 

Benzene ( 5a ) ( 6 ) 

BenzQphenone  ( 10 ) 

"  +  diphenyl(8)(i8)  Naphthalene(29> <  35 > 

Camphor! 31 )  Naphthylamine<35 > 

Cetyl  alcohol!  10)  Nitro  amsole  23  > 

Chloro  dihydro  phen-  Nitro  napbttelene  5  3 

arsazine (28 >  Nitro  phenols (16) (10) 

Chloro  nitro  benzene(32 INitro  penta  erythritol 

Cinnamylidene  aceto  33 

phenoneM  Nitro  toluene (8 > 

Prf»sols ( 24  )  Paraf  f  ine(2i ) 

Dichlor  aniline! 10)  Phenanthrene ( 19) 

Diethyl  diphenyl  urea (11)  Phenol (22 
Dinitro  benze„e(8l  Picric  acidUoKidl 

"  phenols (16) 

"  toluene ( 8 )( 3° * 

.  o .  <-.1  Rattplli  and  Martinelli,  1885. 

(1)  Angelett i ,  1928;  (2)  Baskov,  1918,  3  lsa)  Bruni,i898;  <6) 

(4)  Boesken,  1912;  (5*  Bernoul  1  an  ’  (g,  Giua  19l5;  (9)  Giua, 

Dahms ,  1895;  <7»  &)' Giui’Sd  Guastella,  X933J  *») 

1917  J  do)  Giua  and  Cherchi,  ^19,  ^  Adamanis,  1933a;  -Ii4> 

Hertel  and  ROmer,  1930;  <13>  "ll  °  7  (15)  Kitran,  1924;  <i6>  Kre*ann  an* 
Hrynakowski,  Stazewski  and  Szmyt,  si  le,  Strzelba  and  Dobotzsky,  1922, 

Schadinger ,  1911;  19o5;  (19a)  Nijveld,  1934!  20) 

( 18 )  Lee  and  Warner,  1933,  *9  zzQ  and  Battelli,  1883;  <22)  Phl^p> 

Pfeiffer  and  Angern,  1926,  2 1  1Q29-  (24)  Puschin  and  Basara, 

100V  ,23)  Puschin,  1926b;  (23a’.^SCh  9i9’5-  (26)  Puschin  and  Vaic, 

Hi  :si  si” £ 

(35 )  Vignon ,  1891 • 

Freezing-point  data  are  also  given  for 

Diphenyl  aethyl  amine  ♦  PjJ* •' > 

Hexa  nitro  diphenyl  amine  +  trinitro 


# 
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Solubility  of  Diphenylamine  and  also  of  Triphenylamine  in  Carbon 

Disulfide.  (Arctowski,  1895.) 

N(CtfL),  in  CS,. 


NH(C|H()i  in  CS, 


t°. 

—  885 

-II7 


Gms.  per  ioo 
Gms.  Solution. 

O.87 

0-37 


t°. 

-83 
-91 
—  102 
-H3I 


Gms.  per  ioo 
Gms.  Solution. 

I. 91 

I.56 

1.24 

O.98 


DIPHENYLAMINE  BLUE. 

Solubility  in  Several  Solvents  at  230 

(Szathmary  de  Szachinar,  1910.) 


Solvent. 


Gms.  Diphenylamine  Blue 
per  100  Gms.  Sat.  Sol. 

Methyl  Alcohol  0  385 

Ethyl  “  0.230 

Amyl  “  0.049 


Solvent. 

Acetone 

Aniline 


Gms.  Diphenylamine  Blue 
per  100  Gms.  Sat.  Sol. 

O.177 

o-395 


AminoAZOBENZENE  GHSN :  N.C6H4.NH2. 

Distribution  results  for  amino  azobenzene  between  benzene  and  water  gave: 
cone,  in  CeHs  4-  cone,  in  H20  =  3,173  at  250.  (Farmer  and  W'arth,  1904.) 

Freezing-point  data  for  mixtures  of  p  Amino  Azobenzene  and: 


Amino  benzo  phenone(i) 
Azoxybenzene<3 ) 

Chlor  azo  benzeneU) 

Dimethyl p amino  azobenzene ( 3 ) 
Dinitro  benzene (3 ) 


Nitro  chloro  benzene<3) 
Nitro  toluene (3  ) 

Oxy  azo  benzene (4  ) 

Tri  nitro  toluene(2) 


(1)  Er lenmeyer  and  Leo,  1937,  (2)  Giua  and  Angeletti,  1921;  (3)  Giua 
and  Reggiani,  1925;  (4)  Grimm,  Gunther  and  Titus,  1931. 

a  ACETNAPHTHALIDE  C2H3ONH(CioH7). 

Solubility  in  Mixtures  of  Alcohol  and  Water  at  250. 

(Holleman  and  Antusch  —  Uec.  trav.  cliim.  13,  289,  1894.) 


IOO 

95 

90 

85 

80 

75 

70 


Gms.  per 
100  Gms. 
Solvent. 

Sp.  Gr.  of 
Solutions. 

Vol.  % 
Alcohol. 

Gms.  per 
100  Gms. 
Solvent. 

4-02 

O.7916 

65 

I.78 

4-31 

O  .8150 

60 

I  .44 

4-11 

O.8344 

55 

I  .02 

3-69 

O.8485 

50 

O.7I 

3.18 

O.8624 

35 

O.25 

2-73 

O.8761 

20 

O  09 

2.31 

O.8798 

10 

0-04 

Sp.  Gr.  of 
Solutions. 


O.8977 
O.9091 
O.920I 
O.9290 

0-9537 
0.9717 
o  9841 

in  ^??ant/£tati°.n  ^as  not  employed-  The  mixtures  were  allowed  to  stand 

"re  „ot  „“l  ™  U''r,La?alyf^  different  lengths  of  Formulas 

ot  given.  This  applies  to  all  determinations  by  Holleman  and  Antush. 
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HYDRAZO  BENZENE  C0H5NH :NHC0H5 . 

Freezing-point  data  for  mixtures  of  hydrazobenzene  with  dibenzyl  and 
with  benzal  aniline  are  given  by  Pascal  and  Normand,  1913. 

Results  for  mixtures  of  hydrazo  benzene  and  benzoin  are  given  by 
Vanstone,  1913. 

BENZIDINE  NH2.C6H4.C6Hv.NH2. 

100  gnis.  abs.  Ethyl  Alcohol  dissolve  7.68  gms.  Benzidine  at  20o5".  (Pucher  and  Dehn.mi.) 
\Z  EqT’iioL  Mircur, of  C.H.On Qumohnc disaolie ^.,3 V,l', 


Freezing-point  data  are  given  for  mixtures  of  benzidine  and: 


Dichloro  biphenyl  (Grimm,  Gunther  and  Titus,  i93i*> 

Diphenol  "  " 

Ditolyl 

Tetra^ethy^diamin^benzo'phenone  .Pfeiffer,  Goebel  and  Angem ,  19*5-1 


BENZIDINE  HYDROCHLORIDE  NH2 -C0H4 .C6H3NH2 . HCl 


Solubility  of  Benzidine  Hydrochloride  in  Aqueous  Solutions 
of  Hydrochloric  Acid  at  2 5  • 

(Meldrum  and  Newlln,  1929.) 


Normality  of 
Aq.  HCl 

0 .0  (  =  H20) 
2.884 
5 .607 
9.870 


Ons.  C12H11N2.HC1  per 
1000  gns.  sat.  solution 

5046 
2 .172 

1  .246 
1  .224 


BENZIDINE  SULFATE  MH..C.  *  H  (Bis9on  and  Christie,  1920.  ) 

Solubility  of  Benzidine  Sulfate  in  Water  l 

t-. . •* . .  0  °0Aq.  oJogS  o..4» 

Gms.  Benzidine  Sulfate  per  liter .  °-°49 

_  <sittfate  in  Aqueous  Solutions  of 

Solubility  of  Benzidine  Sulf 

Hydrochloric  Acid  at  5 
(Meldrum  and  Newlln,  1929.) 


Normality  of 

Aq.  HCl 

o.o(-  HgO) 

0.239 

0.530 

1  .009 

2.074 

2.825 


Ons.  C12H12N2*H2S04 
per  1000  gms.  sat.  sol. 

O.O98 

0.542 

0.942 

1  .253 
1  .790 
1.930 


Normality  of 
Aq.  HCl 

4  •  139 
5.622 
7  .601 

9-942 
11 .099 


Qns.  C. 
per  1000  gms.  sat.  sol. 

1  .887 
l  .774 
1  -544 
l  -499 
1  .490 
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BENZIDINE  HELIANTHATE 

iooocc.  H,0  dissolve  0.245  gms.  of  the  salt  at  2o-a5‘  (Stark  and  Dehn,  1918.) 

NEROLIN  C10H7OC2H5. 

Freezing-point  data  for  mixtures  of  nerolin  with  dianisal  acetone, 
with  tetra  methyl  diamino  dibenzyl  acetone  and  with  tetra  methyl  p 
diamino  benzo  phenone  (Michler's  ketone)  are  given  by  Pfeiffer,  Goebel 
and  Angern ,  1925.  Results  for  mixtures  of  P  Naphthol  ethyl  ether  and 
cinnamylidene  acetophenone  are  given  by  Giua,  1916. 


PHENO  BARBITAL  (Phenyl  ethyl  barbituric  acid  ,  Luminal  )tyHC0NHC0C(CpHfi  HCflH,JC0. 

Freezing-point  data  are  given  by  Pfeiffer  and  Seydel,  1928,  for  mixtures 
of  pheno  barbital  with  antipyrine,  with  dimethyl  amino  antipyrine,  with 
pyramidon  and  with  sarcosine  anhydride. 


P I  PER  ON  YL I  DENE  DI  ACETATE  CH202Ca  H3CH  ( 0C0CH3  )  2 

Freezing-point  data  are  given  by  Jorissen  and  van  der  Beek,  1924,  for 
mixtures  of  piperonylidene  diacetate  with  acetic  anhydride  and  with 
Diperonal . 


ANILINE  m  NITRO  BENZENE  MONO  SULFONATE  etc  C„H5NH2. N02CaH4S03H. 

Solubility  op  Arylaminb  Saxts  of  Nitrobbnzbnb 
Mono  Sulfonic  Acid,  Each  Sbparatbly,  in  Water. 

(Keyworth,  1927.) 


Caipound  Formula 

m  Nitro  benzene  Sulfonate  of: 


o.pt. 


Gms.  Compound 
per  100  gms.  sat.  sol. 


Aniline 
2  Toluidine 

m  " 

P 

a  Naphthylatnine 
P  " 
Benzidine 
Tolidine 
Di  anisidine 
?!  Xylidine 
2  Chloro  aniline 


c,b5nh2.no.c 

,h,so3h 

222 

20 

1.51 

c,h4ch3nh2- 

II  0 

II 

193 

15 

1-93 

II 

II 

195 

15 

1.40 

c10h7nh2. 

II 

II 

II 

222 

221 

22 

17 

O.83 

0.55 

ichWh’nS. 

iciijiAbfi 

250 

20 

0.27 

II 

.2NCLC.H.SOJ 
1 2  -NO^i^SOj 
2' 

«l 

II 

300+ 

3300+ 

H280 

185 

204 

15 

21 

11 

15 

15 

0.15 

0.25 

0.66 

0.72 

1.35 

234 

17 

1 . 19 

ANILINE  BENZENE  MONO  SULFONATE  etc.  C6H5NH2.CflH5S03H 

Solubility  of  Arylaminb  Salts  of  Bbnzbne  Mono  Sulfonic  Acid, 
Each  Separately,  in  Watbb. 

(Keyworth,  1924.) 


Compound 


Formula 


Benzene  Mono  Sulfonate  oft 


Aniline 
o  Toluidine 

m  M 

m 

p 

a  Naphthylamine 

P 

p  Nitro  toluidine 
m  Nitro  aniline 
m  Xylidene 
Benzidine 
o  Tolidine 
Di  anisidine 
m  Phenylene  diamine 

P  "  ..." 

p  Chloro  aniline 

Q 

Cumidine 
p  Anisidine 
p  Phenetidine 


C.H.NH-.C.H.SOjH 

C,H4CH3NH8i4Ht,S05H 

II  " 


C10H7NH2.C,H6S03H 

HO.C,H,CH.NH2.C,H6SOsH 

»c»>.c»s5o3h 

(clJi6H25NH“.5.H6S03H 

tCHjOcJA^.C  H6S83H 

CeH*(NB2tE.lceH6§03H 

C1C,H4NB2.C.H6S03H 

II  " 


n.  pt. 

t° 

Gms.  Compound 
per  100  gms.  sat.  sol. 

240 

19 

11-3 

176 

19 

20.0 

173 

18 

9.1 

205 

16 

7.4 

234 

14 

0.77 

248 

14 

0.59 

222 

15 

I.84 

236 

15 

3*85 

233 

15 

1.46 

330+ 

16 

0.59 

310 

15 

1.45 

277 

18 

2. 11 

320+ 

17 

19-0 

320+ 

10 

2.57 

235 

20 

2.51 

204 

— 

217 

l6 

2.03 

182 

l6 

12.8 

171 

17 

21.0 

(CH3)2CHCflH4NH  .c  H  S03H 

„  _ _  C2i606eft4NH2.Cel6S03H 

Results  similar  to  th^  ^^^g^fi^'and^or^^ylamine  Salts  of 
Sulfonic  acid  Revile  and  Vfinther  using>  however,  as  solvent 

Acetyl  amino  naphthalene, »,s  jiven  hy  Forster  and  Watson,  1927' 

aq.  i*  acetic  acid  instea. 1  of  “a^’ f 'Line  salts  of  «  Naphthol.a. 

Results  for  '^f^^acidmpt.  r/sM ,  of  Crocein,  of  Croce.n  R 
and^of 'crocein  G^are  given  hy  Forster  and  Keyworth,  t,«. 

N-DIMETHYL  P  NAPHTHYLAMINE  C10H7N<CH3 > 2 • 

^  vj  nimethvl  P  naphthylamine  ana 
2  rriiSlSi-SSu  Heriel  and  van  Cleef,  *928. 

PHENOLATE  of  Phenyl  Ammonium.  C6H60H .CeH6NH2 

Solubility  in  Water. 

.  CSrsynthetic  method  (see  p. «>*).  The  re- 
suS«“  Swing W  tend  front  the^urve:  _ 

_ _ —  P  me  _ 

t°. 


10 

3° 

50 

70 

90 


Gins.  Phenolate  per  ioo  Gms. 
^Aq.  Layer.  Phenolate  Layer. 

94 


3 

4 

5 

6 

7 


93 

91' 

87-5 

83 


no 

120 

130 

140  crit.  temp 


Gms.  Phenolate  per  ioo  Gins. 
Aq.  Layer. 

9 

12 

17-5 


Phenolate  Layer. 

76 

69 

60 

40 


TETRA  METHYL  PHTHALAN  C12Hia0. 


Freezing-point  data  for  mixtures  of  tetra  methyl  phthalan  with 
naphthols ,  brom  phenol,  iodo  phenol,  tri  bromo  phenol,  tri  chloro 
phenol,  catechol,  resorcinol,  p  xylenol  and  with  phenyl ,acet ic  aci 
are  given  by  Bennett  and  Wain,  1936-  These  authors  also  give  similar 
results  for  the  cyclic  oxides  C16H220  and  C18H200. 


E  PHENYL  CAPROIC  ACID  CH2 ( C0H6 ) l CH2 ) 4C00H . 

100  gms.  H„0  dissolve  0.048  gm.  C12Hie02  at  30°  and  0.077  £ms*  at  40  . 

z  (Daniels  and  Lyons,  1931 *1 

ARBUTIN  C12H1607.iH20. 

100  gms.  trichlorethylene  dissolve  0.011  gm.  arbutin  at  150. 

(Wester  and  Bruins,  1914.) 


3.5  DimethoxyACETOPHENETIDE  hydrate  C„H170*N.H,  O. 

Solubility  in  Water.  ( Bogert  and  Ehrlich,  1919.) 

The  freezing-point  method  was  used  up  to  57°  and  the  sealed  tube  method  above 
this  temperature  and  for  the  solubility  of  the  liquid  hydrate  in  water. 


Results  for 

the  solid  Hydride. 

Results  for  the 

liq  ildjdrule. 

Gms.  C,*II„TTn 

11,0  ifu  1 !  pci*  crnl 

Cm*. 

hs  0 

Hoi.  per  ce 

per  i»u  gms. 

Ci*  II 1 7  ^1 

per  too  gms. 

G„  Hi;  0,  X 

t". 

11,0. 

11,0. 

t"- 

If,  0. 

II,  O. 

2  I  .8. 

o.f4'»4 

0.010 

68.5. . 

3.39 

0.237 

39-9- 

.  0.288 

0 . 020 

58.i.. 

3.3o 

0.237 

57.0. 

0.6', 92 

0 . 046 

8^.3. . 

3.6& 

0 . 207 

by.  5. 

.  1.087 

0.07b 

45.6. . 

3.68 

0.257 

7*.  8 

>•*97 

0.091 

99.8. . 

4.33 

0 . 3o3 

77- 1  • 

1.716 

0.120 

35.6. . 

4.3o 

o.3oi 

80.2. 

. 

0. 1 5 1 

I  !  1  .  I  .  . 

5 . 1 5 

o.36 1 

82.6. 

2.5^2 

0. 180 

118.4.. 

5.8o 

0.407 

8  .  2 . 

2.897 

0 . 203 

129.2 . . 

7.12 

0.499 

8b. 9. 

.  3.68.2 

0.257 

173.6. . 

29.01 

/ 

2.041 

DI  ACETYL  DIETHYL  d  TARTRATE  !CH0C0CH3C02C2H6  )2 . 

Freezing-point  data  are  given  for  mixtures  of  diacetyl  diethyl 
tartrate  and: 


Diacetyl  diethyl  r  tartrate(2)  Nitro  benzene(4) 

Ethylene  bromide!  1 )  (4 )  "  toluene^) 

Naphthalene^)  (4)  Phenol^) 

.  .  p  Xylene! 1 ) 

(1)  Brum  and  Finzi,  1905;  (2)  Findlay  and  Campbell,  1928' 
Palazzo  and  Batelli,  1883;  (4)  Scheuer,  1910. 


(3) 


DIPROPIONYL  DIMETHYL  d  TARTRATE  (CH0C0C2H6C02CH3  )g . 

Freezing-point  data  for  mixtures  of  the  dipropionyl  dimethyl  d  and  r 
tartrates  are  given  by  Findlay  and  Campbell,  1928.  “  1 

DEXTRIN  CuHaAo. 

Solubility  in  Water.  (Lewis,  i9u.) 

employed^  no^ond'i’tion^oes^'the  wnce^ltration'o^the1  T?"“  °f  W?ter  be 
stant,  while  on  the  other  hand  the  h  ,so,ut,on  remain  con- 

dissolve  additional  dextrin,  although  the1  use  of  no^m  SO  ,venft’  never  fails  to 
large,  will  dissolve  the  whole  of  thegsample.”  amount  of  water,  however 


100  gms.  pyridine  dissolve  65.44  gms.  dextrin  at  20-2 s° 

100  gms.  aq.  50%  pyridine  dissolve  102  gms.  dextrin  at  20-25°. 


(Dehn,  1917. 


C  |  2H  2  2°  4  710 

ETHYL  SUBERATE  (CH2  »6  (C00C2H5  >2  . 

ioo  cc  H20  dissolve  0.068  gm.  (CH2 )  0(COOC2H6 )  2  at  20°  .  (Sobotka  and 
Kahn,  1931.) 

n  DECYL  MALONIC  ACID  CH(C9H19  )  (COOH  )2  . 

100  gms.  HP0  dissolve  0.0025  gm.  CH(C9H19 ) (C00H)2  at  25°. 

••  -  C»H„  "  0.0066  "  "  "  " 

(Verkade  and  Coops,  Jr.,  1930a.) 


Iso  BUTYL  TARTRATES  d,  1  and  r  [CHOH .C02C4H9] 2 

Solubility  of  d  and  of  r  Iso  Butyl  Tabtratbs  and  of 
Thbir  Mixturbs  in  Ethyl  Alcohol. 

(Campbell,  1929.) 


t 


0 


0 

18 

25 


(3ns.  per  100  fps.  CjjHgOH 

r  d  Tartrate  r  Tartrate  d  ♦  r  Tartrates  ' 


35  -o 
50.7 
5B«4 


34.9(1 )  33.75  d  +  18.35  1 
56.9(1)  101.85  d  +  51.15  1 
71.5(1)  H7.75  d  +  58.25  1 


(1  )  Total  d  +  1 


These  results  show  that  "the  total  solubility  is  always  increased 
by^addit ions  of  the  act.ve  torn,  to  the  inactive  i.e  .the  lt,u>d  P  as* 
becomes  active.  At  all  the  above  temperatures,  therefore,  the  sol 

11 ‘^^tSrai^^vesMsuuf^:  the  freezing-points  o,  mixtures  of 
iso  butyl  d  and  1  tartrates. 


SUGAR  (Sucrose)  C12H22O11  (Cane  Sugar).  - 

Freezing-Points  or  Aqueous  Soeut.ons  or  Cane  Sugar, 
( Kremann  and  Eitel,  1923.) 

t°  of 
f.  pi. 


Gms.  C,,H.iO, ,  per 
too  gms.  sat.  sol. 

-0.58,-0.6l  9.284 


t°  of 
f.  pi. 


Gms.  C,snssO,,per 
100  gms.  sal.  sol. 


t°  of 
t.  pt. 


i .5 i ,-i.57 
-2.3i ,-2.35 
-3 .o3 ,-3 . 1 5 
(-/,.o3, 
-4.^5, 


19.472 

25.98 

31.75 
37.5i) 

37.75 


-  5.70,-  5.75 
6..o3,-  6.64 
7.39,-  7-46 

-  7.78,-  7-84 

8.34,-  8.58 

-10.27,-10.34 


43.77  (-10.42, 

44.73  -11.95,-12.21 

48.52  (-12.46 

5o.oo  (-i3.68 

5i.48  -i4.43,-'4.5i 

54.88  (-13.9  Cutec. 

(-17.0 


Gms.  C,,II„0,i  per 
100  gms.  sat.  sol. 

56.52) 

58.37 

60.00) 

62.12 

62.58 

61 . 4°) 

66.67) 


The  results  in  Pnre"‘he»“ Tt-a^  nnd  62.5  %  C„ 
The  eutectic  as  given  by  Kremann 
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c 


I  I 


Solubility  of 

Cane  Sugar 

in  Water. 

(Herzfeld,  1892; 

see  also  Courtonne,  1877  ) 

Gms.  CjiH^O 

11  per 

Gms.  C12H22O] 

11  Per 

t“. 

100  Gms. 

t°. 

100  Gms 

Solution. 

Water. 

Solution. 

W'ater. 

0 

64.  18 

179.2 

40 

70.42 

238.  I 

5 

64.87 

184.7 

45 

71-32 

248.7 

10 

65.58 

1905 

50 

72.25 

260.4 

15 

66.33 

197 

60 

74.18 

287.3 

20 

67.09 

203.9 

70 

76.  22 

320.4 

25 

67.89 

21 1 . 4 

80 

78.36 

362.I 

30 

68.70 

219-5 

90 

80.  6l 

4157 

35 

60.55 

228.4 

IOO 

82.97 

487.2 

Sp.  Gr.  of  sat.  solution  at 

15°  =  1329;  at  250  = 

1.340. 

IOO  £ 

pns.  H20  dissolve  212  gms.  cane  sugar  at  2s0.  determined  bv 

means  of 

Pulfricl 

1  s  refractometer. 

(Osaka,  1903-08.) 

Solubility  of  Cane  Sugar  in  Water. 

(Grube  and  Nussbaum,  1928;  Relnders  and  Kllnkenberg,  1929.) 


t° 

»8*  C12»22C4 

per  100  gms.  sat.  sol. 

J  G  and  N 

R  and  K  1 

0 

64  .22 

-  - 

25 

67.97 

67.89 

35 

69.50 

69.55 

45 

— 

71  -3 

50 

72  .24 

— 

(i)  Nishizawa  and  Ilachakama,  1929. 


t° 

ans'  C12H22°4  per  100  0ns*  sat*  s°l* 

•  G  and  N 

R  and  K  1 

75 

77.23 

78.58!  1  ) 

90 

80.60 

— 

95 

81.75 

— 

100 

82  .96 

— 

Solubility  orr  Cane  Sugar  in  Water.  (Mondain-Monval,  1025.) 

athorU°suti°nTh?^,Satr!!1Cd,  ^  tw°  I’<,riods  ot  2/|  hours  instant  rotation  in 
-vas  reached  more  qn^ty^m  bclo"'  E’uilibrium 

GmSfC  H22°  per  100  gms.  H2U....  ,8o‘.5  ig^o  ^o"5  '  o 

cane  :u^argg,ve?bV^r:,;'7‘he  denSity  0t  saturat0d  »*»—  solution's  ot 


t 

o . 


rl  of 
sal.  sol. 

1.321 


Gms.  C.,11,,0,, 
per  mo  Kins 
sat.  sol. 


IO .  1.325 

I  .32() 


20. 


3,» .  1 .33  i 


64  •  1 S 
65 .  '>M 
67-09 

68 . 70 


'/  of 
sat.  sol. 

..  1.339 

...  ..344 

00 .  1 . 35o 


t 

4o. 

5o . 


Gms.  Ctl  nsi  O  , , 
per  1011  sms. 
sat.  sbl. 

70.42 
7  2 . 2.5 
7 1  - 1 8 
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Solubility  of  Sucrose  in  Aqueous  Solutions  of  Invert  Sugar. 

(  Van  dor  Linden,  1919. ) 

Results  at  30°. 

Gins,  per  100  gras.  IM>. 


Results  at  30°. 

Gras,  per  100  gras.  H,0 


Sucrose. 

Invert  Sugar 

Sucrose. 

Invert  Sugar. 

Sucrose. 

Invert  Sugar. 

9.IQ.O 

0.0 

180.7 

121.8 

260.4 

0.0 

•214.8 

5.5 

169.8 

i56.o 

253.6 

55 .0 

211 .9 

2.04 . 4 

io.5 

164.0 

i8q.  1 

9.42. 1 

76.5 

26 . 2 

1 5o .  3 

268.6 

9.3o.  I 

i44.5 

200.2 

56. 1 

1 36. 3 

309.0 

•228 . 2 

199-9 

I  82 . 9 

1  o3 . 2 

127. 1 

4oi.4 

2 1 3 . 9 

202 . 5 

200 . 6 

261 .5 
3i4.8 
316.7 

Solubility  of  Cane  Sugar  in  Pure  Hydrogen  Peroxide. 

(  Maass  and  Hatcher,  1922. ) 

The  temperatures  were  determined  at  which  the  last  crystal  of  solid  dissapeared 
in  accurately  weighed  mixtures  of^the  constituents.  ^ 


-1.97- 

— .  6o . 

—3-47- 

-4.;/. 


Gras.  Cjj  I!,,  On 
cr  100  gras.  sat.  sol. 

3.88 
ii.64 
18.66 
?.5. 1 6 


•£-.  per  100  gras.  sat.  sol. 

—  5.70 .  30.94 

—  7.57 .  36.89 

—  io.3o .  42-86 

—14-32 .  5o.oo 


Determinations  of  the  solubility  of  sucrose  in  var ious  samples  of  the 

final  mother  liquor  syrups  ob  s^^rLscrtbed^^Brown ,  Sharp  and 

the  Rocky  Mountain  region  of  the  U.S.  are  aescriDeu  u.y 

Dalberg,  1928,  and  Brown  and  Nees ,  1933 


Solubility  of  Sugar  in  Aqueous  Salt  Solutions  at  30°, 


50°,  AND  70 


Interpolated  from  original  results. 

Gms.  CigHzzOn  per  100  grams 


t°. 

Gms.  Salt  per 
100  Gms.  H2O. 

'kci. 

KBr. 

KNOa. 

30 

0 

2195 

219-5 

219.5 

44 

10 

216 

218 

217 

44 

20 

221 

220 

2l6 

44 

44 

3° 

4° 

228 

237 

224 

228 

216 

217 
2l8 

44 

5° 

•  •  • 

44 

60 

.  .  . 

•  •  • 

5° 

U 

n 

260  4 

260.4 

2604 

IO 

261 

262 

260 

it 

44 

a 

20 

3° 

40 

266 

274 

284 

266 

272 

276 

261 

262 
262 

14 

5° 

296 

280 

263 

ii 

60 

.  .  • 

.  .  . 

(Schukow,  1900.) 

H2O  in  Aq.  Solution  of: 

_ _ 

NaCl.  CaClj- 


2195 

210 

21 1 
219 
233 
250 
269 

260-4 

255 

260 

269 

284 

302 


219-5 

197 

189 

192 

200 

2l8 

243 

2604 

239 

228 

228 

236 

253 

276 


70 

u 


u 

<1 

(I 

u 

u 


o 

10 

20 

3°' 

40 

5° 

60 


3205 

326 

334 

345 

357 

37° 

384 


3205 

324 

328 

334 

34i 

349 

357 


32°-5 

321 

324 

327 

331 

334 

337 


32°-5 

323 

33° 

344 

361 

384 

406 


320.5 

295 

286 

286 

295 

308 

327 
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Solubility  of  Cane  Sugar  in  Saturated  Aqueous  Salt  Solutions  at 

3 1. 25°.  (Kdhler,  1897.) 


Salt. 

Gms  Sugar  per  100  Gms. 

Solution.  Water. 

Salt. 

Gms.  Sugar  per  100  Gmi- 

Solution.  Water. 

CH3COOK 

•  •  • 

324.8 

Na2COa 

64-73 

229.2 

c,h7cook 

49.I9 

306.1 

KNO, 

61.36 

224.7 

C3H4.OH.(COOK), 

5° -3° 

303 -9 

k2so4 

66.74 

219.O 

k2co, 

56.0 

265.4 

CH3COOCa 

60  ■  12 

190  O 

KC1 

62  .28 

246.5 

Na2S04 

52.20 

I83-7 

CHjCOONa 

59-93 

237.6 

CaCl2 

42  .84 

135  - 1 

NaCl 

62.17 

236.3 

MgS04 

46.52 

II9.6 

Solubility  of  Cane  Sugar  in  Aqueous  Alcohol  Solutions  at  140. 

(Schrefeld,  1894.) 


Wt. 

Wt. 

Gms.  Sugar  per  100 

wt. 

Wt. 

Gms.  Sugar  pe 

per  cent 

per  cent 

CC.  Alcohol-HjO 

per  cent 

per  cent 

cc.  Alcohol-1 

Alcohol. 

Sugar. 

Mixture. 

Alcohol. 

Sugar. 

Mixture. 

O 

66.2 

195  .8 

50 

38  55 

62.7 

5 

64.25 

179.7 

60 

26.70 

36  -4 

IO 

62.20 

164.5 

70 

12.25 

J3  -9 

20 

58-55 

141 .2 

80 

4  05 

4.2 

30 

54  05 

117  -8 

90 

o-95 

0.9 

40 

47-75 

91. 

IOO 

0.00 

0.0 

Solubility  of  Cane  Sugar  in  Aqueous  Alcohol  Solutions. 

(Scheibler,  1872;  correction,  1891.) 

Results  at  o°. 


Results  at  140. 


Per  cent 
Alcohol 

Sp.  Gr.  of 
Solution  at 

Gms.  Sugar 
per  100  cc. 

Sp.  Gr.  of 
Solution  at 

Gms. 

by  Vol. 

175°. 

Solution. 

17-5°. 

Sugar. 

O 

1-325 

85.8 

I.326 

87.5 

IO 

I.299 

80.  7 

1.300 

81-5 

20 

I.236 

74.2 

I.  266 

74-  5 

30 

I.229 

65-5 

1-233 

67.9 

40 

1 .  182 

56.7 

I.185 

58 

50 

1 .  129 

45-9 

I-I3I 

47- 1 

60 

1.050 

32.9 

I.O58 

33-9 

70 

O.972 

18.  2 

°-975 

18.8 

80 

O.893 

6.4 

0.895 

6.6 

90 

0837 

0.7 

0.838 

°-9 

97-4 

O.806 

0.08 

0.808 

0.36 

Gms.  per  100  cc.  Solution. 


C,H,OH. 

O 

3-91 

8.52 

13-74 
20.  24 
28. 13 
37  64 
49  28 
61 . 15 

71 . 18 

77-39 


H,0. 
45- 10 

44-82 

43  •  83 
41.87 
40.38 
38.02 

34-47 

29.42 

21-95 

12.83 

3-28 


Results 
at  40°. 

Gms.  Sugar 
per  100  cc. 
Solution. 

95-4 
90 
82. 2 
74-9 
63-4 
49-9 
3i-4 
*3-3 
2-3 
0-5 


100  gms.  absolute  methyl  alcohol  dissolve  1.18  gms.  cane  sugar  at  t9«. 

(de  Bruyn,  1892.) 

25^0^ thC  S'0"1"?  gmS-  °f  SU*ars  at  2°°- 

85.42;  galactose,  68.3;  lM°l  laCt0se’  I(>8;  fructose- 

ioo  gms.  tnchlorethylene  dissolve  0.004  gm  cane  sugar  at  1  rw  (Dehn-  *9»7.) 
For  additional  data  on  Galactose,  see  p.448  anTon  GIucoseT^e 
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Solubility  of  Cane  Sugar  in  Aqueous  Acetone  at  25  . 

(Herz  and  Knoch,  1904.) 


Sp.  Gr.  of 

cc.  Acetone 

Gms.  Sugar 

per  100  cc. 

per  100  cc. 

Solutions. 

Solvent. 

Solution. 

I.3306 

O 

89.8 

I . 2796 

20 

76.7 

I . 2491 

30 

72.  I 

I . 2002 

40 

59-3 

I • 1613 

45 

52-5 

Gms.  per  100  cc.  Solution. 


HjO. 

(CH^CO. 

CijHjjOh 

43-3 

0 

89.8 

42.9 

8.4 

76.7 

39-5 

13  4 

72. 1 

39-8 

20.9 

59-3 

39 

24.6 

52.5 

Above  45  cc.  acetone  per  100  cc.  solvent  the  solution  begins  to  separate  into 
two  layers.  The  lower  of  these  contains  51  gms.  sugar  per  100  cc.  and  has  Sp. 
Gr  I  1522.  The  upper  layer  contains  so  little  sugar  that  the  amount  could  not 
be  determined  by  the  method  employed.  100  cc.  evaporated  in  a  vacuum  desic¬ 
cator  left  a  residue  of  3.68  gms.  Above  the  concentration  of  80  cc.  acetone  per 
100  cc.  solvent  the  two  layers  unite.  In  pure  acetone  100  cc.  solution  gave  a 
residue  of  0.18  gm.  sugar. 


Solubility  of  Sucrosb  in  Aqubous  Solutions  of  Lactosb 
and  of  Lactosb  in  Aqueous  Solutions  of  Sucrosb. 

(Peter,  1928.) 


Results  at  -30 


Results  at  o° 


qbs.  per  100  gns-  sat,  solution 
Sucrose 


Lactose 

0.0 
0.85 
1.50 
2.  l8 

2.89 
2.  14 
2.70 
3*98 
5-97 
9-85 


64.2 

63.2 
62.7 
62.1 

61.9 

58.9 
53.63 
43-4 
28.37 

0.0 


Solid 

ttiase 


Gibs .  per  lOCDgwa.  sat,  solution 
Tact  os  e  Sucrose' 


Solid 

Phase 


Sucrose 

m 

II 

II 

II 

Lactose 

It 

n 

n 

11 


0.0 

0.85 

1.72 

2.57 

3.29 

3-76 

2. 17 

4.42 

6.48 

8.41 

10.68 


64.5 

63.8 
63.0 
62.4 

61.9 
61.45 

61.8c 
*43*24 
28.54 
14. 15 
0.0 


Sucrose 

II 

II 

II 

II 

II 

Lactose 

It 

II 

II 

II 


Solubility  of  Several  Sugars  in  Pyridine  at 

(Holty,  190:-) 


Formula. 

C  iiHjjOu 

Cl2HB0uH,0 
d  C(HnOe-HjO 
l  C,HuO, 
C.H.,0, 

CuHaOn 

C,H150, 

Ci»H«Oi».sHjO 


Sugar. 

Cane  Sugar  (Sucrose) 

Milk  Sugar  (Lactose) 

Grape  Sugar  (Glucose) 

Fruit  Sugar  (Fructose) 

Galactose 
Maltose 

Mannose  «  ^  ch.u  ...  *  ^ 

Raffinose  „  !lte  t .0  *»,  p«  -  -  ^  **  ■“ 

*  It  is  uncertain  whether  these  nguic 
pyridine  at  200-25°. 


<jM  of  Sat.  Sol. 
O.981 

I.  oos 
1.052 
1.0065 


Gms.  Sugar 
per  100  Gms. 
Sat.  Sol. 

6-45 

2.  l8 

7 . 62 
18.49+ 
5-45(?) 
98. 10* 

29 -9* 

75* 


(Dehn,  1917) 
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Solubility  of  Milk  Sugar  (Lactose)  Hydrate  and  0  Anhydride  in 

Water. 

(Hudson,  1904,  1908.) 

It  was  found  that  the  saturation  point  was  reached  very  slowly  with  this 
compound.  From  the  results,  it  was  concluded  that  “aqueous  solutions  of 
milk-sugar  contain  two  substances  in  equilibrium  and  that  the  mutarotation  of 
milk-sugar  results  from  the  slow  establishment,  in  cold  solutions,  of  the  equi¬ 
librium  of  the  balanced  reaction,  C12H24O12  (Hydrate)  <=*  H20  +  C12H22O11  (^-an¬ 
hydride).  . 

The  final  solubility  of  hydrated  milk  sugar  was  determined  by  approaching 
satuiaiiun  from  below  and  from  above  with  mixtures  of  water  and  excess  of  once 
recrystallized  hydrated  milk  sugar.  These  were  constantly  rotated  until  equilib¬ 
rium  was  reached  (one  week  was  allowed  in  all  cases).  The  filtered  saturated 
solutions  were  evaporated  to  dryness  and  the  crystalline  residues,  consisting  of 
the  a  and  /3  anhydrides,  weighed. 


Gms.  CuHuOn 

Gms.  CaH^Ou 

t°. 

per  100  Gms. 

t-. 

per  100  Gms. 

Sat.  Sol. 

Sat.  Sol. 

0 

10.6 

49 

29.8 

15 

I4-5 

64 

39-7 

25 

17.8 

74 

46.3 

39 

24 

89 

58-2 

The  initial  solubility,  obtained  by  agitating  an  excess  of  milk  sugar  hydrate 
with  water  for  a  few  minutes,  was  somewhat  less  than  one-half  the  above  figures, 
at  temperatures  up  to  250. 

The  final  solubility  of  0  anhydrous  milk  sugar  was  difficult  of  determination 
on  account  of  the  high  concentration  and  instability  of  the  saturated  solution 
below  920.  At  o°  the  final  saturation  was  hastened  by  addition  of  0.1  »  NH«OH 
solution.  At  o  ,  42.9  gms.  C12H22O11  per  100  gms.  sat.  solution  were  found  and 
at  100 , 61.2  gms. 


Solubility  of  a  and  0  Lactose  (Milk  Sugar)  in  Water.  ( Gillis,  1930. ) 

The  determinations  were  made  to  supplement  those  of  Hudson,  1908.  Accurately 
weighed  amounts  of  the  sugar  and  water  were  sealed  in  tubes,  and,  while  being 

ffissapeared^^'  temperature  was  determined  at  which  the  last  crystal  just 

The  column  headings  for  mol.  %  and  wt.  %  as  given  in  the  original  table  for 
a  lactose  are  the  reverse  of  those  here  shown.  & 

The  author  gives  an  exhaustive  treatment  of  the  equilibria  between  the  twn 
anhydrous  modifications  of  lactose  and  considers  the  system  water-milk  suZr 
to  be  a  pseudo  ternary  system  with  a  transi-dehydration ^mperjture  rt&SF 
Results  O  wilk  ~  f  r-k  .  ~ ^ 


Results  Obtained  with  a  Lactose. 

Mol.  */ 0  Cull,,©,!  per  1005ms. 11 
t  •  in  sal.  sol.  sat.  sol. 

*'28- 4 -  11-77  71.8 

i?.8.o -  12.06  72.3 

i34-o....  i3.oo  74.0 

146.2 -  16.14  78.3 

i58.i....  19.08  81.7 

i64. 1 -  21.46  83.8 


Results  Obtained  with  (3  Latose. 

Mol  0/  r  11  n  Gms. 

™°7  /o  c,jII„Ou  por  1005ms. 


t*. 

88.6. 

107.0. 

121.5. 

133.6. 
i38.X. 

1 58. 8. 

178.8. 
200 . o . 


.v  n— ZJ 

In  sal.  sol. 

6.34 
8.54 
IO.67 
n.58 
13.76 
18. 5o 
25 . 58 

39.4i 


sat.  sol. 

58.25 
63.94 
69.41 
73.22 
75.20 
81. i3 
86.72 
9?-  •  5 1 
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Solubility  of  Hydrated  Lactose  in  Water.  (Saillard,  1919.) 

The  hydrated  lactose  which  was  used  contained  a  trace  of  mineral  matter  and 
less  than  0.10%  hygroscopic  Ha  0  as  determined  by  drying  at  io5°.  Constaht 
agitation  was  employed  for  obtaining  saturation  and  equilibrium  was  approached 
from  below  and  from  above.  In  the  latter  case  the  mixture  was  previously  heated 
to  75°-8o°.  A  trace  of  formol  was  added  in  both  cases,  before  the  period  of 
agitation. 

t .  21.5  28.0  38.0  48.0  57. 0  65.0 

Gms.  Ci*  H220ti  per  too  gms.  H20..  20.0  24.0  30.7  4'^  -  *  56. o  77.0 

Note.  —  It  is  pointed  out  by  Gillis,  1920,  that  the  above  determinations  at  48°,  57° 
and  65°,  and  the  result  of  Hudson  at  89°,  are  undoubtedly  incorrect.  Very  carefully 
made  new  determinations  between  5o°  and  ioo°,  have  confirmed  the  transi- 
dehydration  temperature  of  93°.5  for  a  and  [3  lactose. 


Solubility  of  Lactose  in  Mixtures  of  Water  and  Pyridine. 

(  Pucher  and  Dehn,  1921.) 

Gms.  Lactose  ^ms  Lactose 

per  100  gms.  solvent 


Per  cenl  C5HSN 

per  100  gms. 

solvent 

Per  cent  CS11SN 

in  solvent. 

at  1* 

at  25* 

In  solvent. 

0.0 

19.  18 

23.04 

70.0 

IO. O 

17.84 

22 . 35 

80.O 

20.0 

15.29 

19.24 

8l.4 

3o.o 

12.93 

i5.48 

90.0 

40.0 

9.48 

10.56 

91 .0 

5o.o 

6.87 

7.75 

100.0 

60.0 

4.6l 

5.62 

at  l* 

2.85 
1.62 
2 . 22 
I  .70 
1.83 

I  .6l 


» 

» 


EquLmoL  mixture  of  alcohofand  quinoline  dissolve  1.32  gm.  Lactose  at  20-25 


.96 


at  25*. 

3.22 
2.62 
2.50 
1.77 
1.82 

2.22 

Pucher  and  Dehn,  1921.) 

» 

0 


MALTOSE  Ci,IIMOiiH-HtO 

Solubility  of  Maltose  in  Water 
(Gillis,  1924.) 


t* 

—  0.79- 

—  i .  1 6 . 

—  1.87. 
0.6. . 
0.6 . . 

21.0.. 

21.0.. 

29.6.. 

34.4.. 


Gms.  (‘tjMijOii 
per  loo  gms. 

Sat.  sol. 


Gms.  C„  H,s  0,, 
per  too  gins. 


Water. 


55.7 

57.3 
78.6 
79-  2 
93.2 

98.4 


3 


12.23 
16.67 
2.3.97 
5.8 
36.4 

44.o 

44-2 

48.0 

49.6 


Solltl  Phase. 

Ice 

» 

» 

1.11*0 

» 

)) 

» 

» 

» 


t°. 

43.5. 

49-4- 

49*4 


Water. 

123.9 

137.0 

142.7 


54.2, 


1 5 1 

175 


59.8 

66.3 .  200.0 

74.2 .  261.5 

87.0 .  383.8 

96.5 .  569 . 3 


Sat.  sol. 

55.3 

57.8 

58.8 

60.2 

63.7 

66.7 

72.3 
79-3 
85.i 


Solid  Phase. 
C„  H„  0,1.11, 0 


» 

)) 

» 

» 

» 

» 

» 


Several  determinations  of  the  Ireezing  p 

ammonia  gave  the  following  results. 

16.9  i8.3  25. o5  28.87 


. . 

Gms.  C.jHmO,,  per  100  gms.  sat.  sol 


Alcohol. 

Methyl  Alcohol 

U 

Ethyl  Alcohol 


LATJRIC  ACID  CnH^ooH.^^  ^ 

(Timofeiew,  1894) 

40  Gms.  GjiHaCOOH  per  Alcohol. 

;  u  & "  Propyl  Alcohol 

2'0  JO. 5  Isobutyl  Alcohol 

21  57-3 


<< 


t°. 

o 

21 

o 

21 


Gms.C„H,:C00Hper 

100  Gms.  Sal.  Sol. 

21. 5 

<2 .6 
18.4 
49-7 
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Solubility  op  Laoric  Acid  in  Aqubous  Ethtl  Alcohol. 

(Etaroll  and  Myllus,  1932.) 


Solubility  in  aqueous: 


80  Vcl.  %  CgHgOH 

96  Vol .  %  CgHgOH 

99.9 

Vol.  %  CgHgOH 

Ons .  CHj(CRg  )1QC00H 

.0 

One.  CHgfCHgJjQCOOH 

t° 

Gms . 

CHgfCHgJjoOOOH 

per  lOOcc  solvent 

t 

per  lOOcc  solvent 

le 

per 

lOOcc  solvent 

0 

5.26 

-1 

14.  17 

0 

20.84 

6 

9.15 

+8 

28.48 

8 

36.OO 

14 

22.50 

12 

38.65 

12 

48.36 

21 

48.30 

16.5 

56.32 

16.5 

72.8l 

ioo  gms.  H  0  dissolve  0.00017  gm.  undissociated  lauric  acid  at  250,  as 
determined  by  conductivity  measu remen ts. 

100  gms.  CgHfl  dissolve  186  gm.  lauric  acid  at  2s0:  at  uo°  there  is 
miscibility  in  all  proportions.  (McBain  and  Eaton,  1928.) 

The  authors  also  give  experiments  upon  the  extraction  of  lauric  acid 
from  aqueous  potassium  laurate  solutions  by  benzene. 


LAURIC  ACID  CH3(CH2)t0COOH. 


Freezing-Points  of  Mixtures  of  Lauric  Acid  and  Palmitic  Acid 
[CH3  (Clla)14  CO  OIL].  (  Waenlig  and  Pescheck,  1919.  ) 

The  reading  for  the  melting  point  was  taken  when  a  slight  rise  and  holding 
constant  of  rhe  thermometer  occurred  during  the  gradual  cooling  of  the  well  stirred 
mixture  of  the  two  fatty  acids. 


Palmitic 
Acid  In  mixture 


t*. 

>\t. «/,. 

Mol.  •/„. 

6o.q5. . . 

100.0 

100.0 

59-48... 

94.0 

92.4 

58. 40. . . 

89.87 

87.39 

57. 16. . . 

85.59 

82.27 

56. 16. . . 

82.04 

78.11 

55.22. . . 

78.83 

74.42 

54.i5... 

75.66 

70.83 

53.12... 

72 . 62 

67.45 

52.10... 

69-9' 

64-48 

5i,26... 

67.60 

61 .98 

5o.45.  . . 

65.4o 

59. 63 

49-45... 

63.24 

57.34 

Palmitic 


Acid  In  mixture 

t*. 

Wt.  •  /„. 

Mol. «/ 

48.70. . . 

61.41 

55.42 

48.00... 

59-96 

53.92 

47-28. . . 

58.o6 

5l.96 

46.45... 

56. 3i 

50.17 

45.57. . . 

54.72 

48.56 

44 • 08 . . . 

52. 16 

46.00 

43.53. .. 

5i  .92 

45.76 

43.oo. . . 

5i.45 

45.29 

42.78. . . 

49 -°9 

42.97 

42.63. . . 

47-83 

41.72 

4i -7°- •  • 

46.22 

4o.  17 

4o.55. . . 

44-32 

38.34 

Palmitic 
Acid  in  mixture 


t°. 

Wt.  •/,. 

Mol. 

•/.- 

3g. i5. . 

4z .  02 

36. 

i5 

38. o3. . 

37.65 

32. 

06 

37.60. . 

34-97 

29. 

58 

37.12.. 

31.95 

26. 

84 

36.34. . 

28 . 39 

23. 

65 

35. 5o. . 

24-64 

20. 

35 

36.33.. 

20.32 

l6. 

61 

36.90. . 

16.17 

i3. 

16 

38.26. . 

IO.87 

8. 

70 

4o.55. . 

5.32 

4- 

21 

43.35. . 

0.00 

0. 

OO 

Results  for  the  freezing-points 
and  for  mixtures  of.  Lauric  and  Cap 


of  mixtures  of  Lauric  and  Undecylic  acids 
ric  acids  are  given  by  Kulka  and  Sandin, 


1937. 


Tri  LAURIN  C9H#(0.CISH830)3. 

‘oo  gms.  abs  alcohol  dissolve  6.66  gms.  Trilaurin  at  9.0-250  )  (Pucher  and  Deh„, 
•>  quinoline  »  18.22  »  »  i  1921.) 

equi  mol.  mixture  of  alcohol  and  Quinoline  dissolve  16.57  ems  Tri- 
laurin  at  20-25°. 


» 


C  ( 
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Solubility  of  Trilaurin  in  Sbvbral  Solvbnts. 

(Losklt,  1928.) 

The  determinations  were  made  by  the  thermic,  the  sealed  tube  and  the 
analytical  method.  The  author's  results  were  plotted  and  the  following 
table  constructed  from  the  curves. 


,0 

Gins .  C3H5 

[ch3(ch2)10coc3 

t 

'C6H6 

(W20 

-10.0 

— 

— 

-  5.0 

— 

1.0 

0.0 

— 

2.0 

2.0 

(23.5* 1 

2.7 

3-0 

(20.0*) 

3-3 

4.0 

14. 0( 14*0) 

3-7 

5.0 

15. 0(  3*0» 

4.3 

10 

27*5 

10.2 

15 

40.0 

21.5 

20 

51-5 

36 

25 

61.5 

52.2 

30 

71.0 

66.5 

35 

81.O 

78.0 

40 

91.0 

88.0 

The  results  in  parentheses  are  for 
as  solid  phase.  • *  =  unstable. 


per  100  gma.  sat.  solution  In: 


\ 

chci3 

C3g 

15 

0.5 

20 

1.5 

25 

4.2 

— 

6.0 

28.5 

7.5 

— 

9.0 

30.7 

10.5 

36.7 

21.0 

43*5 

35-0 

50.5 

47.5 

59.0 

60.0 

67.0 

71.0 

76.5 

81.0 

88.0 

91.0 

solutions  in  contact  with  benzene 


PHENACYL  LAURATE  CH3(CH2>  10C(X).CH2COCeH5  etc. 

Solubility  of  Phbnacyl,  Bromophbnacyl  and  Chloro- 

PHBNACYL  LAURATBS  IN  95  1  ETHYL  ALCOHOL- 
(H&nn,  Reid  and  Jameson,  1930.) 


Compound 


Phenacyl  laurate 
p  Bromo 
p  Chloro  " 


One.  laurate  per 


Formula 

IOOcc  9S%  £lcohol  at: 

'  20° 

25°' 

CH3(CH2)10COO.CH2COCflH5 

CH3(CH2).0COOCH2COC0H4Br 

ch3(ch2)10cooch2cx8h4ci 

2.915 

O.3832 

O.6060 

-5.3800 

O.4288 

O.7856 

ETHYL  CAPROATE  CH3 ( CHg )  8C00C2H6. 

H„0  dissolve  0.0015  gm.  CHs(CH2>,C00C2H6  at  *>«.  ISobotka  and  Kahn. 


100CC 


DODECANE  CH3( CHg)  1QCH3. 

The  critical  solution  temperature  of  fixtures  ot  dodecaue  and  li** 

sulfur  dioxide  is  47°  and  there  is  95  Mol.  %  SU2 

temperature.  (Leslie,  1934- * 

,  ♦  mi rtures  of  dodecane  and  dotriacontane  (Dicetyl ) 

Freezing-point  data  for  mixtures  ox 

are  given  by  Seyer,  1938* 
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2-BR0M0  NITRO  FLUORENONE  C13H0OBrNO2  (m.pt.  2300). 

100  gms.  C-H.OH  dissolve  less  than  0.25  gm.  C13H60BrN02  at  180. 

"  "  CX  "  0.2  gm.  C13H  0BrN02  at  180. 

"  "  CHCl-  "  0.435"  "  "  "  (Courtot,  1930.) 

ij 


2-CHL0R0  NITRO  FLUORENONE  C13H80C1N02  (m.pt.  2300). 


100  gms. 

11  n 
11  n 


C2H50H  dissolve  less  than  0.4  gm. 
CaH„  "  "  "  0.25  " 


cflcf . 


0. 26 


C13Hs0C1N0e  at 

t!  II 

II  II 


180. 

II 

"  (Courtot, 


1930. ) 


FLUORENONE  CJ^C0<JeH4. 

Freezing-point  data  are  given  for  mixtures  of  fluorenone  and: 

Acenaphthene  (Pfeiffer,  1924;  Pfeiffer,  Goebel  and  Angern,  1925.) 
Naphthylamine  (Pfeiffer,  Goebel  and  Angern,  1925.) 
s  Tri  nitro  benzene ( Sudborough  and  Beard,  1911.) 


2-  BROMO  NITRO  FLUORENONE  OXIME  C13H0OBr  (m.pt.  233°-4>. 


100  gms. 

II  II 

II  It 


CaH,0H 

CX 

cfic?3 


dissolve  less  than 

II 

II 


0.25  gm. 
0.28  " 


C.3H  OBr  at  180. 

0 11 0  11  11 

"  "  "  (Courtot, 


1930. ) 


XANTHONE  (9-Xant henone)  C|3H802 

100  gms.  Carbon  Tetrachloride  dissolve  0.96  gm.  Xanthone  at  20°)(Pawlewski, 
»  »  Chloroform  »  11.24  »  »  »  »  $  1914.  1926.  j 


Freezing-point  data  for  mixtures  of 
given  by  Sudborough  and  Beard,  1911. 


xanthone  and 


s 


tri  nitro  benzene 


are 


2-BR0M0  NITRO  FLUORENE  C13H8BrN02  (m.pt.  236°) 


ioo  gms.  C  H  OH  dissolve  less  than  0.25  gm.  C  H  BrNO,  at  180. 
,,  „  c£ho  __  0.31  "  11  2  ■■  -■ 

0.36  "  " 


CeHa 

CHCL 


II 

II 


M  II 

It  It 


(Courtot,  1930. 


2  CHLORO  NITRO  FLUORENE  C13H8ClN02(m.pt .  237°) 

X!°  gnS'  disf°lve  !ess  than  0.25  gm.  C13H8ClN02  at  180. 

"  "  rfir?  1.  0,37  "  "  "  " 

CRCI3  0.43  "  »  1.  ..  ,  , 

J  (Courtot,  1930. 

2-CHL0R0  AMINO  FLUORENONE  C13H80C1NH2  (m.pt.  203-50) 

■»0  g"S-  c2S6°H  diS“1Ve  le“  th“  °-3  i".  C13HeOClNH2  at  l8». 

"  "  cflcf.  °-37  "  "  "  '■ 


II  .  II 

0.4 


"  (Courtot,  1930. 


^1 3H8°7 
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DINITRO  PHENYL  CARBONATE  (CJLNOJ  ,C0„. 

0  4  d  C  3 

Freezing-point  data  for  mixtures  of  the  isomers  of  dinitro  phenyl  carbonate 
are  given  by  Hoeflake,  1921. 


BROM  BENZOYL 


p  NITRANILINE  C13H803N2C1. 


Freezing-point  data  are  given  by  Lettre  and  Barnbeck,  1938,  for  binary 
mixtures  of  Q,  m  and  p  brom,  chlor  and  methyl  benzoyl  p  nitranilines. 

ACRIDINE  C«Ht 

\n  / 

Freezing-point  lowering  data  are  given  for  mixtures  of 
Acridine  and  each  of  the  following  compounds  : 


Anthracene  (Pascal,  1921.) 

Methyl  acridine  » 

Carbazole  » 

Nitrosodimethylanillne  (Kxemann  and 
Wlk,  1919.) 


a  and  [3  Naphthol  (Kreniann  and  Slovak. 
1920.  ) 

Phenanthrcne  (Pascal,  1921.) 

Phenol  (  Kremann  and  Slovak,  1920.) 

Py  rocatechol  » 

Resorcinol  » 


Hydroqi'inol  (Kremann  and  Slovak,  1920.) 

Results  for  mixtures  of  5.phenylacridine  and  picric  acid  are  given  by  Bassett 
and  Simmons,  192 1. 


C8H3Br2C0C8H4NH2. 


3,5-  DIBROM  -4-AMINO  BENZOPHENONE 

Freezing-point  data  for  mixtures  of  3-5  dibrom  -4-amino  benzo  phenone 
and  3-Brom,  5  iodo,  9  amino  benzo  phenone  are  given  by  Gibby  and  Waters, 

1931* 

Polymorphic  NitroBENZALDEHYDRAZONES  C13H802C1SN3. 

SOLUB.LITT  OF  THE  STABLE  AND  LABILE  FoHMS  OF  PoLVMOBPH.C 
Nitrobenzaldehydrazones  in  Alcohol. 

(  Chattaway  and  Walker,  1924.) 

by  evaporating  and  weighing  the  residues 
Results  for  : 

o  Nitrobenzaldehyde-2-chloro-4-bromo- 

phenyl  hydrazone. 

Gms.  cmpd  per  IQO  gm^sat.  sol. 

Labile  form. 


£>.  Stable  form. 

o.o5 .  0.039 

5.25 .  0.047 

io.5 .  o.o56 

1 5 .  o .  o.o65 

18.0 . 

20.0 .  0.079 

25.0 .  0.093 

3o.o .  0.116 

o.i5g 


Results  for  : 

p  Nitrobenzaldehyde-i^-dicbloro- 

phenyl  hydrazone. 

Gms.  cmpd  per  100  gms.  sat,  sol. 
Stahl*-  form.  Labile  form. 


0.073 
0.082 
0.093 
0.106 
O.  I  18 

o.  i5o 
o.i79 


Stable  form. 

o.o5 .  o.o5a 

5.85 .  0.057 


1 1.90. 
16.0. . 
21.5.. 
29.85. 
34.80. 
39.34. 
44.i5. 


0.064 
0.075 
0.087 
o.  1 1 5 
0.142 
0.173 
o .  2 1 4 


0.079 

0.086 
0.097 
o.  io5 

0.126 

0.173 

0.225 


^ 'Nitrobeazald^hyde-4-chloro-2-bromo^ph^enyl hy^drazone^  1  ®la*>’e  cntTper 

Gms.  per  too  gms.  sat.  soi.  J*  _ 

sat.  sol.  t-  _  33  5 .  O. 

o.o34 


t*. 

o.o5 

12.5 .  0.052 


Gms.  per  100  gms. 
sat.  sol. 

20.0 .  0-°66 

26.9 .  °-o87 


100  gms. 
sal.  sol. 


33.5 .  °*  *°9 

40. o5 .  o.i4> 
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FLUORENE  iDiphenylene  methane)  CftH4CH2(^eH4. 


Solubility  of  Fluorene  in  Several  Solvents.  (Mortimer,  1923.) 


Mol*. 

Cj  H4 .  CHf .  C# 

H,  per  100  mols. 

of  saturated 

solution  In 

Ethvlcne 

Cliloro 

Nllro 

P 

t". 

dlchlorlde. 

benzene. 

benzene. 

xylene. 

Toluene. 

Itenz.ene. 

P>  rldlne. 

0  ... 

7-  1 

6.6 

6.3 

5.5 

5-4 

5.4 

5. 1 

20 .... 

12. 9 

12.4 

11.8 

11.2 

10.6 

10.5 

10. 1 

40.... 

22.0 

21.4 

20 . 6 

•  '9-3 

19. 1 

19.O 

i8.3 

60 ...  . 

35.6 

34.9 

34.1 

32.7 

32.4 

32.4 

3i-4 

80.... 

54.1 

53.3 

52.5 

5i .  3 

5 1 . 1 

5 1 .  1 

49-9 

OO .  .  .  . 

7H.4 

78.2 

77  • 1 

76.6 

76.5 

— 

75.5 

Mol*.  C,H,.CIl 

,.C,  11,  per  100  roots,  of  satnrated  solution  in 

Carbon 

Acetic 

Elh*  1 

Methyl 

f- 

lelra  chloride 

Aniline. 

Acetone. 

arid. 

acobol 

alcohol. 

O.  . 

3.7 

2.4 

2.0 

— 

— 

— 

20 .  . 

7.8 

5.6 

4-7 

0.8 

0. 5o 

0.35 

40. . 

(5.1 

u.7 

10.4 

1.9 

o.85 

o.58 

60.  . 

27 . 5 

23.2 

i5.o  (5o°) 

4.5 

1 .76 

1 . 10 

80.  . 

— 

42.7 

— 

1 1 .3 

4 . 60 

— 

IOO.  . 

— 

71.0 

— 

40 . 0 

— 

— 

ioo  gins.  sat.  solution  of  fluorene  in  liquid  sulfur  dioxide  contain 
24  gms.  CeH4CHgC6H4  at  ?  t°.  (De  Carli,  1927. 


FLUORENE 

Freezing-point  data  are  given  for  mixtures  of  Fluorenone  and: 

Dinitro  benzenes! 4)  (8)  Picric  acidU)  Tetryl(3) 

phenol( 4)  Picryl  chloride!  1)  Trinitro  benzene^) 

toluenes(4) (5)  Quinone(6)  "  cresol(2) 

Naphthylamines! 7 )  Styphnic  acid(i)  11  m  Xylol(3) 

Picramide!  1)  Tetra  nitro  benzene(8)  "  toluene! 4) 

(1)  Jefremow,  1916;  (2)  Jefremow  and  Tichomirowa,  1927;  (3)  Jef remow 
and  Tichomirowa,  1928;  (4)  Kremann,  i9n;  (5)  Kremann,  Hdnigsberg  and 
Mauermann  1923;  (6)  Kremann,  Sutter,  Sitte,  Strzelba  and  Dobotzky 
1922;  (7)  Pfeiffer,  1924;  (8)  Shinomiya,  1940. 

2-BR0M0  AMINO  FLUORENE  C13H8 .Br. NHg .  (m.pt.1460) 

1°°  g“s*  ^2[js0H  dissolve  1.0  gm.  Cj,H  BrNHp  at  180. 

■  c8cf.  "  . . 


"3  4,00  "  "  "  "  (Courtot,  1930.) 

2-CHL0R0  AMINO  FLUORENE  C^Cl.NHg  (rn.pt.133O) 

ioo  gms.  C2H50H  dissolve  1.66  gm.  C13H8C1NH  at  180. 

■  ••  cficf  . . 


5.00 


II  II 
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BENZOPHENONE  (C.H^CO. 

Solubility  in  Aqueous  Alcohol  and  in  other  Solvents. 

(Derrien —  Compt.  rend.  130,  722,  ’oo,  Bell  —  J.  Physic.  Chem.  9,  550,  ’05.) 


In  Aqueous  Alcohol  at  40°. 

(Bell.) 


Wt.% 

Gms.  (C«H8)2CO 

Wt.% 

Gms. 

(QH^jCO 

Alcohol 

per  100 

Urns. 

Alcohol 

per 

100  Gms. 

in  Solvent. 

Solvent . 

Solution. 

in  Solvent. 

Solvent.  Solution. 

40 

2 

IQ 

67  -5 

39 

28 

1 

45 

5 

48 

70 

56 

35 

9 

50 

8 

8-3 

71 

67 

39 

.2 

55 

II 

9  9 

72 

90 

47 

•4 

60 

l6 

13.8 

72-5 

5i 

.2 

65 

28 

22  .6 

73 

.  !56 

61 

•  0 

In  Aqueous  Alcohol  and  other  Solvents. 

(Derrien.) 

Gms. 

Gms. 

Solvent. 

t°. 

(QjH^)2CO 
per  100  cc. 

Solvent. 

(CeHshCO 
*  *  per  100  cc 

Solvent. 

Solvent. 

97%  Ethyl  Alcohol  17 

85  cc.  97%  Alcohol  +  15  cc.  H2O  17 

80  “  “  +  20  “  17 

75  “  •“  4*  26  “  17 

Methyl  Alcohol  (pure)  9  8 

M  <<  << 

Acetic  Ether  (pure)  9  6 

Carbon  Disulfide  16. 1 


13-5 

Ethyl  Ether  (rectified) 

12.7 

17 

5 

3-8 

Benzene 

17 

76 

9 

2. 2 

Xylene 

17.6 

38 

4 

1.3 

Nitro  Benzene 

158 

58 

8 

1 1 

Chloroform  (com.) 

16.5 

55 

5 

14  3 

Bromoform 

17-3 

33 

3 

19 . 2 

Toluene 

17.2 

55 

5 

66.6 

Ligroine 

14.6 

6 

7 

Determinations  made  by  means  of  the  Pulfrich  refractometer  (Osaka,  1903-8), 
gave  39  gms.  benzophenone  per  ioo  gms.  absolute^  ethyl  alcohol  at  20  ,  and 
78.6  gms.  benzophenone  per  ioo  gms.  benzene  at  25  • 


BENZOPHENONE 


Freezing-point  data  are  given  for  mixtures  of  benzophenone  and 


Azobenzene (2 ) 
Azoxyan isole ( 6  ) 
Benzene ( 13  1 
Bibenzyl ( 14 ) 
Benzohydrol! 1 ) 
Dinitro  phenol! 7 ) 
Diphenyl  +  diphenyl 
amine! 31(12) 


DiphenylamineU  1 
Hydroquinone!  9 ) 
Naphthols ( 9 ) 
Naphthylamines(8) 
Nitrophenols (9  * 
Phenol! 9  * 

Picric  ac id ( 7 1 < 18 1 
Pyrocatechol ( 5 1 !  9  1 


Pyrogallol! 9 ) 

Resorcinol  (sJ^Misl!1^) 
Sulfuric  acid(io) 

Thymol! 1 7 1 
Toluidinel  8) 

Trichlor  acetic  acid(ii) 
Trinitro  phenol(i8) 


( 1 )  Boeseken  ,  1921  ; 

(4)  Giua  and  Cherchi, 

1904!  (7!  Kremann 
(9)  Kremann  and  Zechner,  1918, 
Kendall  and  Gibbons,  1915;  1 12) 
(14)  Malataux  and  Straub,  1937 


(2)  Erlenmeyer  and  Leo,  19331  <3 >  Giua,  ; 

10io-  (5)  Freundlich  and  Posnjak,  1912,  <61  de  Kock, 
and  Markt  1 ,  1920;  (8)  Kremann  and  Schadinger,  1918, 

(io)  Kendall  and  Carpenter,  1914,  (n’ 

Lee  and  Warner,  i933i  <13>  Loskit ,  1928, 
(15)  Pfeiffer,  1924:  <l6)  Pfeiffer, 


Goebel  and  Angern,  1925;  ( 1 7  ) 


kwiewski,  1893’;  ( 18)  Puschin  and  Rikovski, 


1930. 


i-BROMO  AMINO  FLUORENOL  C1?H0OBrNM2. 


Ho0BrNHp •  (m.pt.  i86°-7) 


at  180. 


,00  8f.  C  H  OH  « 

»  ••  cflcf,  .  «•*»  " 


180  • 

"  (Courtot, 


193°** 
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PHENYL  BENZOATE  CflH5C00C6H5. 

Freezing-point  data  are  given  for  mixtures  of: 

Phenyl  benzoate  +  Naphthalene  (Bernoulli  and  Sarasin,  1930.) 

"  +  Trichlor  acetic  acid  (Kendall  and  Booge,  1916.) 


SALOL  (Phenylsalicvlate)  C6H«.OH.COOC6H6,  1.2. 

Solubility  of  Salol  in  Aqueous  Alcohol  at  250.  (Seidell,  1909, 1910.) 


Wt.  Per  cent 

d^i  of 
Sat.  Sol. 

C,H,OH  in 
Solvent. 

O 

O.999 

20 

0.967 

40 

0  934 

5° 

0.914 

60 

0.895 

Gms.  Salol 
per  100  Gms. 
Sat.  Sol. 
0.015 
0.020 
O.  22 

O.76 
2.  IO 


Wt.  Per  cent 

<*2S  Of 

Sat.  Sol. 

Gms.  Salol 

CjHjOH  in 
Solvent. 

per  100  Gms. 
Sat.  Sol. 

70 

0.877 

4.40 

80 

0.863 

7.70 

90 

0.865 

14 

923 

0.868 

17.70 

IOO 

0.898 

35 

Solubility  of  Salol  in  Several  Solvents.  (Seidell,  1907.) 


Solvent.  t°. 

Acetone  30-31 

Benzene  30-31 

Amyl  Acetate  30-31 
Aniline  30-31 


d  Sat. 
Sol. 


.  148 
.136 


Gms.  Salol 
per  100  Gms. 
Sat.  Sol. 

90.99 

88.57 

85.29 


Solvent.  t°. 

Amyl  Alcohol  25 

Acetic  Acid  (99.5%)  21.5 
Xylene  32.5 

25 


d  Sat. 


very  soluble  Toluene 
100  gms.  pyridine  dissolve  381  gms.  salol  at  20°-25°  (Dehn  1017) 
tion  in  aqueous  50  per  cent  pyridine  separates  into  two  layers. 


Gms.  Salol 
ci  per  100  Gms. 
501'  Sat.  Sol. 

O  .  869  20 . 44 

II43  63 .24 

87-14+ 

1.128  83.62 
The  solu- 


1H°  gnS-  cc"Zene  diss°lve  approximately  229  gms.  CeH40HC00C.H 


CCl^ 

Pet.  benzine" 


285 

91 


Solidification  Temperatures  for  Mixtures  of: 

n  nrl  'T'U  .  _  1  .. 

Salol  and  Urethan. 

t°  of  Gms.  Salol 
Solidif.  r*0:,1.00  Gms. 
Mixture. 
100 


- «...  vivuo  ruiv 

Salol  and  Thymol.  (Bellucci,  1912.) 

Gms.  Salol 
per  100  Gms. 
Mixture. 


()f  Gms.  Salol 
Solidif.  rw  ioo  Gms. 
Mixture. 


(“of 

Solidif. 


42 

34 

26 

18 

13  Kutec 

1 7  5 


100 

90 

80 

70 

66 

60 


23 

29 

34  5 
40 
46 
5r 


5° 

40 

3° 

20 

10 

o 


42 

36.5 

29  Eutec. 

3i 

3° 

3l4 


90 

86 

80 

70 

60 


5  at  25( 


(Warren ,  1933.) 


(Bellucci,  1912,  i9I3.) 
t°  of  Gms.  Salol 


Solidif. 

36.5 
39 

41-5 
44 
47 

48.5 


per  100  Gms. 
Mixture. 

5° 

40 

3° 

20 

IO 

o 


Eutec.  for  salol  +  camphor  is  at  -4-a°  ond  ^8.5  o 

Stef: for  salol  +  monobromcam  Jhorls  at ^and*'"'^  i  (Bell^ci. 

Solidification  temperatures  for  Salol  I  S  and  contains  60%  salol.  f  ,9,2.  ,3.) 

are  given  by  Bianchini  (1914).  ■  u,fonal  and  for  Salol  +  0  Naphthol 


PHENYL  SALICYLATE 
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Freezing-point  data  are  also  given  for  mixtures  of  Salol  and  the  following 
compounds : 


Acetanilide ( 1 o  > 
Antipyrine! 1 ) ( 9 ) ( 19 ) 

"  +  Phenacetine(8) 
Benzene! 16 ) 

Benzo  naphthalene (2 ) 
Benzoyl  Naphthol(2) 
Bromuralt 13 ) (20 ) 
Camphor! 7 ) ( 15 I 
Chlor  acetic  acid(2i) 
Chloral  hydrate (4  I 
Cineole (5  > 


GuaiacolU  > 

Menthol! 1 ) ( 4 ) ! 9 ) 
Methyl  acetanilide(3 ) 
Naphthalene! 3 )( 18) 

"  +  Sulf onal(6 ) 
Naphthol! 19 I 
Phenacet ine ( 1 ) ( 9 ) ( 1 9  > 
"  +  Ant ipyrine(8 ) 
Phenylene  diamine! 17) 
Quinine(i ) (9) 


Resorcinol! 11 ) 

Sulf onal! 19) 

"  +  Naphthol!  6) 

Terpine  hydrate<3) 

Thymol! 12 ) 

Tri  chlor  acetic  acidity) 
Urea! 1 ) (9 ) 

Urethan! 1 ) (9) 

Veronal! 13 ) 


(1)  Adamanis,  1933  1  (2)  Angeletti,  1927;  Angeletti >  1928,  U  > 

Bellucci  1912,  1913;  (5)  Bel  luce  i  and  Grassi,  1913;  <61  Bianchim,  1914, 
(7)  Caille  1909;  (8)  Hrynakowski,  1934;  <9>  Hrynakowski  and  Adamanis, 

1933;  Uo)  Hrynakowski  and  Adamanis,  1933a;  Ini  Hrynakowski  and  Adamanis 
1933b-  (12)  Hrynakowski  and  Szmyt ,  1935;  <13>  Hrynakowski  and  Szmyt ,  935  , 

Uu)  Kendall  and  Booge,  1916;  (15)  LeFevre  and  Webb,  1931;  (16)  Loskit 
1 928  •  (17 )  Puschin  and  Dezelic,  1938;  (18)  Puschin  and  Gre^e^ht^'k°W’ 
1925-  (19)  Quercigh  and  Cavagnari,  1912;  (20)  Sandqvist  and  Hbk,  1927, 

(21 1 ^Mameli  and  Mannessier,  1913  • 


Di  PHENYL  CARBONATES. 

caAonate?  d>i<para‘nitro*d^,henyl  carbonate  and  "orSio  para  nitro^phenyrearbonate 

by  Hoeflake,  1921. 

Methylphenyl  PICBAMIDES.  <N<V5C 

Solubility  in  Ethyl  Alcohol  at  18  . 

(Hantzsch,  i9XI-) 

ru  r)U  dissolve  0.32  gm.  of  the  isomer  melting  at  108 
IS  CO.-  C.H.OH  dSleoi  gm.  of  the  isomer  melung  at  . 

N-BENZAL  ANILINE  C6H5CH:NC0H5. 

solution  of  N-Benzal  aniline  in  lil.id  sulfur  dioxide  con.at. 
fDeCarli,  ton,., 

Freezing-point  data  are  given  for  fixtures  of  N-Benzal  antline  and: 
j^syUdene  aniline,1'  Benzylanilinefa, 

Benzanilide^3 I  DtPenzylizI 


Hydrazo  benzene(2 I 
Stilbene(2 I 
Tolane (2  I 


vi  _  _  j  ini*5*  ( *3 )  Vanst  one  »  19^3 
(2)  Pascal  and  Normand,  I9t3>  3 


(i)  Pascal,  1923; 
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BENZANILIDE  C6H6C0NHCflH5 . 

Solubility  of  Benzanilidb  in  Aqueous  Solutions  of  Acetic  Acid. 

(Bradfleld  and  williams,  1929.) 

The  determinations  were  made  by  the  synthetic  method  and  the  eight  Qr  nine 
determinations  over  the  range  i5“40°  were  plotted  and  the  values  for  regular 


intervals  of  temperature 

read  from  the 

curves . 

One.  CHjCOOH  per 

Ons.  CflH^CONHCflH^  dissolved  per  100  ®ns. 

solvent  at: 

100  gms.  aq.  solvent 

r~20a 

26° 

30° 

36° 

0.0  (=  H-0) 

Almost 

insoluble 

S2.4 

0.13 

— 

— 

— 

76.8 

0.6l 

0.79 

1 .00 

1  .22 

85.0 

1.11 

1 .37 

1 .69 

2.07 

91  .3 

1  .60 

l  .92 

2.31 

2.7.7 

99.0 

1*73 

2.09 

2.54 

3*10 

Freezing-point  data  are  given  for  mixtures  of  benzanilide  and: 

Benzil  (Van  stone,  1913.) 

Benzoin  "  " 

Benzylidene  aniline  (Van  stone,  1913.) 

Veronal  (Pfeiffer  and  Angern,  1926.) 

Results  for  mixtures  of  q  and  p  chloro  benzanilide  are  given  by  King  and 
Orton,  1911. 


AMINO  BENZOPHENONE  CeH6C0C6H4NH2 . 

Freezing-point  data  for  mixtures  of  amino  benzo  phenone  and  p  amino  azo¬ 
benzene  are  given  by  Erlenmeyer  and  Leo,  1933. 


DIPHENYL  METHANE  CHg(CeHs ) 

Freezing-point  data  are  given  for  mixtures  of  Diphenyl  methane  and: 


Diphenyl  aminef 1 ) 
etherli ) 
Hydroquinone<3 ) 
Naphtholsl 3 ) 
NaphthaleneU ) 


Naphthylamines(3)  Picric  acid(2)(3) 

Phenol(s)  Resorcinol^ ) 

Phenylene  diamine(3>  Styphnic  acid(2) 

PyrocatechoK  3 1 
Pyrogallol(3 ) 


Pr!jsc?ri^oG”u^S,^f,TUU»'  1«,i  i2'  ‘’‘8;  (3I  Krentann  and 

ritsch,  1920,  (4)  Miolati ,  1892;  (5)  Paterno  and  Ampola,  1897. 

4-METHYL  AZOBENZENE  CH3CflH4N :NCaH6. 

a^heeZing~P°int-data  f0r  mixtures  of  4-methyl  azobenzene  and  4-chlor 
azobenzene  are  given  by  Grimm,  Gunther  and  Titus,  1931.  4-chlor 


c ,  3h , 2o , 
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BENZOHYDROL  (Diphenyl  carbinol)  (C„HR  LCHOH 

O  O  c 

Freezing-point  data  are  given  for  mixtures  of  Benzohydrol  and: 


Benzene(3)  Naphthols<2)  Picric  acid(2) 

Benzophenonel 1 )  Naphthylamines (2 )  Phenylene  diamines(2) 

Dimethyl  aniline<3)  Nitrophenols(2)  Pyrocatechol(2 ) 

Dinitro  phenol(2)  Phenol(2)(3)  Pyrogallol(2 ) 

Hydro'iuinone(2 )  "  a  naphthyl  acetone (1) Resorcinol (2 ) 

(1)  Boeseken,  1921;  (2)  Kremann  and  Drazil,  1924;  (3)  Schmidlin  and 
Lang,  1912. 

BENZYL  PHENOL  C0H6CH2C0H4OH . 

Freezing-point  data  for  mixtures  of  benzyl  phenol  with  bibenzyl  and 
with  benzylaniline  are  given  by  Pascal  and  Normand,  1913- 

DIPHENYL  UREA  CO.  <NHC0fl6  >2- 

ioo  gins.  H20  dissolve  0.015  gm.  diphenyl  urea  (sym  or  uns.?)  at  20-25°. 

“  pyridine  dissolve  6.85  gms.  diphenyl  urea  (sym  or  uns.?)  at  20-25°. 

“  aq.  so%  pyridine  dissolve  5.3  gms.  diphenyl  urea  (sym  or  uns.?)  at 

O  M  J  (Dehn,  1917  ) 

20-25  . 

SOLUBILITY  OF  SYMBTRICAL  AND  OF  ASYMETRICAL  DlPHENYL 

Urea  in  Several  Solvents. 


Solvent 

Abs.  alcohol 
Quinoline 

Alcohol  +  Quinoline 

Chloroform 

Carbon  tetrachloride 


_ Gms.  perA  100  pns.  solvent 

6o(NHC0H5)2(1)  NHgOQNfCgHglgt^ 


20-25 

II 


O.84 
2  .50 
3  .12 
0.07 


20 


8.33(20° 
1 .56 


d)  Pucher  and  Dehn,  1921;  (2)  Pawlewski,  1914,  1926. 
Benzoyl  PHENYL  HYDRAZINE  CeHiNH.NHCjHiO. 


Vol.  % 
Alcohol. 

IOO 

95 

93 
90 


Solubility  in  Aqueous  Alcohol  at  250. 

(Holleman  and  Antusch,  1894.) 

Gms.  Hydrazine  Sp  Gr_ 
per  100  g.  Solu 


Solvent. 

2-39 

2-43 


ilutions. 


Vol.  % 
Alcohol. 


Gms.  Hydrazine  §  Gr. 
per  100  g.  r 

Solvent. 


i-59 
1 .08 


Solutions. 

O.859 


0.793  80 

0.814  7° 

0.822  55 

^  ,  08^1  40 

9°  2  ,2  •  n  Irrecrular  curve.  See  remarks  under  a  acetnaph- 

The  above  results  give  an  irregula 

thalide,  P- 705 


0.51 
o .  16 


0.884 

0.917 

0.946 
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BENZYL  ANILINE  CflH6CH2CeH4NHg . 

Freezing-point  data  are  given  by  Pascal  and  Normand,  1913*  for  mixtures 
of  benzyl  aniline  and  each  of  the  following  compounds:  Azobenzene, 
benzal  aniline,  dibenzyl,  hydrazo  benzene, benzyl  phenol,  phenyl  benzyl 
ether,  stilbene  and  tolane.  Results  for  mixtures  of  benzyl  aniline  and 
azobenzene  are  also  given  by  Beck,  1904,  Isaac,  1910-11,  Jaeger,  1907, 
and  Hasselblatt,  1913. 

DIPHENYL  GUANIDINE  NH  :C-[NHC0H5]  g  . 

Determinations  of  the  solubility  of  diphenyl  guanidine  and  of  other  com¬ 
pounds  in  rubber  by  means  of  the  microscopic  examination  of  thin  sheets  of 
samples  prepared  in  a  laboratory  mill  are  described  by  Morris,  1932. 

Freezing-point  data  for  mixtures  of  diphenyl  guanidine  and  benzothiazol 
are  given  by  Minatoya,  Kojima  and  Nogai,  1931. 

PHENYL  p  TOLYL  AMINE  <CaH6HC7H7>  NH . 

Freezing-point  data  for  mixtures  of  phenyl  p  tolyl  amine  and  di  p  tolyl 
amine  are  given  by  Chapman  and  Perrott,  1930. 

P  TOLUENE  SULPHONE  ANILIDE  CH3CeH4S0g  .NHCeH5  . 


Solubility  of  p  Tolubnb  Sulfonb  Anilidb  in 
Aqubous  Solutions  of  Acbtic  Acid. 

(Bradfleld  and  Williams,  1989.) 


See  Benzanilide  p.  7251 


®>s.  CHjjCOOH  per  100  gms. 
aqueous  solvent 


One.  CH~C,H.sn..  Nnr_u  rfinaniva,*  _ _ , _ 


26.9 
52  .4 
76.8 
85 .0 

91  -3 
99-0 


0.0  (=  Rg0) 


Almost  insoluble 


0.09 
0.88 
6 .2 
11.0 


1 .02 
7-5 
13.2 
19.4 
26 .1 


1.24  1.60 

9-7  12.6 

16.7  21 .6 

24-6  31.7 

32.5  42.1 


15  -9 


22  .0 


Sym.  DIPHENYL  CARBAZIDE  (carbohydrazide ) 


i.5-(CaH5NHNH)2C0/ 


sym.  diphenyl  carbazide 
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ACETYL  AMINO  ANTIPYRINE  C3N20(NHCCCH3)C6H5(CH3)  g. 

Freezing-point  data  are  given  for  mixtures  of  acetyl  methyl  antipyrine 
and : 


n  Methyl  phenyl  voluntal  (Pfeiffer  and  Seydel  ,  1928.) 

n  Phenyl  voluntal 

Veronal  (C-Diethyl  barbituric  acid )( Pfeiffer  and  Angern,  1926.) 

Voluntal  ( carbaminic  acid  tri  chlor  ethyl  ester )( Pfeiffer  and  Angern,  1926.) 


PYRAMIDON  (Dimethyl  amino  ant ipyrine; 1 -phenyl ,  2,3-dimethyl,  4-dimethyl 
amine,  5-pyrazolone)  (C^Hi  10N2 )N(CH3  )2  • 

SOLUBILITY  OF  PYRAMIDON  IN  WATER. 

(Charonnat,  1927.) 


The  curve  representing  the  solubility  of  pyramidon  in  water  is  quite  un¬ 
usual  in  that  at  temperatures  above  65°  the  system  separates  into  two  liquid 
phases  of  which  the  curve  of  demarcation  is  a  complete  circle. 

RResults  for  the  liquid  layers 


0  ans.  (c11h11on2)n(ch3)0 

1  per  100  gms.  sat. 


Solid 


0 

6.54 

20 

5-3 

37 

5*3 

55 

7  .9 

65 

13  *o 

70 

40 .0 

69*5 

50.0 

74 

75 

90 

94 

io8(m.pt . ) 

100 

(C11H110N2)N(CH3)2 


7lower  uppei^ 

123 
129 
166 
175 
183 

190 
190 
188 
175 
152 
138 
115 


3ns.  (Cj^HjjON^NCCH^g 
per  100  gins.  sat.  sol. 

9.38 

10.0 

15 

20 

27 

40 

45 

50 

66.6 

75 

77.7 

79-5 


123 
104 
81 

77.5 

70.5 

Fliquid  phase  70 
4.  "  "  70 

69.5 

74.4 

84 

92 

115 


Due  to  the  peculiar  solubility  of  pyramidon  ^ 
instance,  that  when  a  mixture  of  one  par  a  sealed  tube, 

which  forms  a  saturated  solution  at  about  ^  n  at  about  130o .  On 

it  becomes  cloudy  at  about  100  a  rrvstals  separate  only  when  the 

cooling, the  reverse  phenomena  occurs  d^  .g  theref0re  saturated 

temperature  decreases  to  about  60  •  J  somewhat  lower  concentration 

at  three  different  temperatures.  A  solution  01 
ts,  SoweveJ,  saturated  at  only  one  temperature. 


PYRAMIDON 
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Freezing-point  data  are  given  for  mixtures  of  pyramidon  and: 


Acetanilide!  1 ) 

0  Amino  phenol! 7) 
Barbital (a)(4) 
Benzimidazole!  3) 
Bromural!*?) 

Butyl  chloraldehyde(s) 
Cholesterol (5 ) 

Ethyl  carbamate! 5) 
Luminal (6) 


Methyl  amino  benzoate(7)  Pheno  barbital (Luminal!  6) 
"  barbituric  acid(6)Phenyl  urethan(s) 

"  p  oxy  benzoate! 7)  "  veronal! 6) 

phenyl  voluntal(s)  "  voluntal(s) 

"  veronal! 6)  Tri  chlor  ethyl 

Orthoform  neui7)  carbamatefVoluntalls) 

Phenacetine!  1 )  IJrethan(s) 

Ph  Veronaltc  Diethyl 

barbituric  acid(2)h8) 


(1)  Angeletti,  1927;  (2)  Pfeiffer,  1925;  (3)  Pfeiffer  and  Angern,  1926; 
(4)  Pfeiffer  and  Ochiai,  1932;  (5)  Pfeiffer  and  Seydel,  1928;  (6)  Pfeiffer 
and  Seydel,  1928a;  (7)  Pfeiffer  and  Seydel,  1928b;  (89  Rheinboldt  and 
Kirscheisen,  1925;  (9)  Sandquist  and  Hbk,  1927. 


SALICIN  C6H4(CH2.OH)O.CgHuOs. 

Solubility  in  Several  Solvents. 


Solvent. 

t#. 

Gms.  per  100  Gms. 
Solvent. 

Authority. 

Water 

15 

3-52 

(Greenish  and  Smith,  1903.) 

Water 

25 

4.  l6 

(Dott,  1907.) 

90%  Alcohol 

15 

1-5 

(Greenish  and  Smith,  1903.) 

90%  Alcohol 

15 

2 

(Squire  and  Caines,  1903.) 

Trichlor  Ethylene 

15 

O.OI3 

(Wester  and  Bruins,  1914.) 

NOVOCAINE  (base)  CH2(C6H4NH2COO)CHj(N.(C1H«)1].2HjO. 

100  cc.  H20  dissolve  0.333  gm.  anhydrous  novocaine  at  20° 

100  cc.  oil  of  sesame  dissolve  4.29  gms.  anhydrous  novocaine  at  20°. 


(Zalai,  1910.) 


Determinations  of  the  dissociation  constants,  solubilities  in  water  and 

cifcn  NIC°H  i  IJh'Tp  bet"een  "a,er  atl1  ether  ot  Novocaine,  NHsC,H.C00 
LMg . LiigN! C2H5 ) g >  and  of  Pantocaine,  NH(CaHo)C.H  COO  PH  ph  ph  uiau  ? 

described  by  Eisenbrand  and  Pitcher  q  t  2'  H2N(CH3’2'  are 

in  water  depends  upon  the  hydropen  jnn9Lr  \  solubllity  of  these  compounds 

dissociation  constants  show  n«  No^,?nf  U?“  °‘  ,he  s°luti°°-  The 

and  Pantocaine  at  pH9.  The  solubilities  at’these^ydroL^133'*'^'1  11  Plil< 
were  found  to  be:  tnese  hydrogen  ion  concentrations 

0.013  gm.  Novocaine  per  100  cc  H  0  at  ?  t° 

0.0156  "  Pantocaine  "  "  "  8  »  ■■  „ 

NOVOCAINE  (Hydrochloride)  CH2(C,H4NH2C<X)).CH2[N(CJH.)  1  Hfl 

100  gms.  H20  dissolve  about  100  gms  of  the  salt  at  .  «)i]-HCl. 

ICO  gm,  alcohol  dissolve  about  3gm,  of  the^tlVr^mte^. 
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NOVOCAINE  Bichromate  IC13H2002N2 ) 2 .H2Cr207 . 

Solubility  of  Novocaine  Bichromatb  in  Water. 

(Bungenburg,  de  Jong  and  Holleman,  1937.) 


In  this  system  separation  into  two  liquid  layers  occurs  at  74°  »  between 
the  concentrations  9  and  74  percent  salt.  The  determinations  were  made 
by  the  sealed  tube  method  (thermic  analysis)  and  the  results  are  given  in 
the  form  of  a  diagram  from  which  the  following  approximate  values  were  read. 


(Jns.  (C1J2CflJJ2)2*H2Cr^7  soll<1 


per  100  @ns.  sat. 


63 

2.0 

70 

3.0 

74 

9.0 

74 

74*0 

80 

79 

90 

82.5 

100 

90.0 

120 

97.5 

133  m.pt. 

100 

sol.  Phase 

*^13^20^8^  1  2  '  ^2^r2^7 

"  +  liquid 

II  H 

II 

II 

II 

It 

II 


Results  for  the  liquid  layers 

t° 

ans.  (C^HgQOgNg)  2»  HgCrgO, 
per  100  sns.  sat.  sol. 

80 

1 1 

90 

18 

95 

22 

98  Crit 

.  t  .  40 

97 

50 

92.5 

60 

90 

62.5 

80 

71 

74 

74  +  solid 

ELAIDIC  ACED  C8H17CH:CH(CH,)2COOH. 

Solubility  of  Elaidic  Acid  in  Several 

Solvent. 

Acetylene  dichloride  (trans)  (b.  pt.  48  .3). 
»  »  (cis)  (b.  pt.  6o°.a). .  • 

Ethvl  chlorisocrotonate . •••••••’• 

Crolonic  nitrile  (b.  p  .  io7°.7-io8°.2) - 

»  ,»  (b.  pt.  1210. 8-122  .3) - 

Bromo  butene  (b.  pt.  9^°’9).*  •  •  •  • . 

»  »  (b.  pt.  85°.5-<>50.6) . 


Solvents.  (Lebrun,  1925.) 


t”. 

Gms.  Cls  HS10, 
p«r  100  gms.  solvent. 

0 

IO.97 

0 

6.20 

24 

47-7 

25 

17.45 

2.5 

12.33 

0 

3.68 

0 

4 . 10 

n  DECYL  MALONIC  ACID  C10H21CH  (C00H  I  2  • 

100  gms  H20  dissolve  0.0025  g"> •  Cl0H21CH (COOH ) 2  at  25 
Coops,  Jr.,  1930a.) 

ETHYL  AZELATE  (CHp)7(C00C2H5)2. 

ioo  cc  H20  dissolve  0.025  gm-  <CH2 >7 (C00C2H5 )2  at 
Kahn.  1931  •* 

MYRISTIC  ACID  C13H27COOH. 

Solubility  in  Alcohols.  (Timofeiew,  1894) 

Gms. 

t„  C,jH«COOH 


°.  (Verkade  and 


(Sobotka  and 


Alcohol. 

Methyl  Alcohol 


Gms. 

CuH„COOH 
per  100  Gms. 

Sat.  Sol. 


-  Alcohol.  '  *  • 

per  100  Gms. 

Sat2S8i  Propyl  Alcohol  o 

<<  ii  21 

2I-2  “  “  36.5 

3I‘S  57  _i4  Isobutyl  Alcohol  o 

Freezing-point  data  1^*  acid+paintUic  acid  are  given  by  Heintz  (.854)- 


u 

a 


a 

a 


Ethyl  Alcohol 


o 

21 

51 

o 

21 


5-6 
31 . 2 

55  *3 
6.4 

28 
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BENZOTHI AZOLE  DISULFIDE  C14H0NgS4. 


examination  of  thin  sheets  of  samples  prepared  in  a  laboratory  mill,  a 
described  by  Morris,  1932. 


CHLORO  ANTHRAQUINONES  (Mono  and  Di>  C14H7Cl0g,  C^l^ClgO,,. 

Freezing-point  data  for  mixtures  mono  and  dichloro  anthraquinones  are 
given  by  Coppens,  1925.  and  by  Lauer ,  1931* 


ANTHRAQUINONE  (C«H4)2(CO)2. 

Solubility  in  Liquid  Sulfur  Dioxide  in  the  Critical  Region. 

(Centnerswer  and  Teletow  190?.)  (Sec  Anthracene,  p  73  8  ) 


t°. 

Gms.  CnHgOj  per 
100  Gms.  SO,. 

t°. 

Gms.  ChHjO,  per 

100  Gms.  SO,. 

t*. 

Gms.  C14HA  I*r 
100  Gms.  SO,. 

3-96 

O.64 

92  .  I 

2.8l 

118.5 

5.60 

51-5 

0.88 

IOI  .4 

3-67 

141 .6 

7-53 

67.9 

i-73 

106.3 

4-23 

160 

9.60 

82 .4 

2.24 

108.7 

4.40 

179 

12.70 

183.7 

18.30 

100  parts  of  absolute  ethyl  alcohol  dissolve  0.05  part  anthraquinone  at  180 
and  2.249  parts  at  b.  pt.  (v.  Becchi.) 

100  gms.  alcohol  dissolve  0.437  gm.  anthraquinone  at  250. 

(Hildebrand,  Ellefson  and  Beebe,  1917.) 


Solubility  of  Anthraquinone  in  Benzene  and  in  Chloroform. 

(Tyrer,  1910.) 


In  Benzene. 


V. 

Sp.  Gr.  Solution. 

Gms.  C|,HgO. 
100  Gms.  C*1 

0 

O.89OO 

0.  no 

20 

O.8794 

O.256 

30 

0 . 8692 

0-350 

40 

O.8591 

0-495 

50 

O.8439 

0.700 

60 

O.8389 

0.974 

70 

O.8288 

i-355 

80 

O.819O 

i-775 

In  Chloroform. 


t°. 

Sp.  Gr.  Solution. 

Gms.  CUHA  per 
100  Gms.  CHClj. 

0 

I.5244 

O.34O 

10 

I . 5046 

0-457 

20 

I.485O 

O.605 

30 

I.4656 

O.780 

40 

I .4461 

O.994 

50 

I .4261 

I.256 

55 

I .4164 

I-4I5 

60 

I .4070 

i-577 

Solubility  of  Anthraquinone  in  a  Mixture  of  Chloroform  and 

Hexane  at  12.6°  and  490. 

(Tyrer,  1910,  also  private  communication.  See  Note,  p.  73^5  ) 

Gms.  ChHsO«  per  100  Gms. 
Sol 


%  CHClj  in 
Solvent. 

Gms.  CuHA  per  100  Gms. 
Solvent  at: 

12  6°-  49  o°.  * 

%CHCIj  in 
Solvent. 

O 

O.OO6 

OO56 

60 

IO 

O.Ol6 

O.O74 

70 

20 

0.024 

O.O96 

80 

30 

O.O34 

0.124 

90 

50 

O.O68 

0212 

100 

I  vent  at- 


12  6°. 
O.  IOI 
O.I48 
0.222 

o-334 

O.482 


49  o°. 

O.292 
O.417 
O.608 
0.852 
I  .  209 


I  4"8V2 


Solubility  of  Anthraquinone  in  Ether. 

(Smits  —  Z.  Electrochem.  9,  663,  ’03.) 


Weighed  amounts  of  ether  and  anthraquinone  were  placed  in  glass 
tubes  which  were  then  sealed.  The  temperature  noted  at  which  the 
anthraquinone  disappeared  and  also  at  which  the  liquid  phase  disap¬ 
peared  (critical  temp.).  The  two  curves  cross  at  1950  and  again  at 
2410.  Between  these  two  temperatures  the  critical  curve  lies  below 
the  solubility  curve,  hence  for  this  range  of  temperature  no  solubility 
curve  is  shown.  The  following  figures  were  read  from  the  curves,  and 
are  therefore  only  approximately  correct. 


t°. 

Gms.  CuHgOj 
per  100  g. 

t°. 

130 

Solution. 

3 

241 

150 

4 

245 

170 

4-5 

247 

195 

5° 

250 

Gms.  CuHgOj 

Gms.  CitHgOj 

per  100  g. 
Solution. 

t° 

per  100  g. 
Solution. 

30 

260 

80 

40 

270 

90 

50 

60 

275 

IOO 

100  parts  of  toluene  dissolve  0.19  part  anthraquinone  at  150  and  5.56  parts  at 

loo0  (v.  Becchi)^  .  0 

100  ems.  ether  dissolve  o  104  gm.  anthraquinone  at  25  . 

(Hildebrand,  EUefson  and  Beebe,  1917O 

Data  for  the  solubility  of  anthraquinone  in  mixtures  of  phenol  and  water 
are  given  by  Timmermanns  (1907). 


100  gms.  carbon  tetrachloride  dissolve  o,o43  gm.  CtHt(CO),C4H4  at  20°  j  (P-le-Wi. 
»  »  chloroform  »  »  »  “  5 

Solubility  of  Anthraquinone  in  Mixtures  of  Solvents  at  1/°.9o. 

(  Joscht,  1914,  1926.) 


Results  for 
Acetone 


of  Carbon 


Tetrachloride  and  : 


CCU-hCH3COCH3 

Gms.  CC1( 

Gms.  CnHgO. 

perioogms.of 

per  100  gms. 

mixture. 

solvent. 

97.46 

0.059 

g5.0 

O.072 

90.0 

0.089 

80.0 

0. 1 15 

70.0 

0.128 

66.8 

0.122 

60.0 

0.  i3o 

5o.o 

0. 1 3 1 

3o.o 

0. 1 33 

20.0 

0. 127 

10.0 

0.126 

0.0 

0. 121 

Mixtures 

Benzene 

Cl*  -+•  C$  H 

Gms.  CC1«  Gms. ClvH,0, 
per  100  gms.  of  per  100  gms. 
mixture.  solvent. 

100.0  o.o43 

gO .O  O . 060 

80.0  0.071 

70.0  o . og5 

64-44  o.io5 

60.0  0.108 

5o.o  0.128 

4o.o  0.157 

3o.o  0.174 

20.0  o.i85 

10.0  o . 200 

0.0  0.225 


Chloroform 

CCU-l-  CHCI3. 

Gms.  C  Cl,  Gms.  C,.H,Oi 
perioogms.of  perioogras. 
mixture.  solvent. 

100.0  o.o43 

go.o  0.072 

80.0  0.097 

70.0  O. i3g 

60.0  o.i83 

57 . 74  o . 21 5 

5o.o  o . 23 1 

4o.o  0.285 

3o.o  0.341 

20.0  o. 4°8 

10. o  o.472 

o.o  0.542 


Ethylacetate 

CCU+CH3COOC2HS 

Gms.  C  Cl,  Gms.  Ctv  Ha0, 
perioogms.of  per  100 gms. 
mixture.  solvent. 

100.0  o.o43 

go.o  o.o65 

80.0  0.087 

70.0  0.089 

60.0  0.097 

55.8  0.095 

5o.o  o. i 1 1 

4o.o  0.1 17 

3o.o  o  ii5 

20.0  o . 1 1 5 

1 o . o  0.129 

0.0  0.120 
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Results  for  Mixtures  of  : 


CHC1.+  CH.COCH,.  CHCl,-f-C,H,.  CHClj  4-  CH,COOC,  H,.  C.H,  +  CH.COOC,  H,. 


Gms.  CH  Cl, 

Gms.C,,H,0, 

Gms.  CH  Cl, 

Gms.C,4H,0, 

Gms.  CH  Cl, 

Gms.  C„H,0, 

Gms.C,  H, 

Gms.  C,4  11,0, 

per  100  gms.  of 

per  100  gms. 

per  100  gms.  of 

per  100  gms. 

per  too  gms.  of 

per  100  gms. 

per  100  gms.  of 

per  100  gms. 

mixture. 

solvent. 

mixture. 

solvent. 

mixture. 

solvent. 

mixture. 

solvent. 

0.0 

0.  121 

0.0 

0 . 2l3 

0.0 

0.120 

0.0 

O.  Ill 

IO 

O.  121 

IO 

0.218 

10.0 

0. 1 13 

IO 

O.  I  32 

20 

O.  I  17 

20 

0.236 

20.0 

0. 1 14 

20 

0.  i5o 

3o 

O.II7 

3o 

0.244 

3o.o 

0.097 

3o 

O.166 

4o 

0.  I  1 1 

40 

0.244 

40.0 

0.106 

4o 

O.I76 

5o 

O.  1 15 

45.9 

0.249 

5o.o 

0.104 

5o 

O.  l84 

60 

O.  1  23 

5o 

0 . 2.63 

54.1 

0.100 

52.6 

O.I9O 

65.32 

O.  Ill 

60 

0.287 

60.0 

0.119 

60 

0.206 

70 

0.l37 

70 

0.325 

70.0 

0.141 

70 

0.230 

80 

O.I77 

80 

o.365 

90.0 

o.3o4 

80 

0.232 

90 

0 . 276 

90 

0.437 

95.0 

0.357 

9° 

O  244 

95 

0.328 

100 

o.54i 

100.0 

0.541 

100 

0.223 

Solubility  of  Anthkaquinon*  at  250  in  Mixtures  of: 

(Mahleu,  I9?fl.) 


Methyl  Alcohol  +  Chloroform 


Chloroform  and  Benzene 


Ctos.  CHC13(1) 
per  100  gas. 
CHClj  ♦  CHjOH 

*0.0 

10.4 

16.4 

25.8 

26.2 

49-2 
73*6 
100  .0 


an  s. 
per  100  gas. 


C14H8°2 


0tt3' 

per  100  gas. 


Ctos. 
per  100  gna, 


C14H8°2 


Solvent 

c«He  ♦  CHCI3 

Solvent 

0.707 

0.0 

0.707 

0.88 

25.9 

0-437 

1  -73 

52.1 

0-415 

1  -54 

74-4 

O.425 

O.92 

100  .0 

0  .470 

0.305 

0-437 

(1)  This  is  evidently 

an  error 

0.400 

original  paper  and  should  I 

Solubility  of  Amino  and  Other  Anthraquinones 
in  Absolut*  Ethyl  Alcohol  at  6o° 

(Kartsschoff  and  Farlne,  1928.) 

► 

Cob  pound 


1  Amino  Anthraquinone 

1. 4- Diamino  " 

1.5- 

1.8-  "  •• 

1 .4.5.8- Tetraamino  Anthraquinone 

"  (Alizarine) 
"  (Purpurine) 


1 ,2-Dioxy 
1.2,4-Tri  oxy 
i-Oxy, 4-Amino 
l-Oxy ,4-8-diamino 
l-Methyl 

amino 

l-amino ,2-methyl 
i-amino,4-anilido 
i-amino,4-toluido 
1,4  ditoluido 
1><^  "  2-methyl 


Formula 


CflHA(00)2CflHaNHF 


W&jAhJOH?  2 

C,H4(00)22CfleH£,0H)2 


2  *  2 


cJ.”coi«c,8,PnSch,i  £ 

.) 


n0u4  2  0  8  NH2MCH3) 

r8S4  ™  2CflH£(NHE,(NH80H  > 

C°H4  S  er9 5e ‘ NHS ] 1 NHCe H ®CH  ) 

CA(°°)  CflH  (nr^H.CH  )  3 

C«H4(0°2?C8H^HcJ>3f2fcH3)  2.25 

aCCtate  3^^^1^^°givent^deexprPOUndS  between  alcohol  and 
to  the  dying  of  acetate  silk.  *  d  exPlanations  deduced  in  regard 


an  8.  Compound 
per  liter  sat.  sol. 

3.51 
5.54 
6.85 
6.82 
1.84 
3.70 
8.61 
5.14 
1 .06 
14.96 
5.88 
6.57 
O.47 
0.34 
2.25 


C  I  4-H  gO  2 
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ANTHRAQUINONES 


Solubility  op  Anthraquinonb  Sulfonic  acids  in  Water  at  i8° 

( Fl erz-Davl d,  Krebser  and  Anderau,  1827.). 


Compound 


Formula 


Ohs.  Compound 
per  lOOcc  HgO 


C148602(S03H)2.4 

"  -5 

"  .5 


l .5-Anthraquiuone  disulfonic  acid 
1.8 
1.6 

”  chloro  sulfonic  acid 

1.6 

1.7 

These  authors  also  give  the  solubilities  in  water  of  inorganic  salts 
of  the  above  and  other  anthraquinone  sulfonic  acids.  (See  Vol.  l) 


II 

II 


II 

II 


h20 

66.6 

HO 

66  .b 

h2o 

100.0 

eO 

50.0 

2o 

25  .0 

2^ 

25  -o 

(Hiittig,  1914.) 


(Hiittig,  1914) 


(Hiittig,  1914-) 


Hydroxy  ANTHRAQUINONES  C6H4  <  (CO),  >  C6H3OH. 

1000  cc.  H->0  dissolve  0.0035  gm.  a  oxyanthraquinone  at  25“. 

1000  cc.  H  .O  dissolve  0.001 1  gm.  0  oxyanthraquinone  at  25  . 

1000  cc.  H2O  dissolve  0.000012-0.000062  gm.  1.4  dioxyanthraqumone  cmn- 

^Tooo  cc.2H20  dissolve  0.00158  gm.  1.6  dioxyanthraquinone  ( =  chrysazin)  at  250. 

(Hiittig,  1914-) 

ANTHRAFLAVINE  (2.6  Dioxyanthraquinone)  Ci2H8(CO)2(OH)2. 

1000  CC.  H20  dissolve  0.0003  gm.  anthraflavine  at  250. 

ANTHRARUFINE  (1.5  Dioxyanthraquinone)  Ci2H6(CO)2(OH)2. 

1000  cc.  H20  dissolve  0.000285  gm.  anthrarufine  at  250. 

Trioxv  methyl  ANTHRAQUINONE  (Emodin)  C.sH.oOs- 

Solubility  in  Several  Solvents.  (Beal  and  Katti,  1925.) 

The  saturated  solutions  were  prepared  by  boiling  an  excess  of  the  compound  with 
the  solvent,  allowing  to  stand  at  room  temperature  and  lUtermg.  ^  ^ 

Gms.  Emodin  per  100  cc.  sat.  sol. 

Solvt.n,  per  .»  c-at.  so,.  orm .  0.0705 

Benzene . .  o.o4oa  .  0.1400 

Carbon  tetra  chloride. .  0.0102  11,1  e  . 

Carbon  disulfide .  0.0088 

PHENANTHRAQUINONE  Summons  of  Ac.ds  at  S*>. 

s„B,t,rv  or  ,  h  t. 

The  determinations  were  made  hy  then  filtering. 

3SSrJ3*UThSi  the°undissolved  residue  of  phenanthraquinone. 


Gm.  equivalents  per  liter. 

0.0075 
0.0080 

o.oo85 
o . ooq5 
o .  o  1 2 
0.019 
o.o3o 
o.o43 
o .  082 
o . ,  1 6 


11, so,. 

0.0 

5.97 

6.19 

7.00 

9.48 

11. 6 
*3-7 
1 5 . 1 
17.  1 

18.6 


1101. 
0.0 
3.  M 
4 .2.5 
5. 12 
6.o5 
6.07 
7.20 
8. 5o 
9.25 
ro.8 


CnH.O*. 

0.0075 

0.012 

O.Ol6 

0.023 

0.029 

o.o3i 

0 . 046 

o.o58 

0.088 

o.  1 57 


Solubility  in 
Aqueous  Nitric  Acid. 

Gm.  equivalents  per  liter. 

cuh$o4. 

O . 0075 
o .  049 
o.o53 
o .  067 
0.099 
o .  1 1 4 
.18 


UNO,. 
0.0 
4.26 
4-54 
5.02 
6.  i5 
6.66 
6.70 
7.20 
745 
8.3o 


o. 
o.  157 
o.  175 
o .  227 


I 
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PHENANTHRAQUINONE  CehUCOzCOzCshU 

Solubility  in  Benzene  and  in  Ethyl  Acetate. 

(Tyrer,  1910.) 

Solubility  in  Benzene.  Solubility  in  Ethyl  Acetate. 


t°. 

Sp.  Gr.  of 
Sat.  Solution. 

Gms.  (C#H0»(COj)i 
per  100  Gms. 

Benzene. 

t°. 

Sp.  Gr.  of 
Sat.  Solution. 

Gms.  (CjH,),(CO,), 
per  100  Gms 
Ethyl  Acetate. 

10 

O.8902 

0.412 

10 

O.9IO2 

O.518 

15 

O.885O 

O.47I 

20 

O.9O25 

O.626 

20 

0.8800 

0-538 

30 

O . 8906 

O 

O 

30 

O . 8698 

0-738 

40 

O.8789 

o-995 

40 

O . 8601 

I.O32 

50 

O.8674 

1 . 292 

50 

0.8506 

1-354 

60 

O.8561 

1 .640 

60 

O.8415 

1 . 760 

65 

O . 8508 

1 .902 

70 

O.8327 

2.687 

70 

O.8454 

2.215 

80 

O.8241 

3-770 

75 

O.84OI 

2-5T5 

Note.  —  The  Sp.  Gr.  determinations  given  in  the  above  table  and  in  the  tables 
for  anthracene,  p.737  and  anthraquinone,  p  731  are  not  included  in  the  original 
paper  of  Tyrer  (1910)  but,  in  response  to  my  request,  have  been  kindly  supplied 
for  the  present  volume.  I  am  also  indebted  to  Dr.  Tyrer  for  the  modified  form 
of  his  original  tables  showing  the  solubilities  of  anthraquinone  and  phenanthra- 
qutnone  in  mixed  solvents.  /A  c  \ 


Solubility  of  Phenanthraquinone  in  Mixtures  of  Organic  Solvents. 

(Tyrer,  1910.) 


(1)  at 

48°. 

Per  cent 

Gms.  Phenan¬ 

Per  cent 

C,H«  in 

thraquinone 

CHClj  in 

Mixed 

per  100  Gms. 

M  ixed 

Solvent 

Solvent. 

Solvent. 

O 

O.O708 

O 

10 

0.088 

IO 

20 

O.  1 18 

20 

30 

O.  l6o 

30 

40 

O.  22S 

40 

50 

O.318 

50 

60 

O.440 

60 

70 

O.588 

70 

80 

O.772 

80 

90 

I  .004 

90 

IOO 

1.288 

IOO 

(0 

Distilled  from  petroleum,  b. 

at  14.50. 

Gms.  Phenan- 
thraquinone 
per  100  Gms. 
Solvent. 

0.025 
O.O45 
080 
115 

220 


In  CH3COOC2H6  +  Hydro- 
carbons(i )  at  48°. 
cent  Gms.  Phenan- 
CHjCOOCjHj  thraquinone 
in  Mixed  per  100  Gms. 
Solvent.  Solvent. 


O 

O 

O 

O 

O 

O 


330 
525 
0.80s 

1  415 

2 .402 

~9-°-  (See  note,  abotve,.) 


O 

I4.I9 

27  -37 
39-94 
52.12 
63  ■  56 
74  19 
84.62 
90 
100 


0.073 

0.126 

0.207 

°-335 

0.494 

0.656 

0.817 

°-993 

1  °73 
1.230 


C|4H80„  736 

ALIZARIN  (1.2  Dioxyanthraquinone  )  C14H0O2  (OH  )g  . 

Solubility  in  Water  at  Varying  Temperatures. 

(Httttig,  1914;  Beilstein.) 

tc.  25“  ioo°.  250°. 

Grams  Alizarin  per  liter  0.000595  0.340  3-017 


According  to  Dehn  (1917),  100  gms.  H20  dissolve  0.04  gm.  alizarin  at  20°-25°. 
Solubility  of  Alizarin  in  Aqueous  Solutions  of: 


Ammonia  at  250. 

1 — — - * - — ' 

Gms  NHj  per  Gms.  Alizarin 
Liter.  per  Liter. 

0.160  O.I32 

4.O25  0.228 


Sodium  Hydroxide  at  250  (Httttig,  1914.) 

_ A _ 


Gms.  NaOH  Gms.  Alizarin 

per  Liter.  per  Liter. 


Solid  Phase. 


■\ 


O.427 
I  .050 


1. 1 59  ChH804 

3  .820  C14H8O4  +  CuHANa 


100  gms.  95%  formic  acid  dissolve  0.10  gm.  alizarin  at  20.8°.  (Aschan,  19x3  ) 

Alizarin  is  soluble  in  all  proportions  in  pyridine  and  in  aq.  50%  pyridine  at 
20o_25<>  (Dehn.  1917.) 


ALIZARIN  (1.2  Dioxyanthraquinone)  Cu  llG02(0Il)2. 

100  gms.  chloroform  dissolve  o.  12  gm.  alizarin  at  20"  (Pawlewski,  1914,  1926.) 

carbon  tetrachloride  »  o.oi  » 


ANTHRACENE  CUH10 

Solubility  of 

Solvent. 

Ethyl  Alcohol  (abs.) 

u  «  “ 

(«  <<  “ 

<(  «  “ 

Methyl  Alcohol  (abs.) 
Benzene 

Carbon  Disulphide 
Carbon  Tetrachloride 
Ether 
Hexane 

95%  Formic  Acid 

Toluene 

<< 

Trichlorethylene 


Anthracene  in  Several  Solvents. 


t* 

16 

19-5 

25 

3.  pt. 

19  -5 

25 

25 

25 

25 

25 

18.3 

16.5 

100 

i5 


14H10 . 
Solvent 


Gms  CiiH 
100  Gms 
O.O76 
1-9 
O.328 
O.83 
1.8 
i  .86 

2.58 
0.732 
1 .42 

0-37 
0.03 
0.92 
12.94 
1 .01 


Per  Authority, 

it. 

(v.  Becchi.) 

(de  Bruyn.  1892.) 

(Hildebrand,  Ellefson  and  Beebe,  1917-) 
(v.  Becchi ) 

(de  Bruyn  1892  ) 

(Hildebrand,  Ellefson  and  Beebe,  1917O 


(Aschan.  1913) 

(v.  .Becchi.) 

•  i 

(Wester  and  Bruins.  1914  ) 
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Solubility  of  Anthracene  in  Benzene  and  in  Mixtures  of  Benzene 
and  Pentane  and  of  Benzene  and  Heptane. 

(Tyrer,  1910,  and  private  communication.  See  Note,  p.  735.) 

.  „  In  Benzene  -f-  Pen- 

In  Benzene. 


tane  at  1 5 

A 


In  Benzene  +  Heptane 
at  14°  and  70 \ 


t*. 

d.  of  Sat.  Sol. 

Gms.  C14H10 
per  100  Gms. 

%C,H, 
in  Sol- 

Gms.  CuHjo 
per  100  Gms. 

%  C«H«  in 
Solvent. 

Gms.  QH,n 
Sol 

per  too  Gms 
vent 

Solvent. 

vent 

Solvent. 

at  14°. 

at  70  . 

0 

O.9O08 

O.605 

O 

O.184 

O 

0.210 

I.67 

IO 

O . 8909 

o-975 

IO 

0.225 

12-5 

O.284 

2  .  IO 

20 

0.8812 

i-43 

20 

O.279 

25 

O.372 

2.64 

30 

O.8717 

2.03 

30 

0-357 

37-5 

0-474 

3-23 

40 

O.8627 

2.78 

40 

0-447 

50 

O.592 

3-87 

50 

O.854I 

3-75 

50 

0-549 

62.5 

O.718 

4-59 

60 

O.8460 

5 -14 

60 

0.600 

75 

O.850 

5-37 

70 

08374 

7 

70 

0.780 

87-5 

O.976 

6.15 

75 

O.8347 

8-35 

80 

0915 

100 

.1 . l8o 

6-93 

90 

1.059 

IOO 

1.225 

Results  for  the  solubility  in 

benzene,  differing  from  the  above  in  some 

cases  by 

5Vo. 

are  given  by  Findlay  (1902). 

Solubility  of  Anthracene  in  Alcoholic  Picric  Acid  Solutions 

at  250. 

(Behrend  —  Z.  physik.  Chem.  15,  187,  ’94.) 


Grams  per  100  Grams 


s  ne 
Sol 


ilution. 


Picric 

Acid. 

O 

1  OI7 

2  .071 

2.673 

3  233 


Solid  Phase. 


Grams  per  100  Gms. 

Solution. 


Anthracene. 

0176  Anthracene 
0190  “ 

o .  206  “ 

0.215 
0228 


u 


u 


Picric 

Add. 

3  999 

5.087 

5-843 

6.727 

7 -5“ 


Anthracene. 


O 

O 

O 

O 

O 


202 
•  l8o 
162 

*5* 

I49 


7-452  o 


Solid  Phase'. 

Anthracene  Picrate 

44 

44 

H 

Anthracene  Picrate 
+  Picric  Acid 
Picric  Acid 


3  469  0.236  Anthracene  and 

Anthracene  Picrate 

Solubility  of  Anthracene  in  Various  Organic  Solvents. 

( Clark,  1919  a. ) 

The  sample  of  anthracene  was  99.8  0 fQ  pure  and  melted  at  ai2„  ? 

Gms.  Anthracene  per  100  gms.  of  solvent  at 


d  of 
solvent. 

O.880 


Solvent. 

Benzene . . 

Toluene . '  ^g™ 

Naphtha  (refined). .. .  0.865 

»  (crude  solvent).  0.89.3 
»>  (heavy) .  0.909 

Carbon  disulfide.. .  .  j 

Acetone  .  oisoo 

Pyridine  ( light)* .  o.oSj 

»  ( heavy  )*. . . 

»  (hydrated)** 

Carbon  tetrachloride. 

Oasoline . 

Ether. . . . 


1 .057 
1  ,o5o 
1 .610 

°*74* 

o .  720 


B.  pi  of 
solvent. 

80  -  8o,5 
1 10  -no. 3 
i45  -166 
1 52  -179 
i65  -i85 

60.4-  62.0 
45.7-  47.0 
56.o-  57.0 

i*5  -i5o 
202  -247 
94  -  96 

75.5-  76.5 
90  -164 
35  -  4o.2. 


15\5. 

30*. 

50*. 

80°. 

1  .o5 

2.  IO 

— 

o.53 

I.90 

3.10 

7.88 

0.46 

I  .4* 

2.90 

6.58 

o.5o 

I. 71 

3.25 

7.20 

0.32 

1.35 

3. 10 

7.65 

o.83 

1 .64 

7.10 

0.52 

1 .62 

_ 

0.55 

1 .42 

2.48 

o.85 

2.  i5 

4.10 

11.22 

o.38 

1 .40 

2.98 

7.87 

0.0 

0.0 

0.001 

1 .53 

0.67 

1 . 1 5 

1 .3o 

0.12 

0.37 

0.76 

0.70 

1  .o3 

— 

too*. 

I  2 . 20 
IO.  IO 
8.82 
ro.53 


16.72 

8.82 
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Solubility  of  Anthracene  in  Benzene  at  30°.3  as  Influenced  by  very 
Slight  Traces  of  Water  in  the  Benzene. 

(Cohen  and  Miyake,  1926.) 

Thousandths  of  a  wt  °/0  of  H2  O  in  the  Cfi  H6 .  o.o  38. 9  88.9 

Gms.  anthracene  per  100  gms.  sat.  sol .  ?,.oo  2.00  1.98-1-99 

100  gms.  carbon  tetrachloride  dissolve  0.47  gms.  Anthracene  at  20°.  i 

»  »  »>  S 


saturated 

1.98 


chloroform  »  1.74  » 

Solubility  of  Anthracene  in  Cymene. 

t” .  28*. 


(Pawlewski, 
1914,  1926. ) 


50\ 

70°. 

85”. 

100°. 

2.3 

3,7 

6.0 

IO  .0 

1.6 

3.2 

5 . 5 

8.1 

I  .  20 

2.4 

4.0 

6.2 

O  O 

1.4 

°-7 

2.4 

1.4 

4.o5 

3.45 

[Wheeler,  1920.) 

05”.  30”.  100”.  170*. 

Gms.  anthracene  per  100  gms.  cymene -  1.57  1.72  9.24  98.60 

Solubility  of  Anthracene  in  Mixtures  of  Acetone  and  Ethyl  Alcohol. 

(  Disselkamp.  1926. ) 

Gms.  Anthracene  per  }00  gms.  sat.  sol.  at 

Wt.  per  cent  acetone 
in  solvent  mixture. 

IOO . 

■~5 . 

/ . . 

5o . 

25 . 

Alcohol .  0 

Solubility  of  Anthracbne  in  Liquid  Sulfur  Dioxidb  in  the  Critical  Region. 

(Centnerswer  and  Teletow,  1903.) 

Weighed  amounts  of  anthracene  and  liquid  SO,  were  placed  in  glass  tubes 
which  were  sShsd  and  rotated  at  a  gradually  increasing  temperature,  and  the 
point  observed  at  which  the  solid  disappeared. 

Gms  C14Hw  per  r  Grns  rC'^ 

100  Gms.  SO,.  100  Gms- 5 

2. 1 1  65  4 

2.48  78-2  5 -66 

47.9  2.65  88  7-i4 

Solubility  of  Anthracene  in  Mixtures  of  Solvents. 

( Disselkamp,  1926. ) 

read  from  the  curves. 

Results  for  Mixtures  of  Ethyl  Alcohol  and  Benzene. 

ic  per  100  gms.  sat,  solution  at 


t°. 


H10  per 
s.  SO, 


40.I 

45-8 


t°. 

98 

99.1 

106.5 


Gms.  CMH|o  per 
100  Gms.  SO2. 

9-3^ 

9-95 

12.78 


Wt.  °/o  c6  II* 

In 

solvent  mixture. 

45”. 

3.1 

oo”. 

4-7 

75” 

7.6 

90”. 

12.1 

105”. 

16.0 

8-7  5  •  •  • 

.  2.4 

4.3 

6-9 

I  O  .  O 
a  1 

8 . 2 

i  .8 

2.4 

5.o 

9  • 3 

5.8 

2  >> 

8 . 2 

/  J  . 

1 . 2 

2 .  1 

3  .a 

4.3 

12.5 . 

0 . 55 
o.3 

I  .2 

0.6 

0.3  ) 

1  -9 

1-4 

1  .o5 

j./i 

2.'i 

1.68 

3 . 4 

2.5 

Results  for 


Mixtures  of  Ethyl  Alcohol  and  Carron  D.sulf.de. 

m  .do  sat.  solution  at 


Wt.  °/o 

ill 

solvent  mixture. 

bins. 

to”. 

3.3 

55*. 

; ) .  2 

70”. 

S.5 

SO”. 

12.3 

1 0  6 

00°. 

1 5 . 8 

2  .<> 

4  •  > 

7.5 
r  K 

(> .  5 

8.9 

3.0 

4 .  C 

3 . 9 

5.4 

1  .55 

•  /  * 

1  55 

2  ‘  2 

3.o 

. . 

0.55 

0.8 

n  8 

1 .2 

t.8 

0 .  >3 

0.  i  > 
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Results  for  Mixtures  of  Acetone 
Wi  »/„  Acetone  Gins.  Anthracene 

and  Chloroform. 
per  100  gms.  sat.  solution 

at 

in 

solvent  mixture. 

— 

•  r  0 

45  . 

00". 

75®. 

!t0". 

100®. 

IOO . 

1 .6 

3.o 

4.6 

7* 1 

9-7 

75 . 

1 .4 

2.6 

4.2 

6.7 

9.2 

5o . 

1 .2 

2.5 

4.1 

6.5 

9* 1 

a5 . 

1 .5 

3.9 

4.6, 

7.3 

10.2 

10 . 

i. 95 

3.6 

5.5 

8.5 

119 

CHClj . . 

2.5 

/.  A 

t|  .  f 

6. 4 

9.6 

1 3.o 

Results  for  Mixtures 

of  Acetone  and 

Carbon  Disulfide 

Wt.  ”/„  Acetone 

Gins. 

Anthracene  per  too  gms.  sat.  solution  at 

in 

solvent  mixture. 

35". 

.70®. 

05®. 

80®. 

IOO. . . 

I  .  I 

2.9 

4-2 

5.1 

80 . 

2.0 

3.3 

5.2 

8.6 

60 . 

2.7 

4.4 

7.2 

1 1  .9 

4o . 

3.5 

5.6 

8.9 

i4.5 

20 . 

4.1 

6.4 

10. 0 

i5.6 

10 . 

3.3 

5.5 

8.7 

1 3 . 7 

CS2 . 

2 ‘.7 

4.5 

7.4 

12.3 

Results  for  Mixtures  of  Carbon  Tetrachloride  and  Carbon  Disulfide. 


Wt  °/o  ecu 

Tn 

Gms. 

Anthracene 

per  100  gms. 

sal.  solution 

at 

solvent  mixture. 

35®. 

50*. 

05®. 

80®. 

90®. 

too . 

1 .0 

2.  l3 

3.4 

4-6 

80 . 

>•9 

3.2 

5.1 

7- 1 

Go . .  .  . 

2.7 

4.3 

6.7 

9.6 

4o . 

3.4 

5.4 

8.4 

12.2  * 

20 . 

3.9 

6.5 

9-9 

14.7 

CSj . . 

4.i 

7.5 

ii.5 

Results  for  Mixtures  of  Carbon  Tetrachloride  and  Toluene. 


Wt.  o/oCCl.  !□ 

solvent  mixture, 

IOO . 

80 . 

60 . . . . 

4o - 

20 . 

Toluene 


Gms. 

Anthracene  per  100  gms.  sat.  sol.  at 

*0". 

50®. 

OS*. 

80*. 

95®. 

100®. 

2.5 

3.2 

5.o 

8.0 

12.4 

l5 .0 

2.  I 

2.9 

4.65 

7-4 

I  I  .O 

1 3 . 1 

'•7 

2.5 

4.o 

6.5 

9.6 

9-7 

i.3 

2.  I 

3.4 

5.6 

8.2 

9-7 

°-9 

i  .6 

2.8 

4.5 

6.8 

7-9 

o.55 

I .  I 

2. 1 

3.4 

5.4 

6.2 

Solubility  of  Anthracene  in  Mixtures  of 


Benzene  and  Carbon  Disulfide. 

Gms.  Anthracene  per  too  gms 

Wt.  <•/„  C6lf,  In 
solvent  mixture. 


Benzene  and  Chloroform. 


IOO,.. 

66.7. 

5o.o. 

cs,... 


sat. 

sol.  at 

*0®. 

35®. 

70®. 

85®. 

W t.  /q  Cj  Hg  iu 

solvent  mixture. 

so®. 

2.5 

4-l5 

6.6 

10.4 

IOO . 

3.55 

3.o 

4.8 

8. 1 

13.4 

80 . 

3.3 

3. 1 

5.0 

8.5 

14.8 

5o . 

3 . 1 

3.2 

5.2 

8.7 

i5. 1 

CH  Cl3. . 

3.o 

Solubility  of 

Anthracene  in  Mixtures  c 

Gms.  Anthracene  per  100  gms. 
sat.  sol.  at 


70° 

6.5 
6.0 
5.8 

5.6 


85°. 

10.3 

9.0 

8.6 

8.3 


100". 

16. 1 

13. 1 
12.3 
11. 8 


Toluene  and  Carbon  Disulfide. 

Gins.  Anthracene  per  100  gms 
Wt.  «/„  C,II5CHj.  — -  8at-  soL  al 


Toluene  and  Chloroform. 

Gms.  Anthracene  per  too  gms. 


1  solvent. 

40®. 

55®. 

70". 

85®. 

IOO . 

75 . 

2.  I 

2.55 

3.8 

4.4 

6.0 

7.0 

9-4 

1 1 .6 

5o . 

2.8 

4.75 

7.6 

i3.o 

GSj .  •  • . « 

3. 1 

5.o 

8.3 

i4.5 

Wt.  °/  0  CjHjCIIj 

in  solvent. 

IOO . 

71.4... 
5o.o. . . 


sat.  sol.  at 

40". 

60®. 

83®. 

1.95 

4.5 

8.0 

2.  I 

4.1 

7-7 

2.2 

3.95 

7.6 

2.2 

4.0 

7.7 

2.  I 

4-4 

7.85 

740 


^  I  4h  I  0 


Results  for  Mixtures  of  Benzene  and  Toluene. 


Gras.  Anthracene  per  100  gras.  sat.  sol.  at 

Wt.  */o  C6  Hs  CH,  . .  . .  ~ 

in  solvent  mixture.  *0°.  60°.  75".  90  . 

loo .  2.45  4-45  6.7  10.6 

5o .  2 .  6  4-7  8 . 2  1 1 . 4 

CcH6 .  2.75  5.i  8.7  12.4 


Solubility  or  Anthracene  at  17°.9b  in  Mixtures  of  : 

(Joscht,  1914,  1926.) 


Benzene  and  Ethyl  Acetate. 


Gms.  C0Hc 

Gras.  C„H10 

Gms.  C6It6 

Gras. 

ter  100  gms. 

per  too  gras. 

per  100  gms. 

per  100  gms. 

solvent. 

solvent. 

solvent. 

solvent. 

0.0 

0.120 

5o.o 

O.180 

IO. O 

O.  1 39 

60.0 

0.199 

20.0 

O.  1 37 

70.0 

0.210 

3o.o 

0 . 1 63 

80.0 

0.204 

40.0 

0.177 

90. 0 

0.226 

49-3 

0.164 

100.0 

0.223 

Acetone  and  Carbon  Tetrachloride. 


Gms.  CC1» 

Gras.  Cj’.Hio 

Gms.  CC1, 

Gms. 

per  too  gms. 

per  100  gms. 

per  100  gms. 

per  100  gms. 

solvent. 

solvent. 

solvent. 

solvent. 

100.0 

0.470 

40.0 

O.97I 

OO 

80 

0.740 

0.873 

3o.o 

20.0 

O.967 

0.966 

70 

0.936 

IO. O 

O.962 

60 

O.962 

0.0 

o.g38 

5d 

0.985 

Solubility  of  Anthracene  at  250  in  Mixtures  of; 

(Mahleu.  1936.) 


Bromobenzene  +  Chlorobenzene  Ether  +  Benzene 


Ether  +  Chloroform 


ans.  CgHgCl 
per  100  guts. 

C6HSCl+C8H5Br 

0.0 

24 .5 

50.5 

75-5 

100 


OQ8. 

per  100  @ns. 
solvent 

1  .37 
1  .43 
1.51 
1 .5u 
1  .64 


(Jns.  c6h6 
per  100  gms. 

0.0 
29*8 
50.0 
70.6 
100 .0 


(Jus.  C14H10 
per  100  gms. 
solvent 

0 .85 
1  .0 
1  .28 
1  -45 
1  .70 


C*ns.  (CgHg)gO 
per  100  gms. 
(CgHg)  gOtCHClg 

0  .0 
26  .2 
58.6 
70 .0 
100 


Gms.  C^Hjq  - 
per  100  gms.r 
solvent 

1  .02 
0.794 
0  .610 
0 .614 
0.851 


ANTHRACENE 


Solubility 


of  Anthracene  at  25“  in  Mixtures 

(Mahleu,  1936.) 


of  Nitrobenzene  and: 


Aniline 

ans.  CgHgNHg  per  100  gms. 
C6H5NH2  ♦  CgHgNOg 


0.0 
22.2  ■ 
48  .9 
67  .2 
100  .0 


ans.  C14H10  per 
100  gms.  solvent 

i.5i 

3.64 

1 .64 
1.30 
0  .75 


Carbon  Disulfide 


ans.  CgHgNOg  per  100  gms. 

C^gNOg  *  CS2 


Oms.  C14H10  Per 
100  gjns.  solvent 


0  .0 

24  •  1 

49 .1 
72.6 
•100 


2.03 

3-36 

2.54 

1.90 

1.51 


Acetone 

ans.  C14H10  per 
100  gns.  solvent 

1.51 
1  .71 
i.55 
1.36 
1 .33 

Hexane 

ans.  C6H14  Per  100  gms. 

ceHl*  +  W°z 

9 . 8 

28.7 

45-3 
73*1 
100 .0 


ans.  C14Hl0  Per 

100  ®ns.  solvent 

1  .67 
1  .64 

1.32 
0  .75 

0 .31 


ans.(CHj)2C0  per  100  gms. 
(CHjlgCO  +  CgHgNOg 

0.0 

24.9 

47.5 

74.5 
100 


Solubility  op  Anthracene  in  Mixtures  of: 
(Mahleu,  1936.) 


Methyl  Alcohol  and  Benzene  at  250 


Methyl  Alcohol  and  CSg  at  40° 


3ns.  CgHg  per  100  gjns. 

3ns.  C14H10  per 

3ns.  CRjOH  per  100  gns. 

Ons.  C14H1q  per 

CgHg  t  CH3OH 

100  bus.  solvent 

CH3OH  ♦  cs2 

100  gns.  solvent 

0  .0 

0 .14 

0 

• 

0 

3.14 

25.6 

0-34 

25.9 

1 .51 

51.5 

0 .68 

45  .3 

0.753 

74-0 

1.25 

75*7 

0 .462 

88.0 

1  -53 

100  .0 

O.168 

Propyl  Alcohol  and 

Benzene  at  25° 

Aniline  and  Cyclohexane  at  40° 

3ns.  ceHe  per  100  gns. 

®>S.  C14H10  per 

3ns.  CgHgNHg  per  100  gns. 

ans.  C14H10  per 

CgHg  ♦  CjH^OH 

100  gns.  solvent 

c6h5nh2  ♦  c6h14 

100  gns.  solvent 

0.0 

0.11 

0.0 

O.65 

27  .9 

0.39 

20.3 

1  .0 

50.9 

0 .76 

51.7 

1  -9 

74.0 

1.13 

75.2 

1  .77 

100  .0 

1.70 

100.0 

1  .49 

Freezing-joint  data  are  given  for  mixtures  of  Anthracene  and: 


Acridine(  it> ) 

Amino  phenols! 1 ) 
Camphorls ) 

Carbazole! 17 ) 

"  +  Chrysene! 17 ) 

"  +  Phenanthrenel  3 ) 
( 15  M 16 ) 

Chrysene! 17 ) 

Dihydro  anthracene!^) 
Dinitro  benzenes! n) 
phenols! 11 ) 
to) nenes! 10 )  ( 
Diphenyl (20) 

Diphenyl  amine (20) 


Methyl  acridine! 17) 
Naphthols!  20) 
Naphthylamines! 20 ) 
Naphthalene! 21 ) 
Nitrobenzene  {-Quinone! 
( i2)Nitro  phenols! 11 ) 

1 22) Phenanthrenel 2] » 3) ( 17 ) 
+  Carbazole! 3 ) ( 12) 
(16) 

Phenylene  diamine! 1) 
Picric  acid! 9 ) ( 18 ) 

11)  Picrimide(6) 

Picryl  chloride! 6 ) 
Quinone! 13) 


Quinone  +  Nitrobenzene 

Retene! 17 ) 

Resorcinol! 20 ) 

13)  Styphnic  acid<7) 

Tetra  nitro  benzene! 19) 
( 20 (Toluidine!  20) 
(lS)Trinitro  benzene! 11) 
(22)  "  cresoll8) 

"  phenol! 14) 

toluene! 7 ) ( 11 ) 
Tri  phenyl  methane! 20) 


i927Je(9rKrim^n8;  <7’  1919*  1919a;  ( 8 >' ^Jef remo^and'lichomi  rowa 

Kreieaan  and  Duller  ““  Maueman”’  '923;  Ini' 

Sutter ,  Sitte,  SS’d^ Zl*  1917’  l*3' 

1932;  (15)  Mortimer,  1928-  (16)  Fkscal  ff ^  i°ne  ^  Rossignolli, 
boldt,  Henning  and  Kirsdieisen  ioo<  Jh-  *7-  Pasca1’  (18)  Rhein- 

1891;  (2D  Vignon  and  Miolati,’  1892;’  ,£j  ^ '' 
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PHENANTHRENE  C14H10. 

Solubility  of  Phenanthrene  in  Aqueous  Solutions  of  Alcohols  at  20° . 

(Gregg-Wllson  and  Wright,  1928.) 


Results  for  aqueous  solutions  of: 


Methyl  Alcohol 


Wt.  %  CH,OH  In 

O 

C*ns.  ^14"  10 

In  AQ.  solvent 

100  gjns.  solvent 

59.8 

0 .12 

79.0 

0.62 

88-7 

1  .27 

96 .0 

2.27 

100.0 

3.18 

Ethyl  Alcohol 


Wt.  %  CgHgOH  In 

Oms.  C14H10  per 

In  AQ.  solvent 

100  sns.  solvent 

6l  .4 

0 .28 

80.0 

1  .27 

90.4 

2.17 

95  -6 

2.91 

100.0 

4.15 

Propyl  Alcohol 


Wt.  %  CjR^OH  In 

Oms.  CuH10pe:' 

In  Aq.  solvent 

100  gms.  solve) 

69*8 

1.05 

79-0 

1 .50* 

93-5 

2.67 

95  -9 

2-93 

100 

3*51 

Behrend,  1892,  reports  2.77  gms.  phenanthrene  per  100  gms.  alcohol  at  12.3 


and  3.09  gms.  at  14.8  . 

Solubility  of  Phenanthrene 

Gms.  C14H10 

Acid.  f.  Pey-G- 

Acetic  Acid  23  8.31 

“  “  39  9-8 

“  “  ?o-5  34-6 

Butyric  Acid  23  x5  6 

<<  “  21 

100  gms.  95%  formic  acid  dissolve 


in  Organic  Acids. 

(Timofeiew,  1894.) 

Gms.  CmHio 

Acid. 

t°. 

per  100  Gms. 
Sat.  Sol. 

Propionic  Acid 

23 

17 

<<  <4 

39 

21  .4 

u  « 

62  .4 

40-3 

Isobutyric  Acid 

23 

12,3 

/  / 

Valeric  Acid 

39 

10.0 

1.46  gms.  C14H10  at  20 

.8° 

(Aschan,  i9i3- 

PHENANTHRENE  Cu Hio- 

Solubility  of  Phenanthrenf 
( Speycrs,  t'JUi.) 

In  Alcohol 

Sp.  gr.  of  Lins.  C„Hio  P'1'' 
sat.  sol.  100  gms.  Cjlf.,011. 

. .  0.81.1 

. .  O.HO;  ■? 

. .  0.801  4-0 

•25 .  0.799 

3o .  0.797 

4o .  0.79  >  l-* 

50 .  0.794  ?•; 

60 .  0.797  '4.0 

0.81 5  3o.° 

/  . . 


in  Alcohol  and  in  Toluene. 

In  Toluene. 

sp.  gr-  of  Gms.  C,»Hio  P01' 

.  sat.  sol.  100  S'»s. 

()  ..  0.925  2.6.0 

»<>*9 

. .  0.934 

■>-,  .  0.9)9  o>.o 

. .  0-943  70.0 

fu  0.955  i4°-° 

l . 0.971  i72,° 

fio!:::....  0.989 

_  ...  1.007  480.0 

1 .020  85o.o 
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Solubility  of  Piienanthrene  in  Several  Organic  Sol\enis.  ( Henstoek.  1922.) 

The  solutions  were  saturated  by  constant  agitation  and  analyzed  by  evaporating 
and  weighing  the  dried  residue. 

Gms.  C„  Hl0  per  100  gins.  solvenl  nt  _ 


Solvent. 

—  10° 

-  0 
— O  . 

0”. 

+5°. 

10*. 

ii°. 

20". 

2r>". 

no*. 

G)  . 

0.0 

0.60 

1 . 20 

1.80 

2 . 4o 

3.oo 

3.60 

4.20 

4.80 

r-) . 

0.8 

1 .60 

2.40 

3 . 20 

4.00 

5.00 

6.60 

8.40 

10.60 

(») . 

1  .7! 

2 . 2.5 

2 . 75 

3 . 26 

3.77 

4 . 28 

4.80 

5 . 5o 

5.8i 

M . 

_ 

— 

5.00 

5 . 80 

6.60 

7.80 

(5) . 

5.5o 

6.10 

7.60 

9.80 

1 2 . 66 

1 5 . 80 

19.00 

22 . 5o 

26 . 20 

(«; . 

1 2 . 20 

14.80 

17-44 

20 . 64 

23.84 

3o  64 

36 . 78 

43.22 

50.42 

(7) . 

1 5 . 70 

20 . 00 

‘>.5 . 5o 

3 1 .02 

36.54 

42.5o 

51.94 

63. 5o 

77.46 

(8) . 

2 1 . 20 

22 . 70 

25 . 5o 

29 . 60 

34.3o 

39  •  90 

46.6o 

54.6o 

64.20 

(9) . 

_ 

— 

— 

29. 86 

36.66 

44 .06 

51.70 

6o.3z 

69 . 68 

(10) . 

21.60 

28.84 

37 . 32 

45.88 

54.48 

63.28 

72.08 

80 . 92 

89.82 

(')  Methyl 

alcohol 

;  (2)  Light  petroleum 

(b.  pt. 

6o°-85°);  (3) 

Ethyl 

alcohol 

(4)  Glacial  acetic  acid;  (5)  Carbon  tetrachloride;  (6)  Ethyl  ether;  (7)  Acetone; 
(*)  Chloroform;  (9)  Benzene;  (l0)  Carbon  disulfide. 

Additional  determinations  in  solvent'  (5)  carbon  tetrachloride,  gave  results 
higher  than  the  above,  but  it  is  probable  that  equilibrium  had  not  been  reached. 
*  9.20  gms.  at  35«  and  11.20  gms.  at  40». 


Solubility  of  Phenanthrene  in  Several  Organic  Solvents. 

(  Clark,  1919  a.) 


Gms.  C,,HI0  per  100  gms.  solvent  at 


Solvent. 

Benzene . o.88o 

Toluene .  o.8 

Refined  solvent.  Naphtha.. 

Crude  »  » 

Heavy  Naphtha .  o 

Chloroform  . 

Carbon  disulfide . 

Acetone . 

Light  Pyridine  ( 1 ) .  o.q5» 

Heavy  *.  »  (') .  , ’ o5G 

Hydrated  Pyridine . .  i  .o5o 

Carbon  Tetrachloride .  i.bio 

Gasol  ine . 

Ethyl  Ether . 


ll  of 

solvenl. 

B.  pt 

.  of  solvent. 

15' 

*.5. 

no 

1*. 

50* 

80* 

0 

.880 

8ol 

’  -  8o' 

?5 

16 

.72 

4o. 

10 

— 

_ 

0 

.  870 

1 10 

-1 10 

.  3 

i3 

.80 

29. 

10 

— 

— 

0 

.  865 

145 

-166 

1 2 . 

.  52 

22  . 

.42 

3o.8 

84. 

.8 

0 

.893 

152 

-'79 

1 5 

.  3o 

3 1 . 

80 

74-2 

243. 

,0 

0 

•  9°9 

1 65 

—  1 85 

1  1 

•94 

21 . 

3o 

6o.3 

1  y3 

.  0 

1 

•  495 

60 

. 4-  62 , 

.0 

18. 

,70 

29. 

20 

1 

.270 

45. 

•7-  4  7 

.0 

26 

.42 

_ 

0 

.  8oo 

56. 

0-  57. 

,0 

i5 , 

.08 

22. 

4o 

— 

0 

■  95>. 

i>5 

-  i5o 

25  . 

.54 

38. 

0 

76.9 

24 1 . 

.0 

I 

,o56 

202 

-247 

20. 

.00 

24. 

5 

64.7 

182. 

0 

I 

.o5o 

9  4 

96 

0, 

,43 

1 . 

32 

7-4 

1 1 . 

i 

I 

.610 

75. 

5-  76 

,  5 

7- 

•  4o 

1 1 . 

24- 

_ 

0 

.742 

9° 

-'6  i 

4. 

.53 

6. 

3o 

0, 

.  720 

35 

-4o. •, 

» 

8. 

93 

15. 

24 

— 

ation 


loo  gms.  methyl  formate  dissolve  26.1  gms.  C14  H10  at  25«.  (Rrober,  1919.) 

l0oLgmr'  Hat',t°iU!o0n  ?n  Phe"anthre"e  in  liquid  Sulfur  Dioxide  contain 


23  gms 


C14H10 


at  ?  t°.  (DeCarli,  1927.) 


Solubility  of  Phenanthrene  in  Several  Solvents 

(Hildebrand,  Ellefson  and  Beebe,  1917.) 


Solvent. 

Alcohol 

Benzene 

Carbon  Disulfide 


Gms.  Ci,H10  per  100 
Gms.  Solvent. 

4.91 

59-5 

80.3 


Solvent. 

Carbon  Tetrachloride 

Ether 

Hexane 


at  250. 

Gms.  Ci4H10  per  100 
Gms.  Solvent. 

26  .  T 

42.9 

9-15 


744 


C  I  I  0 


Solubility  of  Phenanthrene  Picrate  in  Absolute  Alcohol. 


(Behrend,  1892.) 

Grams  per  100  Grams  Saturated  Solution, 

- 

Picric  Acid  + 

Phenanthrene  “ 

Phenanthrene 

12.3 

O.9I 

O.7I 

I  .62 

14-3 

I  OO 

078 

I.78 

17-5 

1.05 

O  82 

►H 

OO 

Solubility  of  Phenanthrene  Picrate  in  Alcoholic  Solutions 
Containing  Picric  Acid  and  also  Phenanthrene. 

(Behrend.) 

Grams  Added  to  62  cc.  Abs.  Alcohol.  Gms.  per  100  Gms.  Sat.  Solution. 


t°.  /- - * - - - 0 

P.  Picrate  +  Picric  Ac.  +  Phenanthrene. 

/—  ~  ' 

Picric  Ac.  +  Phenanthrene 

“  P.  Picrate. 

12-3  14 

0 

o-5 

o-534 

1  413 

I  -947 

12-3  14 

0 

09 

0.409 

2 .141 

2-550 

12  -  V  0.8 

0 

2 . 1 

o-354 

2.77 

3  •  I24 

12.3  08 

0 

40 

0.139 

5.626 

5-765 

17.5  i-4 

0.1 

0 

1  159 

o-75 

1. 91 

17.5  14 

02 

0 

1.285 

0  68 

1.97 

17.5  i-4 

1  0 

0 

2-45 

o-37 

2  .82 

17.5  1.4 

4.0 

0 

6.15 

0195 

6-345 

17.5  14 

0  0 

2.2 

0.423 

3.276 

3-699 

Freezing-point 

data  are 

given  for 

mixtures  of 

Phenanthrene  and: 

Acridine! 15 ) 
amino  phenols(2) 
Anthracene<3) 1 15 ) 
"  +  Carbazolels ) 16) 


Benzenelti) 

"  +  Carbazole<4) 
Carbazole ( 5 ) 

"  +  benzene^) 

"  +  anthracene(5  > (6) 


Chrysen ( 15 )  Picryl  chloride^) 

Dinitro  benzene(9)  Pyrocatechol ( 1 ) 

17)  »  toluenes!  9)  ( io)(Juinone!  11 ) 

15)  Diphenyl(i7>  Resorcinol ( 1' 

(lb)  "  ajnine(i4)  Retene(xs) 

Hydroqu inone ( 1 1  Styphnic  acid! 7) 

Naphthalene! 12) (13) ( 17 Hetranitro  benzene(i6i 
Phenanthrene! 19)  Tetryl(8) 

Phenylene  diamines(2)  Trinitro  benzene(9> 

l 15) Picramide(7 )  "  cresol(b)- 

USlPicric  acidWI  "  toluenes!,! 

Ill  Bernoulli  and  Sarasin,  1030;  l2>  Bernoulli  and  totter,  19331  1 3 ' 
Bradlej^and  Marsh,  1,331  U»  Bruni , 

Hrynakowski  and  Kapuscinski,  1934,  7  Kremann  et  al,  1908;  (10) 

Jefremow  and  Tichomirowa,  1927  >  i92  >  gutter  Sitte  Strzelba  and 

Kremann  and  Hofmeier  1910;  (  ^ p  "ili  9^‘  '  Miolati,  1897; 

Doootzky,  1922;  Sh&.3»«o:  <*  ' 

^bgilTiS^Ward!  1926;  (19*  ^rnakov  and  Jefremow,  1912. 

TOLAN  (Acetylene  diphenyl)  CeH5CC:C6H5. 

Freezing-point  data  for  fixtures  of  ^^^Normand,  1913. 

aniline  and  with  azobenzene  are  given  Dy  ra 

azoxy  benzene  c6h5(N0N)C6h5. 

Freezing-point  data  for  mixtures  of  azoxy  benzene  and  azobenzene  are 
given  by  Hartley  and  Stewart,  1914. 
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BENZIL  C»H6CO.COC«Ho. 

Data  for  the  solubility  of  benzil  in  aqueous  ethyl  alcohol  are  given  by  1  im- 
mermans  (1907)  and  by  Kendall  and  Gibbons  (1915)-  Data  for  aqueous  solu¬ 
tions  of  benzil  and  phenol,  for  benzil  and  succinic  acid  nitrile  and  for  benzil  and 
triethyl  amine  are  given  by  Timmermans  (1907)- 


Freezing-points  are  given  for  mixtures  of  Benzil  and: 


Acenaphthene(6) 
Azobenzene! 7) 1 9  > 
Benzanilide(9 ) 
Benzoic  acidly) ( 5 ) 


Benzoin! 2) (8 ) 

Chlor  acetic  acidli+l 
Dibenzyl! 9 ) 

Dibenzoyl  ethylene! 3) 


Hydrobenzoin ( 9 ) 
Naphthalene! 1 ) 
Stilbene(9 ) 

Trichlor  acetic  acidly.) 


(1)  Bernoulli  and  Sarasin,  1913;  (2)  Beurath,  1912-13;  (3)  Grimm, 
Gunther  and  Titus,  1931;  (4)  Kendall  and  Gibbons,  1915;  (5)  Passerini, 
1924;  (6)  Pawlewski,  1893;  (7)  Tammann  and  Botschwar,  1926;  (8)  Vanstone, 
1909;  (9)  Vanstone,  1913. 

SC0K  /H 

Phthalyl  PHENYL  HYDRAZIDE  CcH«  (  )  N.N  ( 

CO  CeHfi. 

CO  CH 

Phthalyl  PHENYL  Methyl  HYDRAZIDE  C„H«  S  >  N.N  ( 

N  CO  X  X  C8H6. 

Very  careful  determinations  of  the  solubilities  of  the  enantrotropic  forms  of 
these  two  compounds  in  alcohol,  chloroform,  ethyl  acetate,  acetone,  benzene  and 
in-methyl  alcohol  are  given  by  Chattaway  and  Lambert  (1915). 


Solubility  of  the  Tautomeric  Forms  of  Hydrazides  in  Benzene  at  50 
Determined  by  the  freezing-point  method.  (Sidgwick,  1915.) 


Compound. 


Phthalylphenylhydrazide 


Formula. 


C*H< 


/C°\ 

xCO/ 


N.NH.CeH* 


Gms.  Compound 
Dissolved  per 
Liter  Benzene. 
A  form  5.5 

C  form  1 . 1 


CO 

Phthalylphenylmethylhydrazide  CeH*  ^  >  N.N(CH3)C6H6,  A  form  124 


Diphenylene  GLYCOLIC  ACID  ( ms-Oxyfluorene  carbonic  acid)  .c.Hp.COmcoo.i. 
Solubility  in  Aqueous  Solutions  of  Hydrochloric  Acid  at  *25° 

(Knox  and  llicliards,  1919.) 

Equlvaleni  Normally.  _  Ea«lv„|,.,„  Xorm.lU, . 

"Cl.  c„ii1uo..' 

5.84:i  o.oo34  H 

&  7.745  U..10S5, 

>-9°7  o.oo355 

DIPHENIC  ACID  (o,  o'  bi  1).,i zoic  acid)  HOOC(o)CtH,.C,H,(o)COOH 
Solubility  or  D„.hen,c  A™  m  Aqueous  Solut.ons  op  Hydbochloiuc  Acre 

Knox  and  Itiehurds,  1919.) 


Hquiv.  Normality  of  II  Cl .  O.oo 

v  jr.  H  i«0  o.oooz.o 


z.  io3 
0.00 1 8z. 


i.<>8  5 

0.00144 


5.928 

0.001 12 


o . 00 1 1 X 


BENZOYL  PEROXIDE  (CeH6C0J20e. 


freezing  point  data  for  mixtures  of 
ethane  are  given  by  Grimm,  Gunther  and 


benzoyl  peroxide  and  di  benzoyl 
Titus,  1931. 


C I I 0°5 
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BENZOIC  ANHYDRIDE  (C0H5COO)2O 

Freezing-point  data  for  mixtures  of  benzoic  anhydride  with  acetamide  and 
with  benzamide  are  given  by  Kremann,  Mauermann  and  Oswald,  1922. 

r-2:4-DINITR0-2' -METHYL  DIPHENYL- 6 -CARBOXYLIC  ACID  (NO.  )  9000HC„Ho . 

Solubility  of  the  t-Acid  in  Benzene. 

(Hairmlclt  and  Williams,  1936.) 


Weighed  quantities  of  the  r-Acid  and  benzene  were  sealed  in  tubes  and  the 
temperatures  determined  at  which  the  last  trace  of  solid  remained  in  equi¬ 
librium  with  the  liquid. 


_  Mol.  *  Of 

Solid 

*.0 

Mol.  %  of 

Solid 

1 

-AC  Id 

Phase 

t 

r-Acld 

Phase 

5-5 

0  ;0 

C6H6 

134.6 

59-9 

2C14H 

1O®6^2'^0^ 

115.3 

22.9 

c14h 

10^6^2 

136 .2 

63.2 

II 

|| 

128  .5 

41 .0 

II 

137.1 

64.3 

c14h 

It 

10^6^2 

129  .6 

51.0 

fl 

138.3 

67.9 

128! 1 ) 

55-0 

II 

+2C  H  0ft.Ng 

.C-H.140  .6 

72.0 

132.6(1) 

58.2 

2C14 

147.8 

83.7 

11 

II 

155-5 

100  .0 

(1)  Estimated  from  author's  diagram. 


TANNIC  ACID 

When  a  sample  of  tannic  acid  of  apparently  very  good  quality  was  added  to 
water  at  room  temperature,  the  solution  increased  so  greatly  in  viscosity,  that 
even  before  the  saturation  point  was  reached  it  became .evident  hat  a  satisfac¬ 
tory  separation  of  liquid  and  solid  could  not  be  made.  The  solubility  in  water  is 
variously  given  in  the  pharmaceutical  literature  from  about  20  to  300  gms.  tannic 
acid°per  ioo^ms.  of  water.  Similarly,  the  quoted  results  for  the  solubihty  m 

alcohol  vary  from  f  ““X^sT^Ttanl'lt  ‘“-.T  (ol«: 

loo  gms.  trichforethylene  dissolve  0.012  gm.  tannin  at  15”.  <West«r»nd  Brums,  ran  ) 


3- METHYL  ACRIDINE  C13HgN.CH3. 


Freezing-point  data  are  giveD  for. 

3-Methyl  acridine  +  Acridine 
n  "  +  Anthracene 


(Pascal,  1914.) 
(Pascal,  1921.) 


DESYL  CHLORIDE  C6H6CHC1COC0H6. 


Freezing-point  data  for  mixtures  of  desyl  chloride  and  methyl  desoxy- 
benzoin  are  given  by  Preiswerk  and  Erlenmeyer.  1934. 

BENZIL  a  and  (3  MONO-OXIME  C,H6C0C(  :hOH)-CaHs. 

Resuits  for  equilibrium  in  the  systems  Benzil  a  and  (.  mono-oximes  and 
benzene  are  gtv^n  bv  Tavlor  and  Marks,  .930. 
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STILBENE  C6H6CH:CH.C«H6. 

Freezing-point  data  for  mixtures  of  stilbene  and  p  dimethoxystilbene  are  given 
by  Pascal  and  Normand  (1913)- 

Freezing-point  data  are  given  for  mixtures  of: 

Stilbene  +  Azobenzene  (Pascal  and  Normand,  1913:  Beck.  1904- 1 
"  +  Benzil  (Vanstone,  1913- > 

"  +  Benzal  aniline  (Pascal  and  Normand,  1913.) 

"  +  Bibenzyl  "  "  "  Brum,  189b;  Garelli, 

+  Picric  acid  (Jefremow,  1918. i  and  Colzolari ,  1899.) 

"  +  Styphnic  acid  (Jefremow,  1918,  1919a.) 

+  Azo  toluene  (Pascal  and  Normand,  1913.) 


DIHYDRO  ANTHRACENE  9 , 1 o-C fiH 4  :  ( CH g) g : C eH 4 . 

Freezing-point  data  for  mixtures  of  dihvdro  anthracene  and  anthracene 
are  given  by  Grimm,  Gunther  and  Titus,  1931. 

BENZALAZINE  (Benzaldehvde  azine)  CftH,CH :NN:CHC«Hc . 

DO  DO 

Freezing-point  data  are  given  by  Pascal,  1914,  1921,  for  mixtures  of 
benzalazine  and  each  of  the  following  compounds:  Cinnamylidene  aniline, 
dibenzyl  hydrazine,  dimethyl  hydrazine,  diphenyl  butadien,  diphenyl 
diacetylene,  diphenyl  hydrazine,  f urf uralizine ,  naphthalene  and  a  naphthol- 
azine.  Results  are  also  given  for  mixtures  of  Ihio  Phenyl  alazine  and 
cinnamylidene. 


ACETYL  BIPHENYL  (Biphenyl  methyl  ketone)  C  HcC  H  COCH  . 

Freezing-point  data  are  given  for  mixtures  of  acetyl  biphenyl  with 
P  naphthylamine  and  with  p  toluylic  acid  by  Pfeiffer,  Angern,  Wang 
Seydel  and  Quehl,  1930.  e 


P h InYi  r  <j'^oxalPHENYL  hydrazone,  a  and  P  forms,  C6H5.CO.CH:N 

Solubility  of  Phenyl  Glyoxal  Hydrazone  in  Several  Solvents. 

(  Sidgwick  and  Ewbank,  1921  .) 

as  the  ,01^  thli0nf  by  th<?  Synthotic  method.  In  the  case  of  alcohol 

he  solvent,  the  a  form  of  the  compound  is  transformed  into  the  3  form  before 

alcoho10,MS „T^  i  l0'1Ce  7sul,s  co,ul,i  bo  obtained  only  for  the  p  form  in 
alcohol.  M.  pt.  of  a  form  =  114-117°:  0f  3  form  =  about 


Results  of  the 


Fthyl  Alcohol. 

Gms.  p  form  of  iho 
cmpd.  per  100  gm? 
t**  sat.  sol. 


• 

83.4 

93.5 
98.0 
1  oi .  4 
11 3 . 9 
128.3 


8.8 

19G 

39.5 

55.2 

74-9 
90  •  2 
100.0 


Solubility  Determinations  in  : 

Benzene. 


Gins,  p  form  of  iho 
cmpd.  per  loo  gms. 


t°. 

sat.  sol. 

3 .0 ... . 

0.322 

2(3 . 

4-8 

44.2.... 

10.4 

>9-  l - 

•9-9 

<17.2 - 

3o.  2 

74-3.... 

38.6 

79  -5 - 

45.0 

9^.o - 

70.8 

1 5 . 1 _ 

89.8 

Gms.  a  form  of  the 
cmpd.  per  100  gms. 


t". 

sat.  sol. 

3.0.... 

5.84 

8.0. . . . 

10.4 

29.0.... 

>9-9 

I0.8. .  . . 

3o .  2 

5o.o. . . . 

38.6 

56.0. . . . 

45 . 0 

75.3.... 

89.8 

C  |  4  H  |  2  0 1 
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In  Normal  Heptane  : 


t“. 

Gms.  compd. 
per  ioo  gms. 
sat.  sol. 

Solid  • 
Phase. 

t’- 

Gms.  cmptl. 
per  100  gms. 
sal.  sol. 

Solid 

Phase. 

71.72. . . 

[3  form 

58.2. . . 

4. 63 

a  form 

80.81 .. . 

4-63 

» 

73.8 ...  . 

» 

93.5.... 

» 

84.7.... 

17.0 

» 

I o3 . 2 . . .  . 

17-0 

)> 

94.0. . . 

3a.  4 

1 1 1 .0. . . . 

..  33.4 

» 

96.0... 

5  >.9 

)) 

i i3 .0. . . . 

» 

)> 

Solubility  of  the  two  Iorms,  Each  Determined  Separately 
in  Several  Solvents  at  32°. 


Gms.  per  1 00  gms.  sat.  sol. 


Solvent. 

a  form. 

[3  form. 

Ratio. 

Benzene . 

25  .  I 

8.0 

3.1  to  I . 0 

Heptane . 

I  .7 

0.55 

3.1.  to  i  .0 

Carbon  tetrachloride.  . .  . 

8.8 

2.27 

3.9  to  1 .0 

Cyclo  Hexane . 

2 . 56 

1 .56 

1.7  to  1.0 

BENZOIN  (Benzoyl  phenyl  carbinol)  CsHsCHfOHJCOCsHs. 

Solubility  of  Benzoin  in  Water,  Pyridine  and  Aqueous  50%  Pyridine 

at  20-25°. 

(Dehn,  1917) 

Gms.  Benzoin  per  ioo 


Solvent.  gms.  Solvent. 

Water  °  °3 

Aq.  50  %  Pyridine  6.63 

Pyridine  20  20 


IOO  gms.  95%  formic  acid  dissolve  3.06  gms.  benzoin  at  18.5°.  <Aschan.  1913  ) 
BENZOIN,  Hydro  BENZOIN  and  Desoxy  BENZOIN. 

Solubility  of  Each  in  Chloroform  apto  in  Carbon  TETR^nc“^“IDdf5Solved 


(Pawlewski,  1914,  1926 
„  „  ,  .  Formula. 

Benzoin  .  C.H.CIUOH)  CO.C.H, 

Benzoin  .  •  •  •  . .  f  C,  H,.CHOH ), 

De,orx, benzoin'.:::: ::::::  <£h*.ch,coc.h. 

Freezing-point  data  are  given  for  mixtures  of  Benzoin  and: 


Gms.  empd.  dissolved 
Por  100  gms. 

CH  Cl,.  CC1„ 

4.01  0.20 

i .60  o. io5 

28.96  12. id 


Azobenzenel  7 ) 
Benzanilide! 7 ) 
Benzill 2)16) 

Benzylani line! 7 ) 


Beozylidene  aniline!,!  Methyl  desoxy  beuzoinlsl 
Bibenzyll,!  Naphthalene! , I 

Hydrazo  benzene! 7)  Resorcino  4 

Hydro  benzoin! 3) 


Results  for  mixtures  of  Hydrobenzoin  and  benzill,! 

1,1  Bernoulli  and  Sara=in-  ‘«o;  .^"t'preisierk^nd^rlemeyer. 
Mauclere,  i  ' ■* »  Dischendorfer  1,3: J.  '5>  r 

1934;  16)  Vanstone,  1909 5  <7)  Vanstone,  19  3 

phenyl  anisyl  ketone  c6h5coch3oc6h4. 
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BENZILIC  ACID  (C«H6)2.C(OH).COOH. 

Solubility  of  Benzilic  Acid  in  Aqueous  Solutions  of  Hydrochloric  Acid 

AT  25°.  (Knox  and  Richards,  1919.) 


Gin.  equivalents  per  liter 

Gin.  equivalents  per  liter 

Gm.  equivalents  per  liter 

H  Cl.  - 

<  1,‘UiJO, 

H  Cl. 

C„  H,,  0,. 

H  Cl. 

Cti  Of 

0.00 

0 . 00769 

4.440 

0.00182 

8.8o3 

0.00167 

1 .537 

o.ood3a 

5.Q34 

0.00172 

10.25 

0.0019a 

3  •  977 

0.00233 

7.356 

0 . ooj  5o 

11.69 

0.00217 

Solubility  of  Benzilic  Acid  in  Aqueous  Solutions  of  Sodium  Formate  at  25°. 

(Larsson,  1927.) 


Normality  of 


liter  sat.  sol. 


aq.  HOOONa  solution 

V  U.  - 

On.  Mols. 

Qns.' 

0.0  (=  H  O) 

0 .00619 

1  .412 

0 .05 

0.0258 

5.885 

0.10 

0.0378 

8.662 

Distribution  of  Benzilic 

Acid 

at  25°  Between  : 

(Smith,  1921-1922.) 

Water  and  Chloroform. 

Water 

and  Ether. 

Water  and  Xylene. 

MllUmols. 

per 

C,i  HiJO, 

liter 

MllUmols. 

per 

c„  H„  0, 

liter 

H,0~ 

CH  Cl, 

c. 

H,0 

Ether 

c, 

layer  (C,). 

layer  (C,). 

layer  (C,). 

layer  (C,). 

c/ 

o.a3o5 

0 . 2885 

1  .25 

o.o5o 

o.83 

16.60 

0.460 

0.96 

2.08 

r> 

O 

0 

1 . 55 

20.00 

o.6o4 

i.75 

2.74 

0.1200 
0. 1600 
o.3oo 

2.72 

4-44 

9.22 

22.65 

27.7 

30.7 

MllUmols.  C„  H„0, 
per  liter 


11,0 

layer  (C,). 

0.448 

0.757 

I  .020 

1.252 


Xylene 
layer  |C,). 

o.  1 33 
o.363 
o.643 
0.975 


C, 

c,‘ 

o.3o 

0.479 

0.625 

0.788 


Freczmg-poin1  data  for  mixtures  of  benzimidazol  +  Pyramidon  are  given  by 
Pfeiffer  and  Angern,  1926.  J 


Distribution  of  Bbnzilic  Acid  at  250  Betwebn: 

(3nlth  and  White,  1929.) 


Water  and  Chloroform 


Water  and  Toluene 


On.  Mols. 

C14H12°3  per  llter 

Hg0  layer 

CHC1,  layer 

0  .00238 

0 .00290 

0 .00284 

0.  00363 

0 .00323 

0  .00436 

0 .00340 

0  .00462 

O.OO363 

0.00500 

0.00374 

0 .0052b 

O.OO385 

0 .00550 

Freezing-point  data  for  mixtures  of 
given  by  Bernoulli  and  Sarasin,  i930. 


Gm.  Mols.  C14h^?o?  per  liter 
/  H„0  layer  CaHcCH,  layer' 


0.00112 
0  . 0  01 25 
o  .00139 
0.00178 
O.OOI98 
0.00224 
0 .00251 

benzilic  acid  and 


0.00528 
0  .00607 
0  .00674 
0.00950 
0 .01 14 
0.0128 
0.0145 

naphthalene  are 


N-ANISAL  ANILINE  (Anisylidene  aniline)  CH3OCaH4CH :NCaH5 . 

anm:r^p°;::„d^aPLocrai!x:;r::.of  N-Aaisai  anm-  ** 
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NITRO  DIMETHYL  SULPHONIUM  land  Selonium)  PICRATE  N0oCeH4S<CH3)  . 

CeH2 (NOg) 30H. 


Solubility  op  the  Isomeric  Sulfonium  and  Selonium 
Salts  in  Water  at  13°- 

(Baker  and  Moffltt,  19?0.) 


(Jns.  per  100  cc 
_ ,  ,  _  — A 

sat.  solution 

—  — s 

Isomerlde 

' Sulfonium  Salt 

Selonium  Salt 

p 

0.06l 

0.076 

m 

0 .050 

0.050 

m  +  p 

O.165 

0.105 

ACRIFLAVINE  (10-chloro  methyl,  3,6-diamino  acridine  hydrochloride) 
C13H11N.CH3C1.HC1. 

Solubility  op  Mixtures  op  Acriplavine  and  the  Neutral 
Hydrochloride  of  Diamino  Acridine  in  Watbr  at  20  . 


Ons.  per  100  gps. 

of  dry  mixture 

Ons.  of  mixture  dissolved 
per  100  cc 
saturated  solution 

xChloro  methylate 

Neutral  hydrochloride'’ 

of  dl'amlno  acridine 

of  dlamlno  acridine 

o 

0  .4 

100 

•1  .2 

80 

20 

2.1 

60 

40 

2  .3 

50 

50 

60 

2.1 

40 

80 

1  .6 

20 

0 

100 

0 .8 

The  above  experiments  and  similar h°  solubility  and  other  properties 
that  acrif  lavine  Analyses  of  samples  purchased 

mentioned  by  the  British  P^rmac°poe  ^  percent  of  this  product, 

as  the  chlor  methylate  contained  on  y  55  f?ac;.if  lavine  and  diamino 
The  experiments  made  with  various  mixture; 5  percent  of  the  hydro- 

Tacritoe  show  that  those  con  aining  correspond  in  sol»- 

chloride  of  the  chloro  methy  »  British  Pharmacopoeia  The  pure 

considerable1  less1  soluble  than  commercial  sables. 
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BIBENZYL  C6H5CH2CHgCaH5  • 

100  gins.  sat.  solution  of  Bibenzyl  in  liquid  sulfur  dioxide  contain 
28  gins.  C14H14  at  ?  t°.  (DeCarli,  1927.  > 

Freezing-point  data  are  given  for  mixtures  of  Bibenzyl  and: 


Azobenzene ( 7 ) (2 )  ( 9 ) ( 10 )  Biphenyl (5 ) 

Benzal  aniline(7)  Diphenyl  disulfide(3> 

Benzoin(8)  Hydrazo  benzene! 7 ) 

Benzo  phenone(6)  Nitro  toluene(6) 

Benzyl  phenol(7> 


Phenyl  benzyl  ether! 7) 
Picric  acidly) 
Stilbene!  1 )  (2  M7  ) 
Styphnic  acid<4) 

Tolan (7  I 


Results  for  mixtures  of  Bibenzyl  P  Naphthylamine  and  Sarcosine  anhydride 
are  given  by  (4) 


(1)  Bruni,  1898;  (2)  Garelli  and  Calzolari,  1899;  (3)  Grimm,  Gunther  and 
Titus,  1931;  (4 )  Jefremow,  1918,  1919,  1919a;  (5)  Lee  and  Warner,  1935; 

(6)  Malotaux  and  Straub,  1937;  (7)  Pascal  and  Normand,  1913;  (8>  Vanstone, 
1913;  (9)  Bruni  and  Gorni,  1899:  (10)  Hasselblatt ,  1913. 

BENZYL  SULFIDE  (C0H5CHg)gS. 

100  gms.  CHCl,  dissolve  133.91  gins.  (CaH5CHgL  S  at  20°  . 

CC14  "  73* 16  "  "  "  "  "  (Pawlewski,  1914.) 


BI  TOLYL  CH3CaH4CaH4CH3. 


Freezing-point  data  are.  given  by  Grimm,  Gunther  and  Titus,  1931 
tures  of  Bitolyl  with  benzidine,  with  dichloro  biphenyl  and  with 


,  for  mix- 
biphenol  . 


AZOTOLUENE  CH3CflH4N:NCaH4CH3. 

Freezing-point  data  are  given  by  Pascal  and  Normand,  1913,  for  mixtures  of 
azotoluene  with  azobenzene  and  with  stilbene.  mixtures  of 


CYSTINE  /CuHlvN,0. 

ioo cc.  sat. sol.of  c\  stine  in  water  contain  0.0168  gm.  ClV  HuN*0  at  210 
»  in  0.02  mol.iisn,),so,  »  o.oo54  >>  „ 

**<■  *»  *■»  above  deter- 


CYSTINE 


Solubility  of  Cystine  in  Various  Aqueous  Solutions  of  Different 
Hydrogen  Ion  Concentration  at  25°.  (Sano,  1926.) 


The  desired  pu  value  of  the  solution  was  always  secured  with  only  such  acids 
and  bases  as  form  easily  soluble  salts  with  the  amino  acid.  In  all  cases  the  solid 
phase  was  the  amino  acid.  A  large  excess  of  cystine  was  shaken  at  25°  with 
the  solvent  and  the  sat.  solution,  after  filtration,  was  used  for  the  determination 
of  pu  by  means  of  the  hydrogen  electrode  and  of  the  dissolved  amino  acid  by  a 
nitrogen  determination. 


Solvent. 

/'.1  of 
sat.  sol. 

Gms.  >  per 
liter  sat.  sol. 

Aq. 

» 

0.333  n 

H  Cl . 

o.83 

1 . 565 

0. 100  » 

»  . 

1 . 1 5 

o.386i 

» 

0.020  » 

»  . 

1.70. 

0.05275 

» 

0.010  » 

»  . 

2 . 1 0 

0 . 02770 

»  5.o  n  C  H  j  C  O  O  H 

+o.ion  CHsCOONa..  2.  ()9  o.oi3io 

Aq.  i.o  n  CH3COOH 

+o.2onCH3COONa..  3. 76  0.01278 

Aq.  0.1  n  CH3COOH 

+0.1  n  CHjCOONa...  4-^9  o.oi3io 

The  solubility  minimum  is  at  pu  3.76  a 
corresponding  to  0.1097  Sm-  cystine. 


Solvent. 

sat.  sol. 

Ulll»<  ll  |H  1 

litcrsat.  sol. 

Aq.  0. 1  n  CH3COOH 

+2.onCH3C00Na... 

5.88 

0.01 35 

Aq.  0»333mol.scc.  phosphate 

+0.333  »  pe im.  » 

7.02 

O.OH)  > 

Aq.  0.33  mol. sec.  phosphate. 

7-98 

0.0276 

»  o.oo5 nNaOH  . . . 

8.55 

O.0623 

»  0 . 0 1  »  »  •  •  • 

8.78 

O. 1017 

C 

C 

9.05 

O.  192.4 

>1  0 . 1 0  »  »  ... 

9. 85 

I . 4590 

the  sat.  solution  contains  0.01278  gm.  N, 


HYDROBENZOIN  CeH5CH0H .CH0HC6H6 . 

Freezing-point  data  for  mixtures 
by  Bbseken  and  Elsen,  1928,  and  by 


of  the  isomeric  hydrobenzoins  are  given 
Read  and  Steele,  1927* 


AZOANISOLE  CflH40CH3N .NCeH40CH3 • 
given  by  Bogojawlausky  and  Winogrodow,  1907. 


p  AZOXYANISOLE  (C6H30H0CH?  >  2N2 

Freezing-point  data  are  given  for  fixtures  of  P  azoxyanisole  and: 

.  * _ 1  Nitro  benzene(2) 

p  Azoanisolelll  EthvleniTbroniidelz  I  P  oxybenzal  p  anisidme 

p  Azoanisole  phenol-l  1)  btnyien  acetate(6> 

p  Azoxy  phenetol*4  p^^y  cinnamic  acid(3> 

Benzene*. 2 )  v 

.  w  1Qn7.  i2)  Bogojawlawski,  Winogrodow 

(1)  Bogojawlawski  a"d  (\>  Prins,  1909;  <5>  Ratinjanz 

and  Bogolubow,  1906;  <3>  dewKocK/t  19^8 
and  Rotaiski ,  1906;  (6)  Robberecht,  1938. 
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C i 4  H , 403 


METHYL  ORANGE  (CH3 ) gNC0H4N :NC6H4S03Na . 

Solubility  of  Mbthyl  Orange  in  Water  at  i8°. 

(von  Euler  and  Rudberg,  1924.) 


pH  of  the 

On.  Mol.  Methyl 

PH  of  the 

On.  Mol.  Methyl 

solution 

Orange  per  liter 

solution 

Orange  per  liter 

5.0 

0.00022 

3-6 

0.00004 

4.2 

0.00010 

2.5 

0.00003 

4.0 

0.00005 

l  .1 

0.000042 

The  authors  also  found  that  one  liter  of  an  aqueous  0.02  normal  solution 
of  g lycOcoll  dissolves  0.00032  gm.  mol.  «=  0.0966  gm. )  methyl  orange  at 
17. 5°. 

DI  P  TOLYL  AMINE  CH3CflH4)2NH. 

Freezing-point  data  for  mixtures  of  di  p  tolyl  amine  and  phenyl  p  tolyl 
amine  are  given  by  Chapman  and  Perrott,  1930. 

6-AMINO,  3, 4 '-DIMETHYL  AZOBENZENE  CH3C0  H4  N :  NC0  H3  ( CH3  )  NHg  . 

Freezing-point  data  for  mixtures  of  6,  Amiro,  3,4-dimethyl  azobenzene 
and  sarcosine  anhydride  are  given  by  Pfeiffer,  Angern ,  Wang,  Seydel  and 
vjuehl,  1930. 

p  DIMETHYL  AMINO  AZOBENZENE  (CH3 )gNC6H4N:NCaH5 . 

hpfw^riIT,entS  showJn^.lhe  distribution  of  p  dimethyl  amino  azobenzene 
between  aqueous  solutions  of  sodium  salts  of  fatty  acids  (soaps )+ether 
and  of  the  effect  of  varying  concentrations  of  methyl  alcohol^ipon  this 
distribution, are  given  by  Smith,  1932a.  P 

amino  a2obenze”e  *««■  con- 

ssrete  sazjfjsuxss  “  •  *i-,n 


Percent  CHjOH 
In  aq.  solvent 

0 

5 

15 


ans.  c14h16n3 
per  liter 


0.00032 

O.OOO41 

O.OOIO 


Percent  CHjOH 
In  aq.  solvent 

20 

30 

40 


^  C14H16N3 
per  liter 


0.00195 

O.OO335 

0.0102 


dinUroZ'^"  wUh  ^^nzene  with  „ 

2  A  ,6-tri  nitro  toiuene  are  given  by  Gina  and'Selguil?  If™'  ^  With 


C,*H, 5°2 
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N-METHYL  p  TOLUENE  SULFON  ANILIDE  CH3C0H4SO2N(CH3 )C0H5 . 


Solubility  of  N-Methyl  p  Toluene  Sulfon  Anilide  in  Aqueous 
Solutions  of  Acetic  Acid. 

(BradTleld  and  Williams,  1929.) 

(See  Benzanilide  p.  725) 


Oms.  CH^COOH  per 

Qns.  CH^CftH4S0{>N (CH^) dissolved  per  100  gms. 

solvent  . 

100  gjns.  aq.  solvent 

/  20° 

25° 

30° 

35° 

0.0 

Almost 

insolubile 

26.9 

0.02 

— 

— 

— 

52*4 

0.l8 

— 

— 

76.8 

1  .83 

2.36 

3  «°5 

3*94 

85-0 

3-6 

4.4 

5.7 

7  -4 

91  -3 

5.6 

6.9 

8.9 

11.8 

99.O 

9.0 

11.2 

14.3 

19.2 

DIBENZYL  HYDRAZINE 

c6h6ch2.nh- 

-nhch2c0h6. 

Freezing-point  data  for  mixtures  of  dibenzyl  hydrazine  with  benzalazine 
and  with  cinnamylidene  aniline  are  given  by  Pascal,  19*4- 


DIMETHOXY  BENZIDINE  3  .3  '  [CH3ONH2C0H3] 2. 

Freezing-point  data  for  mixtures  of  dimethoxy  and  diethoxy  benzidines 
are  given  by  Tngold  and  Kidd,  1933* 

AMYL  CL  MAR  I C  land  Cumarinic)  ACID  i  C14H1603. 


One  liter  sat.  sol  of  Amyl  cnmaric  acid  in  Hs0  contains  0.0197  gms. 

neuter  sat’  sol  of  Amyl  cnmarinic  acid  in  Be0  contains  0.113  gms. 
One  liter  sat.  soi.  ui  y  (Roth  and  Stoermer,  1913** 


^14^1 8^3 


at  25 


acetylene  ethyl  tetra  carbonate  [chico2c2h6)2]2. 

wi  th'ethylene^cyanide  Trl  ?!™nnd^e. IL^o^r'^l 

UNDECYL  MALONIC  ACID  CHlC^H^HCOOH )  2 . 

100  gms.  C.H,  dissolve  0.0139  *»■  CHICn  (fSrtSf  l^Coops’,  Jr.,  1930a 


ETHYL  SEBACATE  (CH2)  8 ( (X)0C2H5 )  2- 

ioocc  H20  dissolve  0.008  gm.  <CHg> 8(C00C2H6> 2 


at  200. 

(Sobotka  and  Kahn, 


1931 
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MYRISTIC  ACID  CH3 (CH2>  12C00H. 

The  melting-point  depressions  of  mixtures  of  myristic  and  other  fatty 
acids  as  a  method  of  estimating  the  percentages  of  individual  fatty  acids 
in  mixtures  are  reported  by  Wenzel,  1934* 

Results  for  the  freezing-points  of  mixtures  of  myristic  and  palmitic 
acids  are  given  by  Kulka  and  Sandin,  1937* 

TRIMYRISTIN  CH  [CH  <CHP) . -COOL. 

3  5  3 

Solubility  of  Trimybistin  in  Sbvbral  Solvents. 

(LOSklt,  1928.) 


The  determinations  were  made 

by  the  thermic, 

,  the  sealed 

tube  and  the 

analytical  method. 

The  author 

's  results  were 

plotted  and 

the  following 

table  constructed 

from  the  curves. 

t° 

Qms.  C3H5 

[ch?(ch2) 

12C00]3  per 

100  gms.  sat.  solution  In: 

^  ceHe 

chci3 

0 

— 

— 

10.0 

0.5 

5 

5-0 

0.9 

15.0 

1.6 

10 

5-0 

1.0 

21.0 

5*0 

15 

13.5 

2.5 

27-5 

12.5 

20 

25.0 

6.5 

34-0 

24.0 

25 

36.0 

15.0 

41-5 

36.0 

30 

47.5 

31.5 

49-0 

49-0 

35 

60 . 0 

49.5 

58.0 

60.0 

40 

71.0 

64.0 

67.O 

70.0 

45 

80 . 0 

76.5 

76.0 

79-0 

50 

89.0 

88.0 

86.5 

89.0 

PHENACYL  MYRISTATE  CH, (CH,,)  12C00.CHpC0CflHB  etc 


Solubility  of  Phbnacyl,  Bromo  Phbnylacyl  and  Chloro 
Phbnylacyl  Myristates  in  95 %  Ethyl  Alcohol. 

(Hann,  Reid  and  Jameson,  1930.) 


Myrl  state 

Formula 

Oms.  Myristate  per 
100c c  95*  alcohol  at 

20° 

26° 

Phenacyl  Myristate 
p  Bromo  " 
p  Chloro  " 

CH3(CH? 

CHllClC 

ch;ich2 

>12C00.CH2C0CfliL 
)  12C00CH2C0C  JJr 

>12COOCH£OOcJhJc1 

1 . 698 
O.160 

0.2472 

1.749 
0. 2092 
0.3071 
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Cl  5HI0°2 

FLAVONE  CaH„0CtCaHc  )  tQHCO. 

Freezing-point  data  are  given  for  mixtures  of  flavone  + 

Primetine  (Ashina,  1933.) 

Chrysinels ,6-dioxy  flavone ) (Ashina  and  Yokoyama,  1935. ) 

Tri  acetylapigeninels ,7 ,4-tri  acetoxyf lavone ) (Ashina  and  Yokoyama,  1935. ) 

Di  acetyl  primet ine (5 ,6-diacetoxy  flavone  "  " 

Methyl  primetine(s,  oxy,  6,  methoxy  flavone)  " 

Methyl  baicaleine(s ,6 ,7-tri  methoxy  flavone)  "  " 

METHOXY  ANTHRAQUINONE  C6H4  (C0)2CeH30CH3  . 

Freezing-point  data  for  mixtures  of  methoxy  anthraquinone  with  0  Naphthyl- 
amine  and  with  p  toluylic  acid  are  given  by  Pfeiffer,  Angern,  Wang,  Seydel 
and  Quehl,  1930. 

QUERCETIN  C15HI0O7.2H2O  (m.  pt.  3io°-3i  i°). 

QUERCETRIN  C2iH.,0On(m.pt.i74°-i76*)(The  yellow  glucoside  of  Loranthus). 

Solubility  of  Each  Separately  in  Several  Solvents  at  1<>°. 

(  Wester,  1921.) 

The  quercetin  was  prepared  by  hydrolysis  of  quercetrin  in  3  per  cent  sulfuric 

j  Gins,  per  100  gras.  sut.  sol. 


Solvent. 

Quercetin. 

Quercelrin. 

0.0064 

. . . .  0.020 

0.894 

Aq.  49  /o  . . 

4.040 

Aq  9^  / 0  alLOUUi  .  . . 

. .  .  .  0.211 

0 . 006 

ntner  (  coniiuercia.1  . . 

. . . .  1 . 3o 

8.94 

Aq.  5o  vol.  0/0  methyl  alcohol . 

0.027 

0.275 

0.070 

l -AMINO,  2 -METHYL  ANTHRAQUINONE  Cfl3C6H3 (CO) 2C0H3NH2 . 


Freezing-point  data  for  mixtures  of  i-am 
i-chloro,  2-methyl  anthraquinone  are  given 


ino,  2-methyl  anthraquinone  and 
by  Grimm,  Gunther  and  Titus,  1931- 


CHALCONE  (Benzal  aceto  phenone)  C0H&CH :CHCOC0H6 . 

Freezing-point  data  are  given  for  mixtures  of  Chalcone  and 


Naphthols  (Giua,  1916.) 

Nitro  phenols  (Asahina, i934*< 


OXY  CHALCONE 

Freezing-point 

2,4,6-tri  nitro 


la.  and  4'  Oxy  benzal  aceto  phenonel  C„H,(OHICH:CHCOC6H5. 

data  lor  fixtures  of  a'  and  a'  Oxy  benzal  acetophenone  with 
phenol  are  given  by  Asahina,  1934- 
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CINNAMYLIDENE  ANILINE  C6HgCH  :CH  ,CH_:NCeH6 . 

Freezing-point  data  for  mixtures  of  cinnamylidene  aniline  with  benzalazine 
with  dibenzyl  hydrazine,  with  diphenyl  butadien  and  with  diphenyl  diacetylene 
are  given  by  Pascal,  1914. 

D I  BENZYL  ACETONE  (C8HgCHg ) 2C0. 

Freezing-point  data  for  mixtures  of  dibenzyl  acetone  and  chloro  acetic  acid 
are  given  by  Kendall  and  Gibbons,  1915. 

METHYL  DESOXY  BENZOIN  C8HgCH (CH3 )C0C8Hg . 

Freezing-point  data  for  mixtures  of  methyl  desoxy  benzoin  and  benzoin  are 
given  by  Preiswerk  and  Erlenmeyer,  1934. 

BENZYL  CARBONATE  (CHgCeHg )  gC03 . 

Freezing-point  data  for  mixtures  of  benzyl  carbonate  and  nitrite  are  given 
by  Erlenmeyer  and  Leo,  1933. 


GUAIACOL  CARBONATE  IC8H4(0CH,)0]2C0. 

Solubility  in  Water,  Alcohol,  Etc.  (u.  S.  p.  vni.) 

Solvent. 


Water 

Alcohol 

Chloroform 

Ether 

Glycerol 

icient  of  distrif 

•Soil 


t°. 

Gms.  per  100  Gms.  Solvent. 

— -  * 

25 

Guaiacol. 

I  .89 

Guaiacol  Carbonate. 

•  •  • 

25 

•  •  • 

2.08 

25 

•  •  • 

66.6 

25 

•  •  • 

7.69 

25 

IOO 

•  •  • 

at  250  is  given  as  ~  -  3.7  by  Boeseken  and  Waterman,  1911,  1912. 


ANISAL  AMINO  ACETOPHENONE  C1KH,KCLN. 

*  &  10  a 


Freezing-point  data  are 
anisal  amino  acetophenone 
cholesterol  propionate. 


given  by  Robberecht,  1938,  for  mixtures  of 
with  p  azoxy  phenol  ethyl  carbonate  and  with 


dimethyl  DIPHENYL  UREA  N(CH3l2N(C,B6l£.C0. 

a;r^;  di?henyl  urea  uith 

are  8iven  by  Urbanski,  l933,  and  Urbanski 
DITOLYL  THIO  UREA  o  (CHjC,H6NHI2CS. 

CHct 


^  diSS"1Ve  til  ^  C“5-SNa  “  r-(P . 

Pawlewski ,  1926-l 
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C  I  5^  I  8 

SANTONIN  C15H10O3. 


SOLUBILITY  IN  SEVERAL  SOLVENTS. 


Solvent 

Water 

Alcohol  (90%) 

Trichlor  Ethylene 

Pyridine 

Aq.  50%  Pyridine 

Benzene 

CC14 

Pet.  Ether 


Gins.  C15Hlg03  per 
100  Gins.  Solvent 


Authority 


20-25 

15 

15 

20-25 

20-25 

25 

25 

25 


0.02+  (Dehn,  1917.) 
about  2.3  (Greenish  and  Smith,  1903.) 
'  (Wester  and  Bruins,  1914.) 
(Dehn,  1917.) 


2.46 
12.72 
12.35 

5-2 

0.3 

0.015 


iWarren,  1933. ) 


} 


41 

44 

44 


(Zalai, 

1910.) 

(Squire  and 
Caines, 
i9°S) 


Freezing-point  data  for  mixtures  of  stereoisomeric  santonin  salts  are 
given  by  Levi-Malvano  and  Mannino,  1908. 

BENZENE  TRIETHYL  CARBOXYLATE  1 . 3 . 5-<C0gC2H5)  3C6H3. 

Freezing-point  data  for  mixtures  of  benzene  tri  ethyl  carboxylate  with 
1(3,5  trizazine  tri  carbonic  acid  tri  ethyl  ester  and  with  1,3.5  tri 
phenyl  tri  azine  are  given  by  Pascal,  1925* 

B  EUCAINE  C15H21NO2  and  Salts.  . 

is  s 

IS cc.'  So”  °“  dSrve“l|gmSa;e^TneShydroch.oridea, .5,->o‘ 

100  cc.  90%  alcohol  “  9  „  „  iactate 

100  cc.  H20  „  .. 

100  cc.  90%  alcohol  12-5  H  „  << 

100  cc.  CHClj  20 

PHYSOSTIOMINE  (Eserine)  C.,H,,N,0,.  o(  a  composed 

'.UTc' o?  aq.  ^-0!  dissolve 

POTSOSTIGMWE  SALICYLATE  C,H.<0H)C00H.C,iH„N,0!  and  Physc 

—  etc. 

Gms.  per  ioo  Gms.  Solvent. 

Solvent. 

Water 
Water 
Alcohol 
Alcohol 
Chloroform 
Ether 


t°. 

25 

Salicylate. 

I  .38 

Sulfate. 

very  soluble 

u 

80 

6.66 

a 

25 

7.87 

<< 

60 

25 

a 

25 

25 

11 .6 
0-57 

eO 

00 

O 

6 
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SPARTEINE  C15IIIG  In¬ 
solubility  of  Sparteine  in  Water  and  in  Aqueous  >  per  cent 
Solutions  of  Sodium  Carbonate.  (Valeur,  1917,  1919.) 

The  temperatures  were  determined  at  which  clouding  occurs  in  solutions  of 
sparteine  in  water  and  in  aqueous  5%  Nag  C03  solutions.  Recently  distilled 
sparteine  of  rotation  — 2°  16"  in  a  5  dem  tube  was  used. 


Results  for  water  Results  for  Aq.  5  %  NaiC03  solutions 


t0  of 

Gms.  C1S  n„N, 

t”  of 

Gms.  C,j  HJr,  N, 

t°  of 

Gms.  C15  IIlf, 

ClO.llliOg. 

per  100 cc.  sal.  sol. 

clooiliog 

per  lOOcc.  sat.  sol. 

clouding. 

per  100  co.  sat. 

10.8. . 

0.556 

23.1.. 

...  0.21 

3 Q. 8.  . 

12.5.. 

0.496 

24.0. • 

. . .  O.iq 

43.5... 

18.0. . 

. ..  0.32* 

25.0.. 

. . .  0.18 

47-0- • 

22.0. . 

. . .  0 . 3 1 

28.6. . 

...  0. i 65 

53.0. . 

32.0. . 

33.6. . 

...  0 . 1 5 

60.2. . 

38.o. . 
5o.o. . 

36.5. . 

...  o.i35 

72.5. . . 

♦This  determination  made  by  direct  saturation  and  analysis  of  the  solution  by  precipitation 
of  the  sparteine  as  picrate  or  phosphotungstate. 

SPARTEINE  SULFATE  CuH26N2.H2SO4.5H3O. 

100  gms.  HjO  dissolve  about  200  gms.  sparteine  sulfate  at  15-20°. 

100  cc.  90%  alcohol  dissolve  about  20  gms.  sparteine  sulfate  at  15-20°. 

(Squire  and  Caines,  1905.) 


NAPHTHALENE  PICRATE  CeHg( N02>  gO.Cj QH7 . 

Solubility  of  Naphthalene  Picrate  in  Benzene  and  in  Tetraline. 

( Plattl ,  1831.) 

The  results  are  given  in  the  form  of  a  diagram  from  which  the  following 
values  were  taken.  6 


5 

10 

20 

30 

40 

45 

50 

60 


Tins.  CgHgfNOgJgO.Cj^  per  100  gms.  sat.  solution  In: 


C6H6 

Tetralln  (C 

8.1 

9.2 

3.6 

12.7 

5.8 

17.0 

8.6 

24.6 

12.3 

29.5 

— 

17.3 

24.0 

P°-nt  data  for  mixtures  of  naphthal 
naphthalene  picrate  are  given  by  Meyer  and  Mey 


PYRENE  CuHio 


picrate  and  methyl 
1919. 


Solubility  in  Toluene  and  in  Absolute  Alcohol. 

100  gms.  toluene  dissolve  16.54  gms  ovrene  at  .s° 

100  gms.  absolute  alcohol  dissolve  1  £7  8  ' 

b-  Pt.  Qlssolve  *-37  gms.  pyrene  at  io°  and  3.08  gms.  at 


DIPHENYL  BI ACETYLENE  (Diphenyl  butadiyne)  C(C0H6>  :CC :C(C6H& ) . 

Freezing-point  data  for  mixtures  of  diphenyl  biacetylene  with  benzaldehyde 
and  with  diphenyl  butadien  are  given  by  Pascal,  1914- 

Freezing-point  data  for  mixtures  of  diphenyl  diacetylene  and  cinnamyli- 
dene  aniline  are  given  by  Pascal,  1914- 

FLUORANTHENE  CleH10. 

Freezing-point  data  are  given  by  Shinomiya,  1940,  for  mixtures  of 
fluoranthene  and  each  of  the  following  compounds:  dinitro  phenol, 
dinitro  toluene,  picramide,  picryl  chloride,  trinitro  anisole,  trinitro 
benzene,  trinitro  cresol  and  trinitro  toluene. 

CO 

INDIGO  (C6H4<nh/C:)2. 

100  gms.  95%  formic  acid  dissolve  0.14  gm.  indigo  at  19-8°.  (Aschan,  1913-) 

CONGO  RED  [C6H4.N:N.CioH5(NH2)S03Na]2. 

100  gms.  H20  dissolve  11.6  gms.  Congo  red  at  20°-2^°.  ^  (Dehn,  1917.) 

100  gms.  pyridine  dissolve  0.29  gm.  Congo  red  at  20  -25  . 

100  gms.  aq.  50%  pyridine  dissolve  7.32  gms.  Congo  red  at  20-25  . 

DIBENZOYL  ETHYLENE  cis  and  trans  C6H5C0CH:CHC0C6H5- 

Freezing-point  data  for  mixtures  of  cis  and  of  trans  dibenzoyl 
ethylene  with  azodibenzoyl  are  given  by  Grimm,  Gunther  and  Titus,  1931. 

ATOPHAN  ( Cinchophen)  l’henylcinchoninic  Acid  (2)  (C6HS) .C9 H6 N.(4) COOH. 

o  CrvrDii  Solvents  at  25°.  (Leech,  Rabak  and  Clark,  1919.) 

Solubility  in  Several  solvents  ai  '  Gras.  Aloph8n 

per  100  gms.  sat.  aol. 

Solvent.  O.Ol  60 

Water .  . .  o.8343 

95  0/0  Ethyl  alcohol . !.!!!!.!! .  0.0875 

48.5  °/o  w  .  .  o.  1075 

Ethjl°Metate' (81.6  «/«)  ■+■  aicohoi,  elc.  (10  •/•> .  1  •4'5‘ 

METHYLENE  DIOXY  BENZAL  ACETOPHENONE  iMethyWioty  chalconel 

.  ,  h.,.  are  liven  by  Asahina,  1934.  19348.  lor  ml*tures 
Freezing-point  data  are  g  '  ,  ach  of  following  com- 

^ouIdshylrLpjml^!an,  and  p  Nitrophenols.  0  Nitro  toluene,  4,4.6- 
IriTiVn  phenol  and  4,4,6  Trinitro  toluene. 

PHENYL  VERONAL  (Barbital)  NHCONHCOCIC.y^qO.  ^  1933., 

100  gas.  benzene  dissolve  0.057  g«.  barbital  »  5  • 

m  ••  rn  "  0.007  .  . 

4  •  c  nf  ohpnvl  veronal  with  antipyrme, 

w^yiKr^^S  anhydride  are  given  by  Heiiier  and 

Seydel,  1928a. 

PIFEFONAL  ACETO  PHENONE  CH202C6H  £H:CHCOC,H6. 

.  t  for  mixtures  of  piperonal  acetophenone  and  p  1 
bi^H^  Pfeif  fer^Schmitz  Ld  .none,  1,49. 
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METHYL  DIPHENYL  TRIAZINE  CH3 ( C0 H& ) 2C3N3 . 

Freezing-point  data  for  mixtures  of  methyl  diphenyl  triazine  with 
i,3,5>  triphenyl  benzene  and  with  1,3.5-triphenyl  triazine  are  given 
by  Pascal,  1925- 

a  BROMO  P  METHOXY  BENZAL  ACETO  PHENONE  CeH5C0CBr:C(0CH3)CeH5 


SOLDB ILITY  OF  THB  ISOMBRS,  A  AND  B 
Each  Sbparatbly,  in  Ligroin  and  in  Ethyl  Alcohol. 

(DUfraisse  and  Olllet,  1920.) 


(3ns.  per  100  5ms.  sat.  sol. 
Solvent  t°  r  Isomer  A  Isomer  B- ' 

(m.Pt. 102°)  (m.pt. 71-72°) 


Ligroin  (b.pt.  8o°-8s°)  19  2.84  2.24 

Ethyl  Alcohol  19  9.9  6.1(17°) 

BENZOYL  TETRA  HYDRO  QUINALDINE 


Freezing-point  data  for  mixtures  of  the  d  and  1  form  are  given  by 
Adriani,  1900. 


VINYL  PHENYL  CARBINOL  p  NITRO  BENZOATE  C.H.CHOICOC.H^NO, »CHtCH„ . 

OO  0  4c  c 

Freezing-point  data  are  given  for  mixtures  of  Vinyl  phenyl  carbinol 
4)  nitro  benzoate  + 


Cinnamic  p  nitro  benzoate  (Meisenheimer  and  Schmidt,  1933.) 

Cinnamic,  3.4,5-tri  bromo  benzoate  (Meisenheimer  and  Schafer,  1933.) 

diphenyl  butadiene 

Freezing-point  data  are  given  for  mixtures  of  diphenyl  butadiene  and: 


Benzalazine 
Diphenyl  acetylene 
Diphenyl  hydrazine 
Dimethyl  fumerate 
Picryl  chloride 
Cinnamylidene  aniline  (Pascal,  1914.) 
P  naphthylamine  "  " 


(Pascal,  1914.) 

"  II 

H  II 

(Kuhn  and  Wagner-Jauregg ,  1929. 


DIBENZOYL  ETHANE  (CeH6C0CHg)  g. 

Freezing-point  data  for  mixtures  of  1,2  dibenzoyl  ethane  with  1  2 
and' With  benz0i'1  suPeroxide  are  given  by  Grimr,!  Gunther 

DIMETHOXY  STILBENE  pp  '  (  CH -OC-H.CH)-. 

004  2 

tefrri:^;rd^i^;s:‘”::,sL:;:^rLie;mrhoiy  stiibTand 

‘W.  “1  Pfeiffer,  Goebel  and  Angein "25. 81Ven  by  Pteif,er- 


DIXYLYL  AMINE  (CeH3( CH3 )  g)  gN. 

Freezing-point  data  for  mixtures  of  dixylyl  amine  with  cresols  are  given 
by  Morgan  and  Pettet,  1935. 


MBTHYLENE  BLUE  (CH,)»N.C«H3(NS)C6H,:N(CH,)jC1. 

ioo  gins.  H20  dissolve  4.36  gms.  methylene  blue  at  20-25°.  (Dehn,  ’17.) 

“  pyridine  “  0.26  “ 

“  aq.  50%  pyridine  “  0.74  “ 

Data  for  the  distribution  of  methylene  blue  between  aniline  and  water  are 
given  by  Pelet-Jolivet  (1909). 

100  gms.  sat.  solution  of  methylene  blue  in  water  contain  2.3  gm.  of  the 
anhydrous  compound  at  25°.  The  solid  phase  in  contact  with  water  and  with 
aqueous  alcohol  retains  approximately  17%  H20,  corresponding  to  4  molecules 
of  H  0  of  crystallization.  Attempts  to  reach  equilibrium  from  supersatura- 
tion2were  unsuccessful  since  the  excess  solid  continued  to  separate  even 

after  38  days.  ...  ,  .  _  .  ,  _  Q  , 

100  gms.  sat.  solution  of  methylene -blue  in  ethyl  alcohol  of  d  0.8063 
at  25 0 / 4 0  contain  1.47  gm.  of  the  anhydrous  compound  at  25  .  (Schnellbach 

and  Rosin,  1931*  > 


AZOPHENETOL  (p)  (C2H60C6H4 1  2Ng. 


Solubility  in  ioo  per  cent  Acetic  Acid. 

(Dreyer  and  Rotarski  —  Chem.  Centr.  76,  II,  1016,  05.) 


t  0  =  89.2  91  93 

Mols.  per  liter.  0.153  °-lT6  0,185 

A  break  in  the  curve  at  94-7°  corresponds  to 
a  modification  into  the  0  modification. 


95.6  97-2  99-6 

0.209  0.232  0.252 

the  transition  temperature  of  the 


Freezing-point  data  are  given  for  mixtures  of  azo  phenetol  and 


Anisal  azoxy  phenetol 
p  Azoanisole 
p  Azoanisol  phenetol 
p  Azoxy  phenetol 
Di  propyl  azo  phenetol 


(Rotinjanz  and  Rotarsky ,  1906.) 
(Bogojawlousky  and  Winogradow,  1907 •) 
..  "  " 


P 


AZOXY  PHENETOL  ( CgH &0 ( OH ) C eH 3 )  2N2- 


Freezing-point 


data  are  given 


for  mixtures  of  p  Azoxy  phenetol  and 


Azo  anisol  phenetol 
Azo  phenetol 
Azoxy  anisole 
Cholesterine  benzoate 

•<  iso  butyrate 

11  propionate 

Methoxy  cinnamic  acid 


(Bogojawlousky  and  Winogradow,  1907.) 

(Prins,  1909;  Rotinjanz  and  Rotarsky, 
(Prins,  1909** 

n  I' 

n  I* 

n  I' 


1906. 
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Cl  6HI  9^3 


PHENYL  ETHYL  AMINE  MANDELATES  etc.  CleH10O3N. 

SoLofiniTiBS  or  Optically  Isombric  Salts  in  Watbr. 

(Ingersoll,  Babcock  and  Burns,  1033.) 


Optically  active  salt 

d-a  Phenyl  ethyl  amine-l-mandelate( l ) 
d-a  "  "  "  -d-  " 

dl-a  "  "  ••  _(j_  n 

dl-a  "  "  "  -di_  " 

dl-a  p  Tolyl  ethyl 

amine-dl-mandelatef  2) 
d-a  "  ••  »  11 

d-a  "  »  n  _d_  M 

1-a  Phenyl  ethyl  amine-d-a-bromo  camphor  n 

sulfonate! 3) 

dl-a  "  »  -dl-a 

d-a  "  ••  -  _dl_a 

a  p  Tolyl  ethyl  amine-a- 


d-a 

dl-a 


II 

II 

II 


d-a 

dl-a 


11 

11 

11 

11 

11 

n 


11 

11 

n 

n 

11 

11 


u) 


w  •  pt  • 

177 

176 

138 

136 

146 

140 

205 

155 

170 

165 

232 

16S 

161 


(1)  c 


Oms.  salt  dissolved 
per  100  gras.  HgO 


30  4.91 

30  l8.0 

30  5.8l 

30  12.29 

25  4-89 

25  5.18 

25  7.12 

25  5.40 

25  2.05 

25  3*11 

25  2.10 

25  2.96 

25  2.12 

25  3.38 


ieHio°3N’  (3)  C17H81°3N  »  (3>  cieH2a04NSBr.H20,  (4)  C, eH2fl04NSBr.H20. 


DIETHOXY  BENZIDINE  [C2H60(NHg)C6H3]  g. 

are^iven^b^Ingold'Lid'^Kidd:1 1933.°^  “d  di“th<”* 

HOMATROPINE  HYDROBROMIDE  Ci«H2iNOj.HBr. 

Solubility  in  Water,  etc. 

(U.  s.  P.  VIII.) 

100  gms.  water  dissolve  17.5  gms.  af  2<;0 

100  gms.  alcohol  dissolve  3.08  gms  salt  at  2s0  nnrl 

100  gms.  chloroform  dissolve  o.f™gm  ^h  at  d  5  gms'  at  60 ° 

palmitic  acid  ch,(ch!),.cooh. 

Solubility  m  Aq.  anoA-^lute  Ethyl  Alcohol. 


10 

20 

30 

40 


Absolute 

Alcohol. 

2.8 

9-2 


3i-9 


Oms  (•H,(CH.)uCOOH  per  ,oo  cc.: 


Aq-  75% 
Alcohol. 

0.24 

0  43 

1. 19 

3-59 


A<4-  50% 
Alcohol. 

O.OC 

O.08 

0.12 

°-3 1 


08 1 83 ) conTainToj  to" , °!7 h vl  alcohol  0f394.4  vo,  y  (J 
Them,»Ures  were  ^'bnum  ^"S>r£chVL%a£v: 

(Hehner  and  Mitchell.  189^3 


Solubility  of  Palmitic  Acid  in  Several  Alcohols. 

(Timofeiew,  1894.) 


Alcohol. 

Methyl  Alcohol 

ii 

a 

Ethyl  Alcohol 

U 


t°. 

Gms. 

CH3(CH2)MCOOH 
per  100  Gms. 
Sat.  Sol. 

0 

O.72 

21 

5-1 

36 

29 -5 

O 

2 

21 

IO.  I 

Alcohol. 

Propyl  Alcohol 

U 

Isobutyl  Alcohol 

U 


t°. 

Gms. 

CH3(CH2)hCOOH 
per  100  Gms. 
Sat.  Sol. 

O 

2.92 

21 

13.8 

O 

2.2 

21 

12.8 

One  hundred  gms.  of  aq.  5%  solution  of  bile  salts  dissolve  about  0.1  gm.  palmitic 
acid  100  gms.  aq.  5%  solution  of  bile  salts  containing  1%  of  lecithin  dissolve  0.6 
gms.'  palmitic  acid.  (Moore,  Wilson  and  Hutchinson,  1909.) 


Solubility  of  Palmitic  Acid  in  Aqubous  Ethyl  Alcohol. 

(EKwall,  and  Myllus,  1932.) 


Vol.  %  CgHgOH  Gms.  CH^CHg^COOH 
In  aq .  solvent  per  lOOcc  solvent 


7.0 

12.5 
19  *5 

24.5 
6.5 

13-0 
19  *0 
25.0 
6.0 
12.0 
20.0 


70 

II 


80 

II 

II 

II 

90 

11 


0.09 
0.14 
0.32 
O.48 
0.24 
0.47 
0.76 
1.45 
0.82 
1 . 12 
2.48 


7.0 

12 

l6 

19 

20 

8 

12 

19 

20 
-10 

0 

+  17 


Vol.  %  CgHgOH 
In  aq.  solvent 


95 


96 


99-9 


Gms.  CH3(CH2)uC00H 
per  lOOcc  solvent 

1.38 
1.95 
3*09 
3-85 
3*97 
1 .80 
2.21 
4.60 
4.74 
0.61 
1.56 
5.53 


Solubility  of  Palmitic  Acid  in  Aqobous  Ethyl  Alcohol  at  o' 

(Ku,  1937.) 


Vol.  %  CgHgOH 
In  aq.  solvent 

54.84 

59.61 

70.19 


Gms .  CH3(CH2)uC0CH 
per  100  gms.  sat.  sol. 

0.027 

0.041 

0.054 


Vol.  %  CgHgOH 
In  aq.  solvent 

76.05 

80.33 

90.14 


Gms.  CH3(CH2)uCOOH 
per  100  gms.  sat.  sol. 

0.105 

O.165 

0.449 


t-»  a  t  t t t c  A CID  CH,(GH,)i*COOH. 

PlL  B,L1Tv  or  Palmitic  Acid  ..  Crrbon  Tet»ac„lo».De  ah.  »  Carbon 
Tetrachloride  Solutions  of  Laurinic  Acid 

(Waentig  and  Peschcck,  1919.)  ....  ,rH  .  (  00H 

(•ms.  C HjiCHjiuCOOlI  Oms  d  Gms  so, 

Der  100  gras.  sat.  sol.  pir  100  gms.  e 

o  471*  3.312 

VZ&  if*  ■$» 

„  ..  «.  -i  — ■ «  ^ ,h<  o,h"s 

from  above. 


Unis.  Laurinic  Acid 
per  100  gms.  CCI,. 

0.0'=  CCI,  alone) 
0.0  » 
0.984 
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Solubility 

of  Palmitic 

Acid 

in  Several  Solvents 

at  23°. 

( Krobei 

r,  1919.) 

Urns. 

film. 

CII3(Cifj)uCOOII  per 

ClljfCIIjijjCOOlI  per 

100  gms. 

100  CC. 

inn  gms. 

100  CC. 

Solvent. 

solvent. 

solvent. 

Solvent. 

solvent. 

solvent. 

Methyl  formate . 

2.5 

2.  3 

Methyl  butyrate . 

IO. O 

8.9 

»  acetate  . 

.  7.8 

7 

Ethyl  »  . 

10,5 

9- 1 

Ethyl  »  . 

.  IO.7 

9.6 

Propyl  »  . 

10. 6 

9.9. 

Amyl  »  . 

.  16.6 

14.3 

Ethyl  ether . .  . 

3a.8 

2,3.2 

Methyl  propionate.. 

9-9 

9.0 

»  alcohol . 

1 1 . 0 

9-4 

Ethyl  1) 

. .  io.5 

<>.3 

»  chlor  acetic  acid. 

1 . 1 

1 . 3 

The  author  does  not  describe  the  method  used  and  .does  not  claim  high  accuracy 
for  the  results. 


Solidification  Points  of  Mixtures  of  Palmitic  and  Stearic  Acids. 

(Dc  Visser,  1898.) 

Fifty  gram  samples  of  each  mixture  were  used  and  great  care  taken  to  insure 
accuracy  of  the  determinations. 


t°  of 

Gms.  Stearic  Acid 

t0  of 

Gms.  Stearic  Acid 

V  of 

Gms.  Stearic  Acid 

Solidi¬ 

per  100  Gras. 

Solidi¬ 

per  100  Gms. 

Solidi¬ 

per  100  Gms. 

fication. 

Mixture. 

fication. 

Mixture. 

fication. 

Mixture. 

69.32 

IOO 

57-2 

55 

54  85  Eutec.  30 

67.02 

90 

56.42 

50 

55 -46 

25 

64 -51 

80 

56.38 

45 

56-53 

20 

61  -73 

70 

56.11 

40 

59  31 

10 

58.76 

60 

55-62 

36 

62.62 

0 

Additional  determinations  on  this  system  by  Dubowitz  (1911)  are,  for  the 
most  part,  in  good  agreement  with  the  above.  According  to  Carlinfanti  and 
Levi  Malvano  (1909),  however,  the  eutectic  could  not  be  located  and  there  were 
indications  of  the  existence  of  solid  solutions. 


The  melting-point  depression  of  mixtures  of  palmitic,  stearic  oleic 

estimaH n^t h°ther  fatty  “id?  were  used  by  Wenzel,  1934,  as  a  method  of 
estimating  the  content  of  individual  fatty  acids  in  unknown  mixtures. 

Freezing-point  data  are  given  for  mixtures  of: 


Palmitic  acid  +  Apocholic  acid(n) 
+  Arachidic  acid( 19) 
+  Cholic  acid! 12) 

+  Desoxy  cholic  acid 

11  11 

.1  ,  In) 

"  +  Elaidic(i7) 

"  +  Erythritoll 10) 

"  +  Glycerol! 10) 

+  Hydnocarpic  acid(i) 
"  +  Hyodesoxy  cholic 

I  "  acid!  12) 

"  "  +  Iso  oleic  acid ( 18 ) 

+  Linoleicl 18) 

+  Mannitol! 10) 


Palmitic  acid  +  Myristic  acid(8) 

"  +  Margaric  acid! 13) ( 16) 

+  Oleic  acid! 2) ( 3 ) ( 5 ) ! 17  ) 

+  Stearic  acid! 4 ) ( 5) ( 6) ( 7 ) 

-  „  .  T  .  .  .  .  (13) 

.  +  Tn  palmitin!6)  (7) 

Palmitic  acid  Cetyl  Ester  +  Paraffin (9) 
PaLni tic  acid  ester  +  Naphthalene! 14) 

Iri  palmitin  +  Stearic  acid(6) 

+  Tri  olein(8a) 

"  "  +  Tri  stearin ( 6 ) 

Ethyl  palmitate  +  Ethyl  Stearate! 15) 


Gila!  ^  !3’  u» 

and  Kropsch,  19„;  (8,  chka  an(J  je‘” '  ‘9‘3:  '7'  Krema,,° 

1912;  (9)  Palazzo  and  Battelli  1881  *  (i’n)9p,7’  Krema-nn  and  Schoulz, 

Rheinboldt,  Plane  and  K6nh  U?  ,^Bh  “d  l>ZeliC’ 

U3)  Schriner, Fulton  and  Burks  f  *  ^e,1?boldt  and  Lanber,  1,3, ; 

'*?'  S"ith.  (16I  Smith,  Smith  111  “*rii,,ell»,  1885; 

Gnengl,  1931;  voo  Mey(,rr  ^  s^3h’  1 18)  Koczy  and 
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6rt33^l 

PALMITIC  ANHYDRIDE  (C13IIs,CO)sO. 

100  gms.  abs.  alcohol  dissolve  0.18  gm.  (C15  H31C0)20  at  20°.  ( Whitby,  1926. ) 

PALMITAMIDE  CH3 ( CH2 )  uC0NHg  . 

Freezing-point  data  are  given  by  Guy  and  Smith,  1939 ,  for  mixtures  of: 

Palmitamide  +  Stearamide 
Palmitanilide  +  Stearanilide 
Methyl  palmitate  +  Methyl  stearate 

TRI  PALMITIN  C3H6[CHg(CH2)  14C00]3. 

SOLUBILITY  OF  TSIPALMITIN  IN  SBVEHAL  SOLVENTS. 

(Loeklt,  1828.) 


The  determinations  were  made  by  the  thermic,  the  sealed  tu£e  and  the 
analytical  method.  The  author^  results  were  plotted  and  the  following 
table  constructed  from  the  curves. 


Oms.  CgH^CHglCHg^COolg 

per  100  gw*. 

sat.  solution  in: 

t° 

'  vT" 

(C2H5)2° 

CHClg 

— 

4.5 

5 

_ 

8.5 

10 

15 

20 

30 

35 

40 

50 

60 

2.5 

6.7 

13-5 

25.O 

39-0 

51  -o 

72.5 

90 .0 

0.7 

2.4 

6.5 

15  •  5 

32.2 

70.5 

90.0 

14*0 

20 .0 

27 .0 

34.0 

41  *5 
50.0 
68.0 
88.0 

\ 


,  BOTYSO  Dipalmilin  (fi  Bulyryl  ..'-dipalnaityl  glyceride)  C„  H„0„ 
100  gms.  absolute  ethyl  alcohol  di.solve  0.55  gru.  ol  the  cmpd  at.  ao-.  iwhuby. 


PHENACYL  PALMITATE  CH3ICH2I14C00.CH2C0C8H6  etc 


SOLOBIUTI  or  PB«K»CIL,  B»omo  Pbskacil  Am  Chlobo 
Phbnacyl  Palmitates  in  95$  ethyl  Alcohol. 

fHann.  Reid  and  Jameson,  1930.) 


Fa  Imitate 


Formula 


On*.  Palmitate  per 
100  cc  9SJF  alcohol  at: 
'20°  26^ 


Phenacyl 

p  Bromo 

p  Chloro 


litate  CH,(CHJ1AC00.CH200CflH6  0.5136 

CH  3 ( CH  * )  “ COO . CH -00C .H  Br o . 05 12 
-”3— ’2-  C00CH2C0CcH4C1  0.0784 


CH - ( CH  p ) 


2' 14 


0.7880 

0.0684 

0.1020 


hexadecyl  IODIDE  CH3(CHe)14CH2I 

Freezing-point  data  for  mixtures  of 

iodide  are  given  by  Smith,  1932  • 


hexadecyl  iodide  and  octa  decyl 
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6  ^3  4 


CETENE  (Hexadecane)  C,6H3V. 

Mutual  Solubility  of  Cetene  and  Liquid  Sulfur  Dioxide. 

(  Scyer  and  Hugget,  1924.) 

The  cetenc  was  prepared  from  spermaceti  (cetyl  palmitate)  by  destructive 
distillation  at  3oo°,  and  purified  by  fractional  vacuum  distillation.  The  fraction 
having  a  melting-point  close  to  that  of  cetene  was  redistilled  8  times.  The  bulb 
method  was  used  for  the  determination  of  the  freezing-points  and  the  solubility. 


t”of 

Gms.  Cjg  If 34 • 

t°of 

Gins.  C|g  H34 

complete 

per  100  gms. 

complete 

per  100  gms. 

miscibility. 

mixture. 

miscibility. 

mixture. 

—  2.2  (  f.  pt.) . 

100.00 

42.5 . 

44.73 

-+■  9-a . 

79.2.3 

42.7  (crit.  t. ) . 

35.13 

20.5 . 

69.16 

42.6 . 

i  n  hn 

28.1  ...  . 

6l.OO 

3?. .  1 . 

6.64 

3  an 

34.8 . 

53.42 

24.0 . 

—38.4 . 

50.19 

72.7  (  m.  pi.  S02). 

0.00 

Freezing-point  data  are  given  for  mixtures  of: 


Hexadecane  +  Octadecane 
"  +  Heptadecane 


( Smith ,  1932b . ) 

(Carey  and  Smith,  1933.) 


CETYL  ALCOHOL  Ci«H„OH. 

100  gms.  methyl  alcohol  dissolve  96.9  gms.  Ci6H3OH  at  23.90 

ethvl  “  “  t/v»  o  “  “  «<  *« 


ethyl 

14 

propyl 


102.2 
410 
405 


(Timofeiew,  1894.) 


37 

39 


Solubility  of  Cetyl  Alcohol  in  Liquid  Sulfur  Dioxide. 

(  Seyer  and  Ball,  1925.) 

Ihe  bulb  method  was  used.  The  temperatures  were  determined  at  which  a 
The  S  t0.di?8?lve  •"<•‘whicl.it  just  disappeared. 


Solubility. 

48.0  (m.  pt.) 

4 1  •  6 . 

30.9 . 

27.8 . 


a5.5. 


24.8. 

23.9. 


Gms.  CI6II,sOH 
in  100  gms. 

t"  or 

mixture. 

Solubility. 

.  100.0 

23.5. 

.  95.85 

23.8. 

69 . 00 

22.7. 

.  66.27 

22.7. , 

57.46 

22 . 2 . , 

40.3g 

5.3.. 

34.87 


per  100  gms. 
mixture. 

5 .  3 1 . 1 8 

.  28.34 

.  11.20 

.  10.40 

.  7-70 

.  0.42 


Freezing-point  lowering  data  for  mixtures  of  n  cetvl  alcohol  mrl  ,r  v. 
are  given  by  Giua  and  Cherchi,  1919.  *  alcohol  and  dipheny 


1  amine 


Freezing-point  dat 

Apocholic  acid(3) 
Chlor  acetic  acidly) 
Cholic  ac id ( 4 ) 


a  are  also  given  for  mixtures  of  cetyl  alcohol  and 


Desoxy  cholic  acid(3) 
Diphenyl  amine(3> 

Hepta  decyl  alcohol! 1) 


Hyodesoxy  cholic  acidly) 
Octa  decyl  alcohol! 1) (5) 


<i>  Carey  and  Smith,  1933- 
Rheinboldt ,  Flume  and  Konig’ 
(5)  Smith,  1931. 


(2)  Mamelli  and  Mannesier,  iqi-i* 
1929;  l 4)  Rheinboldt  and  Lauber’ 


<3) 

1929: 
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CETYL  PALMITATE  and  STEARATE. 

Solubility  of  Each  in  Several  Solvents.  (Whiihy,  1026. ) 


Compound. 

Formula. 

Solvent. 

t”. 

Gms.  empd. 
per  mo  gms. 
solvent. 

Cetyl  palmitate.  . 

C1GH33C15H31COO 

Ether  (abs. ) 

0 

2.30 

»  » 

» 

»  ». 

9.9. 

21  .OI 

»  » . 

)) 

Alcohol  (abs.) 

0.0495 

)>  » . 

» 

Acetic  acid  ( glacial) 

a  2 

o.o633 

»  stearate... 

C,6II33CnH35COO 

Ether  (abs.) 

0 

0.73 

))  » 

)> 

»  )) 

a2 

9.08 

»  » 

» 

Alcohol  (abs. ) 

22 

0 . o5g \ 

»  » 

)) 

Acetic  acid  (glacial ) 

22 

0  o388 

P  NAPHTHYL  BENZOATE  CeHsCOOCioFL. 

ioo  gms.  95%  formic  acid  dissolve  0.25  gm.  CsILCOOCioH?  at  18.60. 

(Aschan,  1913.) 

Freezing-point  data  for  mixtures  of  P  Naphthyl  benzoate  and  salol  are 
given  by  Angelletti,  1927. 

BETOL  (/J-Naphthylsalicylate)  /3C7H5O3.C10H7. 

Freezing-point  data  including  super  solubility  curves,  are  given  for  mixtures  of 
betol  and  salol  by  Miers  and  Isaac,  i9°7* 


BENZYLIDENE  NAPHTHYL  AMINE  0H7N:CHC8Hg. 

Freezing-point  data  for  mixtures  of  the  a  and  P  forms  are  given  by 
Pascal  and  Normand,  1913,  and  by  Rheinboldt  and  Kirscheisen,  1926. 

a  BENZYL  NAPHTHALENE  (Methane  1-Naphthyl  phenyl)  Cj  0H7CH2CgH5. 


Freezing-point  data  are  given  for: 


a  Benzyl  naphthalene  +  picric  acid! Pfeiffer  and  Angern,  1925.;  Jefremow, 

19l8,  1919a.)  . 

„  ..  +  styphnic  acidlPuschin,  1925;  Jefremow,  1918,  1919a.  1 


DIBENZYL  ACETONE  (Styrl  ketone)  (C6H6CH :CH  )2C0. 
Freezing-point  data  are  given  for  mixtures  of: 


Dibenzyl  acetone  +  Acetic  acidlPuschin  and  KOnig,  1928.) 
11  "  +  Naphthols  ^  |t  „  „ 

ti  »  +  Resorcinol  "  . 

„  "  +  Phenyl  acetic  acid  (Pfeiffer,  1924.) 


CINNAMYLI DENE  ACETO  PHENONE  C4H4C0(C„H6>2. 

■  ,  data  are  given  for  mixtnres  of  Cinnamylidene  acetophenone 
Freezing-point  data  are  g 

„  ,  ,  Bromo  nitro  bennenel3>  P  Naphthol  ethyl  etherlil 

Acenaphthenelil  Chloro  nitro  benzeneUI  Thymo  qutnoneOI 

Amino  aceto  phenone!  3)  Chloro^  ben2e„el  3,  Trinitro  tolnene 

Bromo'dinUri  phenol!  3>  Diphenyl  aminelnl 


Trinitro  toluene! 1) 
/r  f  1  Pina  10171  (3)  Giua,  1925* 

(1)  Giua,  1916;  I2)  Giua,  1917,  3 


/ 
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ETHOXY  BENZAL  ACETOPHENONE  C2H2  ( C0CflH5  )  ( CflH40C2H5  > . 

Freezing-point  data  for  mixtures  of  ethoxy  benzal  aceto  phenone  with 
2,4,6-tri  nitro  phenol  are  given  by  Asahima,  1934. 

DIMETHYL  AMINO  BENZAL  ACETO  PHENONE  ( CH3  IgNC^CH  :CH00CflHs . 

Freezing-point  data  for  mixtures  of  dimethyl  amino  benzal  aceto  phenone 
and  naphthol  are  given  by  Pfeiffer,  Goebel  and  Angern,  1925. 

EUGENOL  BENZOATE  C,H3(i)(CH2.CH:CH2)(3)0CH3(4)0C7H50. 

Freezing-points  of  mixtures  of  eugenol  benzoate  and  isoeugenol  benzoate  are 
given  by  Me  Kie,  1921. 


APO  MORPHINE  C17H17N02. 


ioocc  H  O  dissolve  0.12  gm.  C,7H  NO.  at  150.  (Kolthoff,  1925.) 
100CC  Olive  Oil  dissolve  4.5  gm.  Ci7H17N02  at  25°.  (Walton,  1935.) 


APOMORPHINE  HYDROCHLORIDE  C17H17N02.HC1. 


100  gms.  water  dissolve  1.7  gms.  salt  at  150  and  2  gms.  at  250. 

100  gms.  90%  alcohol  dissolve  2  gms.  salt  at  250. 

(Dott,  1906;  Squires  and  Caines,  1905.) 

aa'  Diphenyl  PIPERIDINES  Ci7Hi»N. 


Solubilities  of  the  Acid  Salts  of  aa  Diphenyl  Piperidine  and  of  Iso  aa' 
Diphenyl  Piperidine  jn  Water  at  250. 

(Scholtr,  1901.) 

Gms.  per  100  Gms.  Sat.  Solution: 

/  1  ~  ■  A.  — _ 


Piperidine  Base. 

a,  a'  Diphenyl  Piperidine,  m.  pt.  71 
Iso  a,  a'  Diphenyl  Piperidine,  liquid 

PIPERINE  C17HuN03.  (See  also  under  Pilocarpine,  page  690.) 

Solubility  in  Several  Solvents. 


HCl  Salt. 
0.85 
3.02 


HBr  Salt. 
O.90 
I 


HI  Salt.  H,SO,  Salt. 
0.12  6.31 

0.72  easily  soluble 


Solvent. 

Water 

Ethyl  Alcohol 
Methyl  “ 
Propyl  “ 
Trichlor  Ethylene 
Pyridine 

Aq.  5°%  Pyridine 


Gms.  Ci7H)tN03  per 
100  Gms.  Solvent. 

Authority. 

20-25 

O.OI 

(Dehn,  1917.) 

95 

2.9 

(Timofeiew,  1894.) 

95 

4-4 

it 

9-5 

2.94 

a 

15 

9-83 

(Wester  and  Bruins,  1914.) 

20-25 

22.46 

(Dehn,  1917.) 

20-25 

n-39 

it 

cj  H°  NO,“ t  !°80Uli0n  °f  piperine  in  Water  contai“ 

,co  diTi,e  st ems-  « ««►. 

•  hqu,.  m.l,  mixture  of  .Icoltol  and  quraoli„e  . . .  ,8.8,  gms^iperiu.  at  jm5.. 


gm.  mol.  or  0.400  gm. 

(Kolthoff,  1925.) 


(Pucher  and  Dehn,  1921.) 
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MORPHINE  C17H19N03.H20. 

Solubility  of  Morphine  in  Water  at  18°. 

A  detailed  discussion  and  calculation  of  the  dissociation  constants  of  morphine 
as  a  base  and  as  an  acid  is  given  by  Kolthoff,  1925.  This  author  also  reports  a 
series  of  determinations  of  the  solubility  of  morphine  in  buffer  mixtures  composed  of 
0.2  mol.  Naa  C03  and  0.2  mol.  Na  H  C03.  A  minimum  solubility  of  5.6.IO- 4  mols 
or  o.i65  gm.  morphine  per  liter  was  found  at  pu  9.1.  This  is  in  good  agreement 
with  the  value  of  Maus,  which  is  4-7-io— 4  mol.  or  o.  i43  gm.  per  liter.  The  result 
found  by  Heiduschka  and  Faul  (1917)  for  water  of  conductivity  of  2.io— 6  sec. /ohms 
is  6.1.10-4  or  0.181  gm.  morphine  per  liter  at  180.  As  a  mean  Kolthoff  chooses 
5.io— 4  mol.  or  0.147  gm.  morphine  per  liter  at  180. 


1000  gins.  ..g 
shaking  for  2  to  3 
by  titration  with  0.01 


Ho0  sat.  with  finely  powdered  morphine  base  by  constant 

weeks  at  20°  contain  0.149  gm-  C.7HieN03  as  determined 
n  HC1  using  methyl  red  as  indicator. 

( Baggesgaard-Rasmussen  and  Reimers,  1935*1 


Solubility  of  Morphine  in  Water  at  Different  Hydrogen 
Ion  Concentrations  at  20 °. 

■< Baggesgaard-Rasmussen  and  Reimers,  1935.) 


An  excess  of  finely  powdered  morphine  base  was  shaken  for  periods  of  8  to 
10  days  with  a  series  of  buffer  solutions  of  T>h  varying  from  6.7  to  10.3* 

The  morphine  in  the  saturated  filtered  solution  thus  obtained  was  calculated! 
from  nitrogen  determinations  made  by  the  Kjeldahl  method. 


Buffer 

Mixture 

h  of 

the  sat. 

solution 

Gm.  Mol. 

Morphine 
per  liter 

Phosphate 

6.66 

O.O1388 

ft 

6.72 

0.01154 

l» 

6.80 

0.01001 

ft 

6 .90 

0.00852 

tl 

7.08 

0.00537 

II 

7.12 

0.00459 

II 

7.26 

0 .00332 

II 

7*51 

0.00219 

II 

8 .00 

0.00109 

Borate  +  HC1 

8.15 

0.00088 

Buffer 

Mixture 

Borate  +  HC1 

PH  Of 
the  sat. 

solution 

8.38 

Gm.  Mol. 

•  Morphine 
per  liter 

o.ooo75 

II 

II 

8.53 

0.00068 

II 

II 

8.78 

0.00053 

II 

It 

9.00 

0.00051 

II 

II 

9.10 

0.00056 

Borate  +  NaOH 

9 . 18 

0.00057 

II 

II 

9.42 

0.00069 

II 

II 

9.62 

0.00098 

II 

II 

9.86 

0 .00138 

II 

II 

.10.27 

0 .00200 

Solubility  of 


Aq.  Salt  or  Base. 


Morphine  in  Aqueous  Soluhons  of  S^ts  and  Bases  at 
Room  Temperature,  Shaken  Eight  Days. 

(Dieterich,  1890.) 


In  N/10  Salt  or  Base. 

Grams  per  Liter. 

Salt  or  Base. 


nh4oh 

(NH4)2COs 

KOH 

K2COs 

KHCO, 

NaOH 
Na2C03 
NaHCO, 
Ca(OH),  (sat.) 


3-51 
4.80 
4.62 
6 .92 
10. 02 
4  00 

5-3° 

8.41 


Morphine. 

O  ■  20 
0  031 
2.78 

O  20 
0  024 

3  33 
009 
0.032 
I  00  (250) 


In  N/i  Salt  or  Base. 

Grams  per  Liter. 


Salt  or  Base. 

35  08 

48-03 

4616 

6915 
100  16 
40-05 

53  °3 

8406 


Morphine. 

0-505 
o  040 

o-379 

o  040 

014 

0044 
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Solubility  of  Morphine  in  Aqueous  Solutions  of  Ammonia. 

(  Heiduschka  and  Faul,  1917.) 

An  excess  of  finely  ground  crystalline  morphine  was  constantly  agitated  v.ith 
the  ammonia  solutions  in  a  thermostat.  The  saturated  solutions  were  analyzed 
by  evaporating  and  weighing  the  residues  dried  at  ioo°. 


Normality  of 

Gms.  C„H1(M),.n,0 

Normality  at 

Gms. C,7H|9NOj.  11,0 

aq.  ammonia. 

t”. 

per  100  cc.  sat.  sol. 

aq.  ammonia. 

r 

per  100  cc.  sat. sol. 

0.  I 

18 

0.0882 

o.588  (=  i%NH3) 

18 

0.2480 

0.  I 

25 

0.0974 

o.588  (=  1  %  NH3) 

25 

O. 2550 

0 . 2' 

18 

O . 1 226 

2.94i  (=  5%NH3) 

18 

0.43l6 

0.2 

25 

O. 1240 

2*94i  (=  5%  NH3) 

25 

0.44o6 

1  .O 

18 

0. 3o86 

5.88  (=  10% NH3) 

18 

o.638o 

1  .0 

25 

0.3242 

5.88  (=  ,o%  NH3) 

25 

0.7100 

Solubility  of  Morphine  in  Aqueous  Solutions  op  Methyl  Alcohol  at  2o°. 

(Baggesgaard-Rasmussen  and  Relmers,  1035.) 

The  dissolved  morphine  was  titrated  directly  in  the  alcoholic  solution 
using  methyl  red  as  indicator  and  as  soon  as  the  color  changed  to  reddish 
yellow  4  to  5  volumes  of  water  were  added  and  the  titrations  continued 
until  a  red  end  point  was  reached. 


Wt.  %  CHgOH 


aq.  solvent 

- - - - _ 

sat.  solution 

solvent  ' 

26 

50 

75 

90 

100 (approx. ) 

O.O388 

O.O388 

0*135 

0.135 

0*373 

0.375 

0.710 

5.382 

0.715 

5.688 

Sciraum  o»  Mobpbinb  if  Aqueous  Solutions  of  Ethyl  Alcohol  at  20 

( Baggesgaard-Rasmussen  and  Re  Inters,  1936.) 


Wt  •  %  CgHgOH 

in  aq.  solvent 
5 

10 

20 

30 

40 

50 


/ 


Gm3,  Ci7HiaNOm  100  gins, 
sat .  sol  .* r  solvent 


"\ 


Wt.  %  CgHgOH 
In  aq .  solvent 


0.0200 

0.0214 

0.0325 

0.0596 

O.II4 

0.178 


0.0200 

0.0214 

O.O325 

O.O596 

O.H4 

0.178 


60 

70 

80 

90 

95 

99.1 

100 


Ows.  Ci^iqNC^  per  100  gms . 
<r®at.  sol.  solvent  \ 

0*243  O.243 

0*294  O.293 

0.326  O.327 

°*342  0.343 

°*4ii  0.413 

0*995  1.094 

2  *549  2.6.16 
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Solvent. 


Solubility  of  Morphine 

(U.  S.  P.;  Miiller, 

Gms.  Morphine  per  ioo  Gms. 

Sol  ' 


in  Several  Solvbnts. 
W.,  1903) 


lution. 


Water 

Alcohol 

Ether 

Ether  sat.  with 
H20 

HjO  sat.  with 
Ether 
Benzene 
Water 
Chloroform 
Water 
Acetone 
Aq.  50  Vol.  % 
Acetone 
Water 
Water 


At  i8°-2  2° 
0.0283 


0.0131 

0.0094 


At  250. 
O.030 
0.600 
0.02  24 


At  80°. 

0.0961 

1. 3 1  (6o°) 


0.0447 

0.0625 

0.0254  (20°)  (Winterstein,  1909.) 
0.0504  (20°) 

0.0288  (15°)  (Guerin,  1913  ) 
0.128  (15°) 

O.132  (l5°) 

0.0217  (20°)  (Zalai,  1910.) 
0.0192  (20°)  (Guild,  1907  ) 


Solvent. 

Chloroform 
Amyl  Alcohol 
Ethyl  Acetate 
Petroleum 
Ether 

Carbon  Tetra¬ 
chloride 
Glycerol 

ecu 

Aniline 
Pyridine 
Piperidine 
Diethyl&mine 
50%  Aq. 
Glycerol  + 
3%  HjBOj 


Gms.  Morphine  per  100  Gms. 
Solution. 


At  i8°— 22° 
O.0655 

O.1861 

O.0854 


At  25°. 

0-0555 

0.8810 

0.1905 


0.0156  0.032  (170) 

0.45  (15-5°)  •  •  • 

O.025  (20°)  (Gori,  1913  ) 
6.1  (20°)  (Scholtz,  I9u  ) 

16  (20°) 

39-8  (20°) 

741  (20°) 


5-2 

(r.  temp.) 


(Baroni  and 
Barlinetto, 
.  i9n) 


Solubility  op 


Morphine  at  20  0  in  Mixtures  of  Chloroform  and: 

(Baggesgaard -Rasmussen  and  Reiners,  1935.) 


Ethyl  Alcohol 


Iso  Propyl  Alcohol 


Wt.  %  CgHgOHfl)  in  dis/15  of  oms.  C^jgOg 

solvent  mixture  sat.  sol.  per  100  gms. 


o.oi^CHCljMa) 

10 

20 

30 

35 

40 

50 

6o 

8o 

ioo 

25  f  3* 

50 

75 

100 

100CC  Olive  oi 


sat.  sol. 

1.590 

0  .021 

1.367 

1.004 

1.268 

1.925 

1.183 

2.286 

1.146 

2.288 

1. 11O 

2.267 

1.040 

2.055 

0.981 

1.762 

0.878 

1-337 

0.7957 

1.175 

1.226 

1 .898 

1.042 

1.763 

0.902 

1 . 221 

0.797 

1.004 

dissolve  o.ooS  gms 


Wt .  %  CHgCHCHCHg  in 
solvent  mixture 

o.o(=CHC13>U) 

15 

25 

35 

50 

75 

ioo 


d  15/15  Of 

Gms. 

sat.  sol. 

per  100  gms. 

sat.  sol. 

1.497 

0.011 

1.317 

O.386 

1.213 

O.562 

1.146 

0.650 

1.043 

0.575 

0.915 

0.372 

0.800 

0.207 

(i> 

(3> 


99.35  Wt.  %;  (2)  Ordinary  commercia 
99.1  Wt.  %  C2H50H  was  used. 


.  morphine  at  25° • 


(Walton,  1935 • * 
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Solubility  of  Morphine  in  Several  Solvents  at  250. 

(Schaefer,  1913./ 


Solvent. 


Ethyl  Alcohol 
Methyl  Alcohol 
Chloroform 
Benzene 


Gms. 

CijH,»NO,.HjO 
per  100  cc. 
Solvent. 

O.388 

6.66 

0.04 

insol. 


Solvent. 


i  Vol.  C2H5OH+4  Vols.  CHClj 
“  +4  Vols.  C6H« 

1  Vol.  CH3OH  -f  4  Vols.  CHCI3 
+4  Vols.  C8H6 


u 


Gms. 

c17h„no,.h,o 

per  100  cc. 
Solvent. 

0.66 

0.2 

4-54 

2-5 


Solubility  of  Morphine  in  Ethyl  Ether  at  5.5® 

(Marchionneschi,  1907.) 


Solvent. 

Washed  and  Distilled  Ether 

Ether  Purified  by  Distillation  over  Na 


Gms.  Morphine 
per  100  Gms. 
Sat.  Sol. 

O.O49 

O.263 

0.56 


Solid  Phase. 

c17h19no3.h2o 


u 


Ci7Hi9N03 


MORPHINE  ACETATE  CH3COOH.C17H1#NOa  Morohine 

Hydr°chloride  HC1.c„H1.N0>.3H,O.  Moi^hin^ Tu^hate  TC* 
U '  vTAoINU3^‘5H20,  and  AP°  Morphine  Hydrochloride  HC1.C,, 

vJj. 

Solubility  in  Several  Solvents. 

(U.  s.  P.) 


Solvent. 


Acetate. 


Grams  per  100  Grams  of  Solvent. 


25 


Water  44.9 

Alcohol  4.6 

Chloroform  0.21 
Ether 

Glycerine  19.2 


8o°. 

50.0 

40.0* 


Hydrochloride. 

80s? 

5.8l  200.0 

2.4 


Sulphate  Apo  M .  Hydrochloride. 


2.8* 


*5  •  80° 

6.53  166.6 


O.  22 


°-S3* 


25  • 

2-53 

2.62 

0.026 

°-°53 


8o°. 
6.  2C 

3-33 


*  •  •  •  •  • 

•••  2°°t  . 

•  •  •  •  ... 

*  6o#-  f  15  5°. 

guTat^’.'  H’°  diSS°'Ve  169  Kms-  aP°  morPW«  hydrocloride  a,  ,5.5",  and  2.o4 

15.5“  8mS'  9°%  alCOh°'  diSS°'Ve  ,'96  gmS-  aP°  morPhine  hydrochloride  at  about 
100  gms.  H.0  dissolve  4.17  gms.  morphine  hydrated  sulfate  ,5H.O  a  *“5".' 

(Power,  1882  ) 

morphine  salts 

Solubility  in  Water  and  in  90%  Alcohol  at  Ord.  Temp 

(Squire  and  Caines,  1905.)  UMr' 

w  ,.  ,  Gms.  Salt  per  100  cc. 

Morphine  Salt.  ~  - >  » „  . .  Gms.  Salt  per  ioo  cc 

HjO.  .9°%  Morphine  Salt.  - - * - — — 

Morphine  Acetate  Alcohol.  Hf0.  .9°% . 

;;  Hydrochloride.':;  2  Diacetyl  Morphine  (Heroine)  o.n  2.5 

“  Tartrate  Vo  o  \\\  Ethyl  MorPhine  HCUoLn)  14 . 3  £l 

100  gms.  4%  HCIO4  solution  disilve  m  u- 

•44  Rm-  morphine  perchlorate  at  150 
(Hofmann,  Roth,  Hdbald  and  Metzler,  i9lo.) 
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Cl 7HI 9°3 

Solubility  of  Morphine  Salts  in  Several  Solvents  at  250. 

(Schaeffer,  1913.) 

Gms.  of  Each  Salt  Separately  per  100  cc.  of  Each  Solvent. 

JL _ — 

r~ 

Solvent. 

H: 

95%  Ethyl  Alcohol 
85%  Ethyl  Alcohol 
80%  Ethyl  Alcohol 
Methyl  Alcohol 
Chloroform 
Benzene 

1  Vol.  C2H5OH+4  Vols.  CHCI3 
+4  Vols.  CgHg 

1  Vol.  CH3OH  +4  Vols.  CHCI3 
“  +4  Vols.  C6H6 

MORPHINE  HELIANTHATE  CnHi9N03.CuH,sN3S0,. 

,000  cc.  water  dissolve  0.4  gm.  morphine  hehanthale  at  ao-a5".  ^  ^ 

MORPHINE  PICRATE  Cl7H19N0.0H.C6H*(N02)3. 

Solubility  of  Morphine  Picrate  in  Several  Solvents  at  20°. 

The  «  saturated  »  solutions  containing  precipitated  crystals  were  allowed  to 

stand  in  an  incubator  at  n0o  for  two  days  and  then  I 

Gms.  Picrate 
per  ioo  gms.  sat.  sol. 

.  0.22 

.  0 .  1 4 


Morphine 

/drochloride. 

Morphine 

Sulfate. 

Diacetyl 

Morphine. 

Diacetyl  Ethyl 

Morphine  Morphine 
HC1.  HC1. 

O.606 

0.2 

3 

9.I 

4 

I  .  2 

O.4 

.  .  . 

.  .  . 

2 

0-77 

•  •  • 

•  •  • 

. . . 

.  .  . 

4 

II  .  I 

66.6 

Insol. 

Insol. 

66.6 

33-3 

0.526 

Insol. 

Insol. 

12.5 

Insol. 

Insol. 

0.18 

0.0164 

66.6 

4-5 

5 

0.089 

0.0133 

25 

0.71 

1  14 

0.22 

66.6 

20 

20 

o-253 

0.066 

25 

6.6 

8-33 

stand  in  an  juhuuawi  — . 

weighing  the  residues  dried  at  ioo0. 


Solvent. 

Water. 


Abs.  alcohol. 
Acetone.  .  . . 


1 3 . 8  6 


MICHLER’S  KETONE  (Tetramethyl-pa-diamidobenzophenone)  CO[C6H4(4)- 

N(CHj  h2H  dissolve  0.04  gm.  of  ketone  at  20-25°.  (Dehn  1917 ) 

IOO  gms.  H2U  Ul&sutvc  vr  tf  & tt  „  «  “ 

“  pyridine  _  9-92  1(  4,  •<  •« 

“  aq.  50%  pyridine  3-59 

,„c  gms  absolute  alcohol  dissolve  o  63  gm.  Michler’s  Ketone  at  20»-a5» 

:  2qU:.i°mol.  mixture  of  *&£  and  quinoline  dissolve^  , 

Michler’s  Ketone  at  20°-25°.  1 

Freezing-point  data  ane  given  for  matures  of  Miner's  Ketone  and: 

Dimethoxy  stilbeneli »  Naphthols(i) 

SentholU)  Napht  ylam jned) 

Naphthoic  acid(i)  Nerolxne 

U)  Pfeiffer,  ioani  <2>  Pf*i«er  a"d  Aneern-  ld26- 
Results  for  matures  o,  Diethyl  »i«>  benzo  phenoue  and  P  naphthol 
are  given  by  Pfeiffer,  1924. 


Resorcinol l 1 ) 

SkatoK  1 ) 

Veronal (Barbital) (2) 


DIETHYL  DIPHENYL  UREA  (C2H&  N  C 

Solubility  0?  Diethyl  Diphenyl  Urea  in 

(Desvergnes, 

Solvenj:  Gins  .  ( CgH^ 

eW0* 

Water  and  in  Aqueous  Ethyl  Alcohol. 

.  1928.) 

N  CfiHs)?CO  per  100  gins,  solvent  at: 

Vol.  %  CgHgOH 

dJ5  of  solvent 

'  0° 

20° 

50° 

o.o(=  HO) 

— 

0.003 

0.008 

0.012(0.3  at  85°) 

29.9 

O.9656 

t  race 

0.027 

— 

37.3 

0.9556 

0.041 

0.193 

— 

52.4 

0.9310 

0.424 

1 . 690 

— 

68.6 

0.8939 

3.225 

9-857 

— 

77.1 

0.8724 

6-537 

21 . 126 

— 

87  •  l 

0.8430 

12.979 

43.080 

403.28 

92.0 

O.8272 

16 . 646 

55.581 

428.33 

95-2 

O.8145 

24.262 

65.359 

462.66 

100.0 

0.7944 

28.352 

72.673 

545.26 

At  a  temperature  of  50°  and  concentrations  of  alcohol  below  77  vol. 
percent  two  liquid  layers  are  formed.  Results  for  several  of  these  are 
given . 


Solubility  of  Diethyl  Diphenyl  Urea  in  Several  Solvents. 

(Desvergnes,  1928.) 


Solvent 


Gins.  W  CgHgJgCO 

per  100  gins,  solvent  at  Solvent 


CH.COOC  H 

<cfl  j  c6  6 

C  fLOH 

cOh 


cflcf 


36.92  76.84 
34.11  63.59 
28.35  72.67 
25.20' 101.75 
61.03  101.55 
74.90  146.18 


515.26 

799.49 

414.93 


CS2 

CCI4 

C.H  CH_ 

‘cftfcfl 


m 


3  2 


Gins.  (CgHg  Nl  C6H5)2C0 


per  100  grasx  solvent  at 

'  0° 

20° 

31.40 

71.37 

— 

52.8.1 

97-35 

444.66 

28.32 

74.07 

— 

27.67 

50.23 

185.12 

45.98 

72.90 

298.28 

26.47 

58.14 

450.00 

Freezing-point 


data  are  given  for  mixtures  of 


Diethyl  Diphenyl  Urea  and: 


Bromo  dinitro  phenol! 1' 
Dinitro  toluene! 1) 
Diphenyl  amine! 1) 


Nitro  mannitol ( 3 ) 

Nitro  penta  erythritol! 3 ) 
Nitro  toluene! 1) 


Phenol! 2 ) 

Tri  methylene  nitramine! 
Tri  nitro  phenol! 1 ) 

Tri  nitro  toluene! 1) 


|i[[rh^!tand  ®Tlalla’  1933;  lal  Medard, 
Urbanski  and  Rabek-Gawronska,  1934. 


1930  1;  (3)  Urbanski 


1933 


4) 


C  |  7H  2 0^ 2 
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TETRA  METHYL  DI  AMINO  BENZO  PHENONE  N(  CH, )  0CaH C0CaH  N(CH, )  0 . 

o  c  o  4  64  32 

Freezing-point  data  are  given  by  Pfeiffer,  Goebel  and  Angern,  1925  for 
mixtures  of  tetra  methyl  diamino  benzo  phenone  and  each  of  the  following 
compounds:  acenaphthene,  benzidine,  menthol,  naphthol,  naphthylamine , 
naphthoic  acid,  neroline,  nitraniline,  oxybenzoic  acid,  phenyl  acetic  acid, 
resorcinol  and  skatol.  Results  for  mixtures  with  veronal  are  given  by 
Pfeiffer  and  Angern,  1926. 


BENZOYL  CAMPHOR  C17H2Q02. 

Solubility  of  the  Enolic  and  Ketonic  Forms  in  Several  Solvents  at  17 0 

(MacConkey,  1929.) 


Solvent 


Gms .  C17Hg002  per  100  gms.  sat.  sol. 

'  Enolic  form  Ketonic  form  s 


Ethyl  alcohol 

Acetone 

Benzene 


3.37 
19 .0 
37.3 


2.95 
19 .3 
16.9 


Data,  in  the  form  of  diagrams,  are  given  by  Vixseboxse,  1921,  for  the  freezing- 
points  and  for  the  solubilities  of  the  enolic  and  ketonic  forms  of  mono  benzoyl 
camphor  in  ether  (at  1 5°)  acetone,  alcohol,  toluene  and  acetic  acid,  at  17  . 

Solubility  data  have  been  used  by  Dimroth  and  Mason  (1913)  f°r  determining 
the  transition  of  the  tautomeric  forms  into  each  other.  Results  are  given  for  the 
solubility  of  each  form  in  ether,  acetone,  ethylacetate,  ethyl  alcohol  and  methyl 

al<One  liter  benzene  dissolves  256  gms.  enol  benzoylcamphor  at  5°.  by  freezing- 
,  ,  (Sidgwick,  19XS.) 

point  method. 

COCAINE  C17H2,  NO,  (Benzoyl  ecgonine  methyl  ester). 

Solubility  in  Water.  (KolthofT,  1925.) 

By  means  ^sLlm'Lydroxide"'  sofut^^e 

£S'.h£.« -Elated Jo 

Of  the  solubility  product  (L),  : J  normal  Na  OH, 

were  mixed  in  tubes  of  resistan  :  g  ,  normal  Na  OH  crystals  separated 

shaken  and  allowed  to  stand.  With  2  0  cc  of  ^  calcul^ed 

a?X».thTheTo“a«ohne  ^tMissociated  “  ”  *h' 

saturated  solution  is  derived  thus. 

[Cocaine  OH]  sat.  =  —  =  IO-6  ""  IO  m°  ‘ 

.1  The  concentration  of  the  dissociated  part  is  to-  mol.,  so  that  the  total  solubility 

of  cocaine  in  water  is  4-io  1  mo1- 

t.  ornrAlNE  C*Hi,NO.CO.C6H5. 

1  °P  Solubility  in  Water.  (KoUlioff,  1925.) . 

a  o.  i  molecular  tropacocame  M™chl£  caine  after  standing  a  day.  The  pn  of 

rrave  a  just  perceptible  precipitate  °*  troP®™C^n5g  and  a  |OH  )  =  i6.iO'#.  From 
the  solition  was  8.4  corresponding  to  a  hydroxy?  ion  concentration  the  solubility 

the  composition  of  the  solution  and  the  hy  ^  and  the  dissociation  constant 

j^^as0 calculated^ thaV  a  ^satmated  solution  of  tropacocaine  in  water  at 

concentration  of  4-3.10  mol. 
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c 


i7H2 ,0, 


Solubility  of  Cocainb  in  Sbveral  Solvents. 


Solvent. 

t°. 

Gms.  Ci7H2|NO. 
per  too  Gms. 

Authority. 

Water 

20 

Solvent. 

0.028 

(Zalai,  1910.) 

U 

±20 

0. 140 

(Baroni  and  Barlinetti,  1911.) 

u 

25 

O.17 

(U.  S.  P.) 

u 

80 

0.38 

44 

3  Gms.  HjBO*  in  Aq.  50%  Glycerol 

±20 

8 

(Baroni  and  Barlinetti,  1911.) 

Alcohol  (92.5  Wt.  %) 

25 

20 

(U.  S.  P.) 

Ether 

25 

26.3 

44 

U 

18-22 

ii  .6 

(Muller,  1903.) 

Ether  sat.  with  H20 

18-22 

34 

44 

Water  sat.  with  Ether 

18-22 

0254 

it 

Aniline 

20 

76 

(Scholtz,  1912.) 

Carbon  Tetrachloride 

20 

3i  94 

(Gori,  1913) 

Chloroform 

18-22 

100  -(- 

(Muller,  1903.) 

Benzene 

18-22 

100 

41 

Ethyl  Acetate 

18-22 

59 

4% 

Petroleum  Ether 

18-22 

2  37 

41 

Pyridine 

20-25 

80+ 

(Dehn,  1917;  Scholtz,  1912.) 

Piperidine 

20 

56 

(Scholtz,  1912.) 

Diethylamine 

20 

36 

ii 

Sesame  Oil 

20 

4  ■  34* 

(Zalai,  1910.) 

Olive  Oil 

25 

8-3 

(U.  S.  P.) 

Oil  of  Turpentine 

25 

7-i 

44 

100  cc  of  Olive  oil  dissolve 

*  Per  100  cc. 

4-5  gms.  cocaine  at  250.  (Walton,  1935 

COCAINE  HYDROCHLORIDE  C17H21N04.HC1. 


loo  gms.  H20  dissolve  250  gms.  of  the  salt  at  250  and  1000  gms  at  8o° 
100  gms.  92  3%  alcohol  dissolve  38  gms.  salt  at  25°and  71  gms  at  6o° 
100  gms.  chloroform  dissolve  5.4  gms.  salt  at  250. 

100  gms.  glycerol  dissolve  25  gms.  salt  at  150. 


(U.  S.  P.) 
(U.S.  P.) 
(U.  S.  P ) 
(B.P.) 


COCAINE  PERCHLORATE  C17H21N0<  HC104. 

100  gms.  H20  (containing  8%  free  HC104)  dissolve  0.26  gm.  perchlorate  at  6°'. 

(Hofmann,  Roth,  Hobold  and  Metzler,  1910.) 


HYOSCINE  (Scopolamine)  HYDROBROMIDE,  etc. 

Solubility  in  Several  Solvents  at  250.  (u.  S.  p.  vm.) 

Grams  per  ioo  Grams  Solvent. 

- - - - — ^ _ 


Solvent. 

Water 

Alcohol 

Ether 

Chloroform 


Hyoscine 

Hydrobromide 

Ci7H21N04HBr.3Hj0. 

66.6 

6.2 


°-i33 


Hyoscyamine 
Hydrobromide 
C.tHjjNOj  HBr. 

very  soluble 
5o 

0.062 

40 


Hyoscyamine 

Sulfate 

(CpHjjNOs),  HjSO, 

very  soluble 
15.6 
0.04 
0.043 


TETRA  METHYL  DIAMINO  BENZHYDROL  C  H  C 

6  5  6 


Freezing-point  data 
and  benzene  are  given 


for  mixtures  of  tetra 
by  Schmidlin  and  Lang, 


(CH3)4(NH2)«CH0H. 

methyl  diamino  benzhydrol 
1912. 
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C | 7^23^3 
ATROPINE  Ci,H2,N03. 

Solubility  in  Water  at  18°.  (Kolthoff,  t925. ) 

The  aqueous  solution  of  atropine  is  very  unstable.  The  compound  saponifies 
to  tropin  and  tropaic  acid.  The  solubility  diminishes  greatly  on  long  shaking. 
The  author  obtained  constant  values  after  I  to  2  hours  shaking.  The  saturated 
solution  was  filtered  and  25  cc.  titrated  with  o.oi/jHCI  using  methyl  red  as 
indicator.  The  results  correspond  to  a  solubility  of  5.5.10  3  mol.  or  1.59  gna.  per 
liter.  The  dissociation  constant  was  determined  by  colorimetric  pH  estimations 
in  5  cc.  portions  of  a  0.01  mol.  Cn  H23NO3.HCI  solution  to  which  increasing  amounts 
of  0.0 1  ri  NaOH  were  added.  The  calculated  constant  K  =  4.5. io~6. 


ATROPINE  C,7HmN03. 

Solubility  of  Atropine,  C17H23NO3,  and  of  Atropine  Sulfate, 
(Ci7H2!N0,)2.S02(0H)2,  in  Water  and  Other  Solvents. 

(U.  S.  P.;  MUller,  1903.) 

Grams  Atropine 
Sulfate  per  too 


Grams  Atropine  per  100  Grams. 


Solvent. 

Water 
Water 
Alcohol 
Alcohol 
Ether 
Chloroform 
Benzene 

Carbon  Tetrachloride 
Ethyl  Acetate 
Petroleum  Ether 
Glycerol 
Aniline 
Diethylamine 
Pyridine 
Piperidine 
50%  Aq.  Glycerol  ) 

+  3%  H3BO,  i 

Oil  of  Sesame 

•  Zalai,  1910.  t  At  170,  Schnidelmeiser,  1901. 

100  cc  of  Olive  Oil  dissolve 


Solution. 


25 

80 

25 

60 

25 

25 

20 

20 

20 

20 

15 

20 

20 

20 

20 


20 


2 

68 

3 

o 

3 


782  (20°) 


Pe 

Crarrs  Solvent. 
(U.  S.  P.) 

26\ 

454 


21  (20°) 
03  (20°) 

99 

661 

88 

83 


iolf 


JGori,  1913- 


6 

161 


Solvent.  (U.  S.  P  ) 

0.222  (0.13*) 

I  I5 

68.44  27 

hi. 11  52 

6.02  o 

64.10  o 

i.i36t  (i-76t) 


3  33 

34§ 

67§ 

73§ 

H4§ 


0.25* 

§  Scholtz,  19x2.  ^  Baroni  and  Borlin*J.to,  1911. 

(Walton,  1935-) 


1.4  gm.  atropine  at  25 


Distribution  or  Atropine  between  Water  and  Chloroform  at  «*. 

Gms.  Atropine  Recovered  per  15  cc. _ 

Gms.  Atro^jme^Added 


f 

Aqueous 

Layer  (a). 

Chloroform 
Layer  (6). 

0 

a 

0.0010 

0.0057 

5-7 

0.0021 

O.0256 

12.2 

0.0049 

O . I 246 

25-4 

O.Ol6o 

O.6267 

39 -1 

per  15  cc.  H2U-t-i5  cc. 

CHClj. 

0.005 
0.025 
0.125 
O.625 

ATR0P1NE 

100  gms.  water  dissolve  100  gn  .(.uMiMtrnnmtemD. 


100  cc 


Sn90%5coK3.o  gms.  of  the  salt  at  room  temp. 


I 7M2 3~3 


HYOSCYAMINE  CwHojNO,. 

Solubility  in  Several  Solvents  at  i8°-22°. 
(Miiller,  1903.) 


Solvent. 

Gms.  CijHjiNOj 
per  too  Gms. 
Solution. 

Solvent. 

Gms.  C17H21NO1 
per  100  Gms. 
Solution. 

Water 

o-355 

Chloroform 

100-f- 

Ether 

2.02 

Acetic  Ether 

4-9<>3 

Ether  sat.  with  H20 

3QI3 

Petroleum  Ether 

e.098 

Water  sat.  with  Ether  3.125 

Carbon  Tetrachloride 

O.059 

Benzene 

0.769 

Menthyl  MANDELATES.  C6H5CH (OH)COOC10Hj  0. 

Solubility  in  Ethyl  Alcohol. 

(Findlay  and  Hickmans,  1909.) 


Solvent. 

t*. 

Gms. 

Gms. 

per  100 
Solvent. 

p£.  Solv«l- 

t°. 

Gms. 

Gms. 

per  100 
Solvent. 

Solid 

Phase. 

L. 

D. 

L. 

D. 

80%  Alcohol 

35 

.  .  . 

1 .08 

D  80%  Alcohol 

IO 

... 

0.287 

D 

35 

3  19 

.  .  . 

L 

10 

o-595 

•  •  • 

L 

35 

0.80 

0.80 

R  “ 

IO 

0. 184 

0. 184 

R 

35 

0-544 

*■35 

D+R  “ 

IO 

0.404 

0.291 

D+R 

35 

2.83 

0.60 

L+R  “ 

IO 

0-505 

0.088 

L+R 

25 

.  .  . 

0-595 

D  Abs.  Alcohol 

0 

1 .06 

D 

25 

1.64 

.  .  . 

L 

0 

i-93 

L 

25 

0.448 

0.448 

R  “ 

O 

0.625 

0.625 

R 

25 

0.321 

0.882 

D+R  “ 

0 

o-535 

0.915 

D+R 

25 

i .  192 

0.267 

* 

L+R  “ 

4»6  =  0.8517. 

O 

1.03 

0-54 

L+R 

D  =  l  menthyl  d  mandelate,  [a^17-5  =  -9.450  in  alcohol. 
L  =  l  menthyl  /  mandelate  [a]^20  =  -140.92°  in  alcohol. 
R  =  l  menthyl  r-mandelate  [0^“-*  =  -75 .03  in  alcohol. 


MARGARIC  ACID  CH3 ( CH2 )  1&COOH. 

Freezing-point  data  are  given  for  mixtures  of: 


Margaric  Acid 

»  II 

»  It 


[  £almilic  acid ( Smith ,  1936;  Shriner,  Fulton  and 
+  Stearic  acid  "  »  •<  „  M 

"  + Palmitic  acid(  Shriner ,  Fulton  and  Burks, 


HEPTA  DECANE  CH_(CH.)1cCH,. 

^  clo  3 


Burks,  Jr.  , 

M.  II 

Jr.,  1933.) 


Freezing-point 
hepta  decane  wi th 


data  are  given  by  Carey  and  Smith,  ig33 
hexaca  decane  and  with  octa  decane. 


for  mixtures  of 


CH3(CH2 


1  6 


UH 


HEPTA  DECANOL  (Heptadecyl  alcohol) 

Freezing-point  data  are  given  bv  Carev  anH  -u 
hepta  decanol  with  hexa  decanol  aL  wfth  oc^eca™!”3’  miXtUreS  °' 


780 


C  |  8  H  I  2 

CHRYSEN E  CisHu. 

Solubility  in  Toluene  and  in  Abs.  Alcohol. 

(v.  Becchi.) 

ioo  gms.  toluene  dissolve  0.24  gm.  CisHn  at  180,  and  5.39  gms.  at  ioo°. 

100  gms.  abs.  alcohol  dissolve  0.097  gm.  CisHi2  at  160,  and  0.170  gm.  at  boiling 
point. 

Freezing-point  data  are  given  by  Pascal,  1921,  for  mixtures  of  chrysene 
with  anthracene,  with  carbazole,  with  phenanthrene  and  with  both  carbazole 
and  anthracene. 


TRIPHENYL  ARSINE  (C6H5>3As,  etc. 

Freezing-point  data  are  given  by  Pascal,  1912,  1923,  for  mixtures  of: 

Triphenyl  arsine  +  Triphenyl  bismathine 

»  "  +  Triphenyl  phosphine 

"  "  +  Triphenyl  stilbine 

»  »  oxide  +  Triphenyl  phosphine  oxide 

11  »  "  +  Triphenyl  stibine  sulfide 

11  »  "  4-  Triphenyl  arsine  sulfide 

M  "  "  +  Triphenyl  amine 

11  "  sulfide  +  Triphenyl  phosphine  sulfide 

11  ii  »  +  Triphenyl  phosphine  oxide 

11  "  »  -(-  Triphenyl  stibine  sulfide 

11  ii  »  +  Triphenyl  arsine  oxide 

"  bismuthine  +  Triphenyl  phosphine 

11  ii  +  Triphenyl  arsine 

"  phosphine  +  Triphenyl  amine 

11  -  +  Triphenyl  arsine 

11  "  +  Triphenyl  bismuthine 

..  *.  oxide  +  Triphenyl  phosphine  sulfide 

„  11  »  +  Triphenyl  stibine  sulfide 

..  ••  sulfide  +  Triphenyl  thio  phosphate 

11  stibine  +  Triphenyl  arsine 

TRIPHENYL  TRIAZINE,  etc.  ,  .  . 

JXeZrti  triphenyf  .“iSTand  tni^n^ricXxJla"  ofTth/l 
by  Pascal,  1925. 

TRIPHENYL  AMINE  (C.H,).N.  Nat  190-20°.  5  and  5.5  gms. 

100  gms.  96  %  ethyl  alcohol  dissolve  0.74  gm.  (C,  H5)3iN  a  9 

at  74°.  „  ,  ,  1  >~i  (rt  —  o  179081  dissolve  0.73  gm.  (C6H5)3N 

100  gms.  98.5%  methyl  alcohol  [d^  —  0.799  J  ( Boldyrev,  1916.) 

at  190-20°.  5  and  3.3  gms.  at  74°-  * 

IT  .nt  data  are  given  by  Pascal  (1912)  for  the  following  mixtures: 

Triphenylamine  +  Xriphenylarsine  J  Triphlnylbismu?hine 

Triphenylphosphine  +  « 

™  PHOSPHATE,  — 

Freezing-point  lowering  data  are  given  by  9  ^ 

Phenyl  phosphate  PO(OC6 H8)3 


-j-  Phenyl  thiophosphate  P^OCeHrOa- 

t  Triphenyl  pbosphin. na.de POIC.H A 

Plien vlthiophosphate  PS  ,,  »  f  . 

Triethylphosphine  sulfide  PS(C,  s)3  +  phe ny^ethylphosphateCHaPOCOCaHO:-, 
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C | 8H  I  6 

DIPHENYL  -p-  PHENYLENE  DIAMINE  N , N' (CflHg ) 2NC0H4NH2 . 

Freezing-point  data  for  mixtures  of  diphenyl  p  phenylene  diamines  are 
given  by  Dilthey  and  Escherich,  1933. 

RETENE  CleH10. 

Freezing-point  data  are  given  for  mixtures  of  retene  and: 

Anthracenel6)  Picramideli)  Tetryl(s) 

Phenanthrenel 6)  Picryl  chloride(i)  Tri  nitro  cresollu.) 

Picric  acid(i)  Styphnic  ac i d ( l ) ( 3 )  "  "  toluene(2) 

"  "  xylene! 5) 

(1)  Jefremow,  1918;  (2)  Jefremow,  1919;  (3)  Jefremow,  1919a;  (4) 
Jefremow  and  Tichomirowa,  1927;  (5)  Jefremow  and  Tichomirowa,  1928;  (6) 
Pascal,  1921. 

VESUVIN  (Phenylene  bis  azo-m-phenylene  diamine  HC1.) 

C6H4[N2C6H3(NH2,2]2-HC1- 

too  gms.  water  dissolve  8.5  gms.  vesuvin  at  20-25°.  (Dehn,  1917.) 

pyridine  “  11.1  44  “  41  «« 

“  aq.  50%  pyridine  “  31.4  44  44  44  « 


SALIPYRINE  C„H12N,0. C611*. OH. COOH. 

Solubility  of  Salipyrine  in  Aqueous  Solutions  of  Antipyrine 
and  of  Sodium  Salicylate  at  18°.  (Kolthoff,  1927.) 

The  determinations  were  made  by  electrolytic  conductivity  measurements. 
At  1 8°  the  conductivity  of  the  saturated  solution  of  salipyrine  in  water  was 
koo  X  10  3  rec.  ohms.  The  /?»  of  the  solution  was  2.6  and  the  calculated 
[H-  ]  =  2.5  x  10-3. 

In  Aq.  Cn  H1:  N»0. 

Cm.  mols.  per  liter. 


C„H11H10. 
0.0  (11,0) 
0.025 
o .  o5 
o.  10 


Salipyrine. 
O.Ol3i 
o . 007  1 2 
0.00520 

0.00432 


In  Aq.  C6 II*  OH  COO  Na. 

Cm.  mols.  per  liter. 
CtII,0HC00Na. 


0.05 

O.  IO 
0.20 


Salipyrine. 

0.01 14 

0.0122 

0.0126 


Freezing  point  data  are  given  for  mixtures  of: 

Salipyrine  +  Acetanilide  (Hrynakowski  and  Adamanis,  1933a.) 

"  ,  .  t.  "  .  1  ?,ulfonal  (Hrynakowski  and  Staszewski,  1936.) 

„  +  Antipyrine  +  Urea  (Hrynakowski,  i934. )  ’  93 

„  t  Sulfonal  (Hrynakowski  and  Adamanis,  1933a  ) 

+  '  +  Urea  (Hrynakowski  and  Szmyt ,  1938a. ) 

AZO  BENZOIC  ACID  ETHYL  ESTER  p  C^OOCC^N: NCsH4C00C2H5. 

Xrxriii  zix  tint:  %oT  a2° aod  azoxy  be“zoic  acid 

Hexamethyl  MELLITIC  ACID  Ester  C,(COOCH,).. 

arc  given  by  TimmerrnansS(i907)eXamCtllyl  nlelllllc  acltl  aster,  phenol  and  water 


C  i  o  H  o  i  0 
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CODEINE  Ci8H2iN0,.H20. 

CODEINE  PHOSPHATE  C18H2iN03.H3P04.2H20. 

CODEINE  SULFATE  (Ci8H21N03)2.H2S04.sH20. 

Solubility  of  Each  Separately  in  Several  Solvents. 

Gms.  per  ioo  Gms.  Solvent. 


Solvent. 

t°. 

Codeine. 

C.  Phos¬ 
phate. 

C. 

Sulfate. 

Authority. 

Water 

25 

O.80-I . 7 

44-9 

3-3 

(U.  S.  P.;  Baroni  and  Barlinetto, 

<< 

20 

0.84 

.  .  • 

(Zalai  1910.)  [1911.) 

U 

80 

1.70 

227 

16 

(U.  S.  P.) 

Alcohol  (92.3  Wt.  %) 

25 

63-7 

0383 

0. 1 

(Schaeffer,  1913;  U.  S.  P.) 

a  n 

60 

108.7 

I.03 

0.27 

(U.  S.  P.) 

Methyl  Alcohol 

25 

62.8 

0.56 

(Schaeffer,  1913.) 

Chloroform 

25 

I33-I5I 

0.015 

0.007 

(Schaeffer,  U.  S.  P.) 

Carbon  Tetrachloride 

20 

2.94-1.33 

... 

.  .  . 

(Gori,  1913;  Beilstein,  Suppl.) 

Ether 

25 

8 

0.075 

Insol. 

(U.  S.  P.) 

Benzene 

25 

11. 4 

•  .  • 

(Schaeffer,  1913) 

T  richlorethylene 

3  Gms.  H3B03  per  100  cc. 

15 

12 

•  ‘  * 

(Wester  and  Bruins,  1914  ) 

aa.  <;o%  Glycerol 

ord. 

t.  4 

.  .  . 

. . . 

(Baroni  and  Barlinetto,  1911.) 

IOO  gms.  trichlorethyiene  dissolve  0.U14  gm.  tuuemc  y  (Wester  and  Bruins, '1914.) 

Data  for  the  solubility  of  codeine  and  codeine  sulfate  in  mixtures  of  alcohols, 
benzene  and  chloroform  are  given  by  Schaeffer  (1913)- 

100  gms.  Pet.  Ether  dissolve  0.14-0.22  gm.  codeine  at  250.  (Warren,  1933-1 
100  cc  Olive  oi'l  dissolve  1.6  gms.  codeine  at  250.  (Walton,  1935-) 

CODEINE  TRICHLOR  ACETATE  C10H21O3N.CC13COOH.2H2O. 

100  gms.  sat.  solution  of  codeine  trichlor  acetate  in  water  contain  2.81 
gms.  of  the  salt  (?.2H20)  at  150  and  23.71  gms.  at  54-5  •  (Florence,  1927. 

CODEINE  HYDROCHLORIDE  C18H,,N03.HC1.2H20 

-t  A  1  •>  nma  C  TT  NO  HCI2H0O  at  l5°.5.  (Wilson.  1923.) 

IOO  gms.  HaO  dissolve  3.5l  gms.  C18ri2i1NU**,:1  * 

CODEINE  PICRATE  C«  H21 N03.  HO  .C6  H2(  NO*  )3  ('»•  pt.  >96°-7)- 

mo  gms  (in  water  containou  gm.  Ci8H2,N03.H0C6H2(N02)3  at  20 

sat.  sblm  ion  I  in  abs.  alcohol  »  o.o95»  >>  » 

of  codeine  picrate  (  in  acetone  ”  ’  9  (Maplethorpe  and  Evers,  1925.) 

BORNYL  PHTHALATE  acid-d-  Cx  0H17OCOC6H4COOH. 

.  .  fnr  : y tu res  of  the  d  and  1  compound  are  given  by 
Freezing-point  data  for  mixtur. 

Ross  and  Somerville,  1926. 

LINOLENIC  HEXABROMIDE  ^■'‘>«»r«0!'1.noleilic  hexabromlde  and  of 
to&fpWK  and  z”"aUsnin%8  solvent,  are  given  by  Imperial  and  West,  .9»  • 

linoleic  ACID  C18H3202. 

rvf  1  innlpic  acid  with  iso  oleic,  with 
Z  SS'S-ri.  acids  are  given  by  Kocry  and 

Griengl,  1931* 
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TriAMYLOSE  [C6  Hi0O5]3. 4  H2  O,  p  HexaAMYLOSE  [  C6  H10  Os  ]6 -9  H2°- 

Solubility  of  Each  in  Water. 

( Pringsheim  and  Derniko**,  1922.) 

The  compounds  were  each  dissolved  in  water  by  warming  and  the  solutions 
allowed  to  stand  at  20°  untill  completely  crystallized. 

ioo  gms.  of  ihe  sab  solution  of  Tri  amylose  contain  i.3g  gms.  of  the  anhy¬ 
drous  compound.  .  .  , 

ioo  gms.  of  the  sal.  solution  p-Hexa  amylose  contain  2.40  gms.  of  the 

anhydrous  compound. 

The  accuracy  of  the  above  results  is  questioned  by  Karrer,  1920.,  who  found  no 
difference  in  the  solubility  when  the  finely  powdered  compounds  were  shaken  with 
water  at  the  same  temperature. 

aELEOSTEARIC  ACID  C17H31C00H. 

Solubility  of  ol  Elbostearic  Acid  in  Aqueous  Ethyl  Alcohol  at  o°. 

(KU,  1937.) 


voi .  %  c2h5oh 
In  aq .  solvent 


54.84 

59.6l 

70.19 


Qms.  COOH  per 

100  @ns.  sat.  sol. 


0.023 

0.070 

0.113 


Vol. 

In  aq.  solvent 


%  CgHgOH 


76.05 

80.33 

90.14 


Ctas.  C17h31C00H  per 
100  gms.  sat.  sol. 

O.614 

O.983 

3.28 


100  gms.  sat.  solution  of  ot  eleostearic  acid  in  nitro  benzene  contain 

(Ku,  1937.) 


3-75  gms.  C17H31C00H  at  o°. 


STEAROLIC  ACID  CH3(CH2  ^  C:C(CHg)7  COOH. 

Freezing-point  data  are  given  by  Rheinboldt  and  Lauber,  1929,  for 
mixtures  of  stearolic  acid  with  cholic  acid  and  with  hyodesoxy  cholic  acid. 

CHAULMOOGRIC  ACID  QH  :CHCH,CH,CH(CH  „ ) ,  „C00H . 

chrn?mnnng:P°intHdatauaue  given  by  C°le  and  Cardoso>  1937,  for  mixtures  of 
chaulmoognc  acid  with  hydnocarpic  acid  and  for  mixtures  of  hydnocarpic 
acid  with  palmitic  acid.  y 

RAFFINOSE  G)g H^oOui-f  5H*0. 

Solubility  of  Raffinose  in  Mixtures  of  Water  and  Pyridine  at  25<> 

( Fucher  and  Uelin,  1921.) 

A  hif|H  degreC  of  accufacy  is  not  clained  for  the  results.  Constant  agitation  was 

ev»r,lL"  Tpl?y;.a  t0,insure  8aturat‘°n.  The  solutions  were Analyzed  by 
evaporation  and  weighing  the  residue.  y  ^ 

Per  cent  Gms.  Rafdnose  Per  cent  C  II  v  fn.c  n.rn  »  ^ 

In  solvent.  per  100  gras  solvcni  ,  Bafllnose  Per  cent  C4HSN  Gms.  Rafdnose 

per  gras,  solvent.  insolvent,  per  1 00  gms.  solvent.  insolvent,  per  too  gras,  solvent. 


O .  O  (=11,0) 

10. o 

20 

5o 

4o 

5o 


29.83 
23.12 
22 .  1  6 
18.88 
1 3. 4* 
9- 94 


60 

70 

80 

81. 

9” 

9i 


6.5i 

5.32 

7.40 

4-49 
24  •  5o 
2.4 .  li 


92 

94 

96 

98 

160 


24.7 
36.9 
4'  -9 

45.7 

79.08 


IOO  gms.  abs.  alcohol  dissolve  3.6  gms.  raffinose  at  20-25° 

XosTat  ao-“'5»m°'eCU'ar  mixU,ro  °f  alcoho1  and  quinoline  dissolve  5.o4  gms. 

I  Pucher  and  Dehn,  1921.) 


^ I  8  3  2  1  6 

RAFFINOSE 


^18^32^1^  5  ^gO- 


Solubility  of  Raffinose  in  Water. 

(Hungerford  and  Nees,  1934.) 


t° 

0ms*  ci8H32°t6  per  100  0,13 

t° 

Gms.  CjgHggOjg  per  100  gms. 

'sat.  sol.  Water 

\  u 

'  sat.  sol. 

Water  ' 

0.0 

3-3  3.4 

30 

21.3 

27.1 

10.0 

6.2  6.6 

40 

33.3 

49.9 

16.38 

9.48  10.47 

50 

46.5 

86.9 

20.0 

12.0  13.6 

60 

60.6 

153.8 

25.05 

16.28  19.45 

70 

74-3 

289.1 

78m.pt.  84.84 

559.63 

The 

The 

solid  phase  is  C18H32016 
solubility  of  raffinose 

.5H20  in  all 
anhydride  at 

cases . 

25°  is  about  1000 

gms.  per 

ioo  gms.  of  H20  and  the  solution  is  too  viscous  to  permit  a  rapid  trans 
tion  to  the  penta  hydrate  which  is  the  stable  form  below  78°. 

OLEIC  ACID  C8HifCH:CH(CH2)7COOH. 

Solubility  of  Oleic  Acid  in  Aqueous  Alcohol  Solutions  at  250. 

(Seidell,  1910.) 

Oleic  acid  of  du  =  0.8935  and  containing  99-5%  acid,  determined  by  titration, 
was  used.  It  was  found  that  the  addition  of  as  little  as  one  drop  of  this  acid 
to  aq.  alcohol  solutions  containing  up  to  50  wt.  %  C2H6OH  caused  an  opalescence 
on  shaking,  therefore,  indicating  a  solubility  of  less  than  about  0.05  gm.  acid  per 
100  cc.  water  or  of  aq.  alcohol.  With  solutions  containing  more  than  50  wt.  % 
C2H6OH  the  following  results  were  obtained: 
cc.  Oleic  Acid  per 

100  cc.  Aq.  Alcohol  to  Remarks, 

produce  cloudiness. 

O.08  —  0.2  Cloudiness  gradually  increased. 


Wt.  Per  cent 
C'iHjOH. 


51 

58.2 

655 

70.2 
8l  .4 


0.2  —O.4 
0.3  -0.6 
0.6  —1 
00 


Cloudiness  disappeared  when  about  5.5  cc.  acid  had  been  added. 

«  “  “  “  4.5  cc.  “  “  “  “ 

No  cloudiness  appeared  at  all. 

It  was  found  that  although  the  end  points  obtained  by  addition  of  oleic  acid 
to  aq.  alcohol  mixtures  are  not  sharp,  they  become  so  when  the  procedure  is 
changed  to  addition  of  H20  to  mixtures  of  oleic  acid  and  alcohol.  By  this  methcxl 
perfectly  clear  liquid  may  be  transformed  by  one  drop  of  the  H20  to  an  opa- 
kTscent  mixture  which,  after  standing  a  few  minutes  separates  into  two  liquid 
layers.  Determinations  made  in  this  way  gave  the  following  observed  and  cal¬ 
culated  quantities. 


Gms.  of  Constituents  to  Yield 
Opalescent  Mixtures. 


Alcohol  +  Oleic  Acid  Mixture. 

Oleic  Acid. 

1-794 
3-588 
4  485 
7  175 
11 . 210 
22.420 
20.810 
8.969 


C,H»OH. 

15-3° 
i5-3o 
15-3° 
15-3° 
15-30 
24.42 
i5-3o 
1 -195 


H.O  Added 
to  Cause 
Separation. 

IO.4 

10.2 

9.8 

9-25 
8.05 
10. 10 
6.50 
0321 


Results  Calculated  from  the 
Plotted  Curve. 

Wt.  Per  cent  cc.  Oleic  Acid  Gms.  Oleic  Acid 

per  100  Gms. 
Sat.  Sol. 


QHjOH  in 
Aq.  Alcohol. 


per  100  cc. 
Aq.  Alcohol. 


57 

58-5 

60 

62.5 

65 

67  5 

70 

75-5 

80 


o 

11 

30 

49 

69 

9i 


o 

5 

12.3 

20 

3°-5 

40 

50 

68.5 

88 


Alter  standing  24  hours  the  opalescent  mixtures  separated  into  layers  which, 
on  nnalysis,  ga"ge  ?he  results  shown  in  the  following  table: 


Composition  of  Upper  and  Lower  Layers  Obtained  by  the  Addition  of 
Water  to  Mixtures  of  Aqueous  Alcohol  and  Oleic  Acid  at  2 50. 


Composition  of  Original  Mixture. 


After  Separation  into  Two  Layers: 


Wt.  % 
C,HjOH 
in  Aq. 
Ale.  Used. 
70.  2 
70.  2 
65  5 
70.2 
70.2 
70.2 


cc.  Aq. 
Alcohol 
Mixture. 

25 

25 

26.5 
25 
25 
35 


cc. 

Oleic 

Acid. 

2 

4 

5 
8 

12.  5 


cc.  h2o 

to  Cause  , 
Separa¬ 
tion. 

3-90 
3-70 
i-75 
2. 7-5 
1  -  55 
1 


Lower  Layer. 
» 


Upper  Layer. 
a _ 


cc.  Total 
'  Vol. 

29 
26 
22. 
l6 
6 

4-5 


Sp.  Gr. 
O.893 
O.89O 
O.89I 
O.893 
O.890 


cc.  Oleic 
Acid. 
I.48 
1 . 89 
1-93 
O.98 
0-37 
0.28 


cc.  Total  c„ 

Vol.  SP‘  Gr> 

I  ... 

6 

9-3 

19 

33-2 

55  -  5 


0-875 

0.875 

0.876 

0.878 

0877 


cc.  Oleic 
Acid. 

0-35 
1 . 98 
2 . 78 
6-59 
II.87 
24.  14 


The  C2H6OH  in  the  two  layers  could  not  be  determined  on  account  of  excessive 
foaming  during  distillation  of  the  neutralized  solution.  Some  losses  occurred 
in  transferring  the  original  mixtures  to  the  graduated  cylinders  and  differences 
between  final  amounts  and  those  originally  present  are  due  to  these  losses. 

Solubility  op  Olbic  Acid  in  Aqueous  Ethyl  Alcohol  at  o°. 

(ICu,  1007.) 


V°1 .  %  C2Hg0H  3,13 •  C18H34°2  per  Vol.  %C2HgOH  Oms.  C^H^Og  per 

In  aq.  solvent  100  gms.  sat.  sol.  In  aq.  solvent  100  gms.  sat.  sol. 

54.84  0.20  73-93  4.06 

59.6l  O.42  75.07  7.06 

7Q,19  1.82  76.05  28.00 

71.87  2.44 

Solubility  of  Oleic  Acid  in  Aqueous  Solutions  of  Bile  Salts. 

(Moore,  Wilson  and  Hutchinson,  1909.) 

Solvent.  Gms.  Oleic  Acid  per  100 

...  ,  Gms.  Sat.  Sol. 

o  ,  .  less  than  o .  1 

5%  Aq.  Solution  of  Bile  Salts  about  o  5 

5%  Aq.  Solution  of  Bile  Salts+i%  Lecithin  4 

OLEIC  ACID  C,H1:CH  :  CH(CHI)- COOH. 

Solubility  of  Oleic  Acid  in  Several  Solvents  at  0°.  (Lebrun,  iges,  1900.) 

Dichlor  a«ty,e„r;7u) . 

9  »  (trans  > .  q  "  . 

Klhyl  chloroisocrotonate. .  _  >00 

Bromo  butene-2 . ! . '. ! ! !  85o.5-85«.6  >1™ 

crotonicniiriie!::::::;::;;;;;;;;;  I07.97l®80  *  >,s  , 

*  . .  121°.  8—  1 22° .  2  Zl?. 

Distribution  of  Oleic  Acid  between  Aqueous  Alcohol  and  Benzine.  (Hold.  > 

Strength  of  Aq.  Gm.  (Approx.)  of  Oleic  Acid  in:  '  ’ 

Alcohol  in  Vol.  '  - - *■— -  ' _ 

Per  cent.  •  50  cc.  Aq.  Alcohol  so  cc.  Benzine  LayeP  Dist.  Coef. 

841  oTt?  LUyer- 

l6'?  0112  0.888 

637  0.02$  0.97S 


2 . 6l 

7-93 


I  8  3  4  2 

Solidification-points  of  Mixtures  of  Oleic  and  Stearic  Ac»ds.  (Meidrum, ’13.) 


Solidification 

Per  cent  Oleic  Acid 

Solidification 

- — - — - -  V...., 

Per  cent  Oleic  Acid 

Temp. 

in  Mixture. 

Temp. 

in  Mixture. 

O 

54-8 

50 

44-7 

IO 

53-3 

60 

41.2 

20 

51.6 

70 

36.6 

30 

49-7 

80 

30- 5 

40 

47  -6 

Additional  data  for  the  above  system  as  well  as  for  mixtures  of  oleic  and 
^palmitic  acids  and  for  the  ternary  system  oleic,  palmitic  and  stearic  acids  are 
given  by  Carlinfante  and  Levi-Malvano  (1909).  Results  for  Oleic  Acid  +  Stearic 
acid  are  also  given  by  Fokin  (1912). 


Freezing-point  data  are  also  given  for  mixtures  of: 

Oleic  acid  4  Palmitic  acid  (Smith,  1939;  Koczy  and  Griengl,  1931.) 

"  "  +  Stearic  acid  "  "  "  "  "  11 

"  "  +  "  "  +  Palmitic  (Dubovitz,  1928.) 

"  "  4  Elaidic  acid  (Griffiths  and  Hilditch,  1932.) 

"  "  4  Erythritol  (Puschin  and  Dezelic,  1932.) 

"  "  4  Glycerol  "  "  "  " 

"  "  4  Linoleic  acid  (Koczy  and  Griengl,  1931.) 

The  melting-point  depressions  of  mixtures  of  oleic  acid  and  other 
fatty  acids  were  used  by  Wenzel,  1934,  as  a  method  for  estimating  the 
percentage  of  individual  fatty  acids  in  mixtures. 


-  7 

■P25  yov 

48.2  78.5 

50  73-9 

56.9  53 

60.9  27.2 

62.6  o 


(Kremann  and  Schoulz,  1912.) 

Triolein  +  Tristearin. 


t°. 

m.  A  Cl  LCl 

Triolein. 

28 

95-2 

44 

85-3 

50-7 

76.7 

56 

68.8 

64- 3 

47.2 

64- 3 

25-4 

56 

0 

Tripalmitin  +  Tristearin. 

Wt.  Per  cent 
Tristearin. 

90 

75 

69.4 

60.2 
53 

43  8 
31  ■ 2 

84 

are  also  given. 


TriOLEIN  (CisH3302)3C3H5. 

Solidification- points  of  Mixtures  of  Triolein  and  Other  pats. 


Triolein  -(-  Tripalmitin. 


t°. 


Wt.  Per  cent 
Triolein. 

IOO 


60.4 

58 

57-8 

56 

57-2- 
55- 1 
54-5 
60.4 

Data  for  the  ternary  system,  triolein,  tripalmitin  and  tristearin 


PETROSEL IN IC  ACID  CHglCHg)  10CH:CH(CH2»  4C00H. 

Freezing-point  data  for  mixtures  of  the  cis  and  trans  compound  are 
given  by  Griffiths  and  Hilditch,  1932* 
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ELAIDIC  ACID  CgHj  ?CH :CH (CH2  ) ?COOH . 

Solubility  of  Elaidic  Acid  in  Sbveral  Sterioisomeric  Solvents. 

(Lebrun,  1985,  1930.) 


Solvent 

Dichlor  acetylene  (cis) 

"  "  (trans) 

P  Ethyl  chloro  iso  crotonate(cis) 
Bromo  butane-2(cis ) 

"  "  -2 (trans) 

Crotonic  nitrile 

ft  tl 

Freezing-point  data  are  given  f 


b.  pt.  of 

to 

0mS-  C10H34°2  PC1 

solvent 

l 

100  gms.  solvent 

60.2 

0 

6.20 

48.3 

0 

10.97 

— 

20 

47.4 

94*9 

0 

3.68 

85.5-  85.6 

0 

4.10 

107.7-108.2 

25 

17.45 

121.8-122.2 

25 

12.33 

mixtures  of: 

Elaidic  acid  +  Erythritol  (Puschin  and  Dezelic,  1932.) 

+  Oleic  acid  (Griffiths  and  Hilditch,  1932.) 
"  +  Palmitic  acid  (Smith,  1939.) 

"  "  +  Stearic  acid  "  " 


STEARIC  ACID  CHs(CH2),«COOH. 

100  gms.  HjO  dissolve  0.1  gm.  stearic  acid  at  370. 

Inn  ^nis‘  5%  aqueous  solution  of  bile  salts  dissolve  less  than  0.1  gm.  stearic  acid 
00  gms.  5%  aq,  sol.  of  bile  sale  +  i%  lecithin  dissolve  o.j  gm  steati"add 

resActiveTy  S°‘VentS  'here  15  dissolved  °(  “dium  stearate,  o..8  0.2  and  0  7  gm. 

(Moore,  Wilson  and  Hutchinson,  1909.) 


STEARIC  ACID  CH,(CHf)uCOOH. 

Solubility  of  Stearic  Acid  in  Aqueous  Ethyl  Alcohol  Solutions 
(Thomas  and  Yu.  1923;  Thomas  and  Mattikow,  1926.) 

,,f  Gms.  01,(01,  )ltC00H  per  100  cc.  sat.  solution  at 

Solvent.  o*  ±  r.O  ;  — 

0.8778  -•;()•  55  ±oo5<*>- 

-  °°3i  0.087 

°-°6i  0.0.35*  ,.014 

0 • 396  i.8o{ 


wt.  •/„  c,  ns  011 
In  solvent. 

63 . 07 
86. 16 

91.53 


o.8*36 

°*8°94  o.ii3 

5  %  etaysand  the  determination. 


repeated  ofter  another  period  of45  1/2  days. 

rep™tLh^rSheTplrmdak„n2dryrS  dai'y  '°r  '°  a"d  th'  domination, 

asrtwsr.  . 


SOLOBILIT V  0P  STEABIC  Act,  „  AQ0,ODS  EtBVL  AlCOBOP  AT  0*> 

(KU,  1937.) 


Vo1-  %  c2h5oh 
In  aq .  solvent 


0,0  *  C18H36°2  per 
100  gras.  sat.  sol. 


58.84 

59.6l 
70 . 1 6 


O.048 

0.070 

O.113 


Vo1-  %  CgH50H 
In  aq .  solvent 


°nS-  C18H36°2  per 
100  gns.  sat.  sol. 


76.05 

80  •  33 
90.14 


O.22 

0.37 

0.88 
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Solubility  of  Stearic  Acid  in  Aqueous  Ethyl  Alcohol  at  250. 

(Seidell,  lyio.) 


wt.  % 
CjH4OH 
in  Solvent. 

of 

Sat.  Sol. 

Gms.  C17H35COOH 
per  100  Gms. 

Sat.  Sol. 

Wt.% 
CjH.OH 
in  Sofvent. 

c/05  of 
Sat.  Sol. 

Gms.  C17HaCOOH 
per  100  Gms. 
Sat.  Sol. 

O 

0-999 

O.034 

70 

0.865 

O.80 

20 

O.967 

O.04 

80 

0.841 

I.63 

40 

O.932 

O.  IO 

90 

0.818 

3-30 

50 

O.9II 

O.  l8 

95 

0.807 

5-55 

60 

0.888 

0.40 

100 

0.795 

8.30 

ioocc.  f  94.3  Vol.  %C2H50H contain 0.0996 gm.  CnHssCOOHato0  (^0  =  0.8318). 
sat.  sol.  1 95.1  “  “  “  0.1139  “  “  “  (do  =  0.8287). 

in  195-7  “  “  “  0.1246  “  “  “  (do  =  0.8265). 

Saturation  was  approached  from  above  without  constant  agitation.  (Emerson,  1907.) 


Solubility  of  Stearic  Acid  in  Ethyl  Alcohol  at  Several  Temperatures. 

(Falciola,  1910.) 


Gms.  CuH^COOH  per  100  cc.  of: 

_ A _ 


IO 

20 

3° 

40 


Absolute  Alcohol. 
0-9 
2 

4-5 

138 


75%  Alcohol. 

0.15 

0-39 
O.77 


50%  Alcohol. 

O.08  (23°) 

O.  IO 
0.12 


100  cc.  -sat.  solution  in  94-4  Vol.  %  CH, OH  (“methylated  alcohol”  of  <*  = 
0.8183)  contain  0.15  gm-  C„H»CCpH  at  +0.2°.  Saturation  was  approached 
from  above  without  constant  agitation.  (Hehner  and  Mitchell,  1897-) 


Solubility  of  Stearic  Acid  in  Several  Solvents  at  25  . 

(Seidell,  1910) 


Solvent. 

Acetone 

Amyl  Alcohol  (iso) 

Amyl  Acetate 
Carbon  Disulfide 
Carbon  Tetrachloride 
Chloroform 
Ether  (abs.) 

Ethyl  Acetate 

Nitrobenzene 

Toluene 

Fusion-point  data  for  stearic 
stearin  +  palmitic  acid  are  given 


of 

Sat.  Sol. 

Gms.  C17HJ5COC 
per  100  Gms. 
Sat.  Sol. 

0.815 

4-73 

0.815 

9-43 

0.867 

11. 19 

1.163 

19.  20 

1465 

10.  25 

1332 

15-54  ' 

0.744 

20.04 

0.895 

736 

1. 199 

1 . 24 

0.865 

13.61 

d  of  Solvent. 

<*15  =  0-797 
<*20  =  0.  817 
<*20=0.875 

<*25=  1.259 
<*25=  L587 
<*22=  1-476 
<*22=  O.7I  I 

^25  =  0.892 

d25=  1.205 

<*15=0.872  -  -  ;  .,  ,  - 

acid  +  tristearin  and  for  stearic  acid  +  tri- 
by  Kremann  and  Kropsch  (19147- 


*3  ax  &  02.  es  ax  es  ax  es  ax  es  ax 


STEARIC  ACID 
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Freezing-point  data  are  also  given  for  mixtures  of  Stearic  acid  and: 


Apocholic  acid(io) 
Arachidic  acid(i6) 
Cholic  acid(n) 

Desoxy  cholic  acid(io) 
Elaidic  acidly) 
Erythritollt?) 


Glycerol (9) 

Hyodesoxy  cholic  acid(ii) 
Iso  oleic  acid(is) 
Linoleic  acid(is) 
Mannitol(9) 

Margaric  acid! 12) (13) 


Margaric  acid  + 

Palmitic  acid(i2) 
Naphthalene(2) 

Oleic  acid( 141(15) 
Palmitic  acid(s) (6) ( 12) 

"  +  oleiclij (3) 
(4M8) 


Tri  palmitin(7) 

(1)  Carlinfanti  and  Levi-Malvano,  1909;  (2)  Courtonne,  1882;  (3) 
Dubovitz,  1928;  (4)  Fokin,  1912;  (5)  Giua,  1916;  (6)  Jefremow,  1927a; 

(7)  Kremann  and  Klein,  1913;  (8)  Meldrum, *1913;  (9)  Puschin  and  Dezelic, 
1932;  (10)  Rheinboldt ,  Flume  and  Konig,  1927;  (11)  Rheinboldt  and 
Lauber,  1929;  (12)  Shriner,  Fulton  and  Burks,  1933;  (13)  Smith,  1936; 

(14)  Smith,  1939;  (15)  Koczy  and  Griengl,  1931;  (16)  von  Meyer,  Brod’ 
and  Soyka,  1913. 


The  melting-point  depressions  of  mixtures  of  stearic  and  other  fatty 
acids  were  used  by  Wenzel,  1934,  as  a  method  for  estimating  individual 
fatty  acids  in  mixtures. 


DISTEARINS 


Solubility  of  Di  Stearins  in  Sbveral  Solvbnts. 

(Robinson,  Roche  and  King,  1932.) 


3  £  expeH»enta“d 

ness  sod  ^ 


Dl  Stearin 


M.  pt. 


Capro-c* * p-di  stearin 
"  a,  a'  » 

"  a»,p 

"  a*'  u*  " 

Lauro  a*  p  ;< 

"  a ,  a '  I* 

Myristo  a',p  « 

a  j  a '  I' 

Palmito  a',p  " 

"  a,  a'  I' 

"  a '  p.  n 

a, a'  I' 


48.2 

56.2 

48.2 

56.2 
50.6 

59-8 

58.5 

63.5 

62.6 
68.0 
62.6 
68.0 


Solvent  t°  0ms-  stearin  per 

lOOcc  solvent 


Acetone 

II 

Alcohol 

II 

Pet.  Ether 

•I  11 

Alcohol 

II 

II 

II 

Acetone 

It 


29.0 

29.0 

27.5 

27.5 

27.5 

27.5 

29.0 

29.0 

27.5 

27.5 

27.5 

27.5 


39-45 

2.57 

0.22 

0. 14 

38.41 

11.42 
0-59 
0.47 
0.42 
0.10 
1.82 
0.61 


C  I  8^3  6^2 
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TRI  STEARIN  C3H5[CH?(CH2)  16C02]3. 

Solubility  of  Tristbarin  in  Several  Solvents. 

(LosRlt,  1928.) 

The  determinations  were  made  by  the  thermic,  the  sealed  tube  and  the 
analytical  methods.  The  author's  results  were  plotted  and  the  following 
values  estimated  from  the  curves. 


Gms.  C?H5[CH?(CH2)  Per^lOO  gms.  sat,  solution  In: 


/~ 


5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

6o 

70 


C6H6 


0.7 

1.0 

1.5 

4.2 

7.0 

12.5 

23.0 

37-0 

51.0 

75.0 

93-0 


^2^  2° 


0.3 

0.5 

2.0 

5-5 

13*5 

27.5 

43*0 

72.5 
94.0 


CHC13 

1.0 

3-5 

6.7 

10.5 
15.0 
20.0 
27.0 
34-0 

42.5 
51.0 
71.0 
94.0 


(CgHgOH) 


0.02 


0. 

0. 


03 

15 


0.6(65°: 
1.2(67° 


CSc 


0.2 

0-5 

1.0 

1.6 

4.5 

12.0 

24*5 

40.0 

51.5 

72.0 

91.0 


Similar  results  are  also  given  for  Tri  palmitin  Tri  myristin  Tri 
1  •  Tri  r anri n  Results  for  the  solubility  of  iri  acetin,  iri 

butyrio^Tri'capronin * au^Tr  i  caprylin  in  benzene  are  also  gtven  by 

Loskit . 

Freezing-point  data  are  given  for  mixtures  of  Tri  stearin  and: 

Palmitic  acid  +  stearic  acid  (Kremann  and  Kropsch,  1914. I 
"  "  +  tri  palmitin  ^  n  „ 

Stearic  acid  +  ^  „  (Kremann  and  Schoulz,  1912.) 

Vri  palmitin  (Meldrum,  1913.) 

PHENACYL  STEARATE  CH3(CH2)  16C00. CH2C0C6H5  etc. 

SOLUBILITY  OF  PHENACYL,  BROMO  PHENACYL  AND  CHLORO- 
S°“p£SyZ  »«.*»•  IN  ,5*  Etbxl  ALCOHOI. 

(Hann,  Reid  and  Jameson,  1930.) 

Ons.  Stearate  per  lOOcc 

Formula  95%  alcoftol^at^^ 

Stearate  /__^5  25 

Phenacyl  Stearate  (CH2 !  ^COOCHgSoC^^lr  0.0200  0.0260 

^  ^ . _  11  Stearate  CB,jCHjj i«cooch'cOcJh|c1  0.0648  0.1000 

P  C  ■„  a,  io-l5"  IP..**  »»«'  D'h”'  mU 

,„o  gms  Abs.  Alcohol  dissolve  .3  0  guts  steer, n  •  , 

„  Quinoline  » 
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STEARAMIDE  CH3 (CH2 > 16C0NH2 . 

Freezing-point  data  for  mixtures  of  stearamide  and  palmitamide  are 
given  by  Guy  and  Smith,  1939- 

STEARIC  ANHYDRIDE  (C17  H35CO  ),0. 

ioo  gms.  abs.  alcohol  dissolve  0.023  gm.  stearic  anhydride  at  20°.  (Whitby,  1926.) 

ETHYL  FALMITATE  CH3 ICH2 )  14COOC2H6  . 

Freezing-point  data  for  mixtures  of  ethyl  palmitate  with  ethyl  stearate 
and  with  ethyl  margarate  are  given  by  Smith,  1931. 

Ethylene,  Propylene,  etc.  GLYCOL  ESTERS. 

Solubility  of  Stearic,  and  Palmitic  Esters  of  Ethylene,  Propylene 
and  Trimethylene  Glycol  in  Absolute  Alcohol  at  0°  and  15°. 

( Howe,  1918. ) 

Saturated  solutions  were  prepared  at  a  temperature  slightly  above  l5°  and  these 
were  kept  for  16  hours  in  a  thermostat  at  i5°.  About  10  cc.  of  the  clear  supernatant 
solution  were  withdrawn,  weighed  accurately  and  the  alcohol  evaporated  and  the 
residue  dried  at  95°  and  weighed.  The  remainder  of  the  saturated  solution  was 
placed  in  a  mixture  of  melting  ice  and  kept  at  o°  in  a  refrigerator  for  several  hours. 
The  supernatant  solution  was  again  analyzed  as  before. 


Gms  cmpd. 

par  100  gms.  C,H3OH  at 


Compound. 

Mono  Stearic  Ester  of  Ethylene  Glycol 
D1  •  »  »  . 

Mono  Palmitic  »  »  » 

D1  ■  «  »  |. 


Mono  Stearic 

111 

Mono  Palmitic 
D  i  » 

Mono  stearic 
Dl 

Dl  Palmitic 


Propylene 


Trimethylene 


Formula.  M.  pt. 

CHJ0lf.CII1<C„H,501)  58.  b 

CH,|C„IIIS0,|.  CH,(C  1  |H1S0,)  -5 .0 

uf2oit.cn,(C,6iiMo,)  01.5 

gh,(c,6ii,,o,)ch,(C,#h3,os)  68 .  7 

1 .2cn,cnoiiciisi  c„ii,sof)  59 . 5 

*  •'Hi('H(C|,II,10)|CHI(C|,Hli01|  T2.3 

*  CH,CIIOH.CH,!CleHslO,)  54 . 2 

*  CH,CH(C1,II,10,)CH1(C„IfJI0l)  68.8 

1.3CHsOIfCII1CIIt(Clln3sO,)  6o.5 

»  CH,(C„H1s0,)CHj.CH,(C1,U,50,)  64.7 

»  CHjlCteHjjOjlCIIj.cndCuHj,!^)  56.2 


0“. 

15*. 

0.67 

2.0 

0.01 

0.02 

1 .62 

10. 0 

0.018 

o.o55 

0.021 

0.034 

0.0012 

o.oo63 

0.0193 

0.0907 

o.o5i6 

0 . 0 1 1 5 

o.oi43i 

o.o3o5 

0.00126 

o.oo38i 

0.0244 

0.0617 

OCTA  DECYL  IODIDE  CH3(CHg)  ieCH2I . 

Freezing-point  data  are  given  by  Smith,  1932b,  for  mixtures  of  net, 
Jl  iodide  with  hexa  decyl  (cetyl)  iodide  and  with  iodo  hexa  decane. 

OCTA  DECANE  CH,(CH2)  1#CHS. 

Freezing-point  data  are  given  for  mixtures  of: 

Octa  decane  +  Hexa  decane  (Smith,  1932b.) 

+  Hepta  ddeane  (Carey  and  Smith,  1933.) 

OCTA  DECANOL  (Octa  decyl  alcohol)  CH3<CH2)  16CH20H. 

Freezing-point  data  are  given  for  mixtures  of: 
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TRINITRO  TRIPHENYL  METHANE  p,p',p"  CH(CeH4N02>3. 

Freezing-point  data  for  mixtures  of  trinitro  triphenyl  methane  and 
sarcosine  anhydride  are  given  by  Pfeiffer  and  Angern,  1926. 

DIPIPERONAL  ACETONE  ICH:CHC6H302CH2)  2C0. 

Freezing-point  data  for  mixtures  of  dipiperonal  acetone  and  iodo 
biphenyl  are  given  by  Pfeiffer,  Schmitz  and  Inoue,  1929* 

CINNAMYLIDENE  0  NAPHTHYL  AMINE  CeH5CH:  CH.CH:N.C10H7  . 

Freezing-point  data  for  mixtures  of  cinnamylidene  fi  naphthylamine 
and  diphenyl  butadien  are  given  by  Pascal,  1914- 

BENZOYL  DIPHENYL  p  CeH5.C0.CeH4.C6H5. 

Solubility  of  Benzoyl  Diphbnyl  in  Aqubous  Solutions  of 
Sulfuric  Acid  at  25°  • 

(Hammett  and  Chapman,  19  ?4. ) 


Ctos.  H2S04  per 
100  gms.  aq.  solvent 


Ons.  CigH140  per 
100  gms.  sat.  sol. 


70.34 

75-55 

77-40 

78.70 

79-77 


0.00044 

0.00552 

0.0196 

0.0434 
0. 2066 


TRIPHENYL  BROMO  ( and  Chloro)  METHANE  (C0H6)3CBr. 


100  gms.  dissolve  39-5  gms. 

..  6m6  «  85.8  " 


(CflHc ) ^CBr  at  25 
(C6H5i;CCl  "  "  (Halford,  1931. 


Triphenyl  METHANE 


CH(C6H5)j. 

Solubility  in  Aniline. 

(Hartley  and  Thomas,  1906.) 


By  synthetic  method,  see  page  292 . 
Gms. 

CH(C*H6)s  Mol.  per 
♦  0  per  100  cent 


Solid 

Phase. 


23.0 

lution. 

5-4 

35  3 

9-5 

43° 

13-5 

52.1 

21  9 

61  4 

36-5 

66  0 

47.2 

68.7 

54-8 

70.1 

646 

100 

gms. 

contain  16 

T  Q-  CH(C*Hs)3  CeHjNHj 

1  •°D  rhombs 

3-8 

5.6 

«• 

9-7 


Gms. 

CHCCftHsia  Mol.  per 
t  °.  per  100  cent 

Gms.  So-  CH(CaH*)a. 
lution. 


Solid 

Phase. 


sat 


lution. 

7I.3  O7  9  44  • 0  rhombs 

71.6  717  49 ' 1 

71.2  76.3  55-1 

70.6  78.3  57  9 

71.6  82.1  63.5  CH(C*H*)j  monochnic 

74.3  84  9  68. 2 

82.1  91  -7  809  “ 

f  87.3  961  9°  2 

’solution  of  triphenyl  methane  in  liquid  sulfur  dioxide 
-  -  -  *  *0.  (DeCarli,  1927. > 


CH(C6H6>3  at  ?  t 


Triphenyl  METHANE 


Solubility  of  Tri  Phenyl  Methane  in  Carbon  Bisulphide. 

(Etard  —  Ann.  chim.  phys.  [7]  2,  570,  ’94;  below  —  8o°,  Arctowski  —  Z.anorg.  Ch.  ix,  273,  ’95.) 


t°. 

Gms.  CH(C*H*)s 

per  100  Gms. 
Solution. 

t°. 

Gms.  CH(C«H*)j 
per  100  Gms. 
Solution. 

t°. 

Gms.  CH(C*H*)8 
per  100  Gms. 
Solution. 

-”3-5 

O.98 

-40 

7-5 

40 

63 -7 

—  102 

I.24 

—  20 

13  7 

50 

72.4 

~  9i 

I.56 

O 

25.8 

60 

78.6 

“  83 

1. 91 

+  IO 

38 -7 

70 

85.6 

—  60 

3-4 

20 

43-2 

80 

92.2 

30 

52 -9 

Solubility  of  Tri 

Phenyl 

Methane  iv  Hexane 

AND  IN 

Chloroform.  (Etard.) 

t8. 

Gms.  CH(CsHs)3 
Solution 

per  100  Gms. 
m: 

t°. 

Gms.  CH(C«H*).i  per  100  G 
Solution  in: 

Hexane. 

Chloroform. 

Hexane. 

Chloroform. 

“5o 

IO.5 

30 

I2.5 

48.8 

-30 

I  2 

J5-2 

40 

20  O 

56.I 

—  20 

i  .6 

19  O 

50 

25.8 

63.8 

— 10 

2  2 

23  5 

60 

45  7 

7i  7 

0 

3  5 

28.9 

7o 

62  .0 

79  8 

+  10 

56 

35  0 

80 

78  5 

87.2 

20 

8-3 

4i-5 

90 

97  0 

•  •  • 

Solubility  of  Tri 

Phenyl 

Methane 

w: 

Pyrrole. 


viidiucy  ana  1  nomas.; 


24.6 
29  o 

31  5 

36.8 

42.7 

46.9 

53-2 

60  o 

63  9 

68.5 

71  1 

80  O 
8  Q  2 


Gins.  Mol. 
t  o  CHCCftHj^  per 
'  per  100  Gms.  cent 
Sol.  CH(C6H5)3 

24  3 


Solid 

Phase. 


29.8 
33 

40 

49 
56 

63 
72 
76 
81. 
84. 
91. 
97- 


•4 
6 
.1 
•  o 
9 
•3 
7 
9 

4 

5 

6 


8.1 
10. 4 
12 . 1 
158 
20  9 
25  9 

32.8 

41 .8 
47-4 
55-6 
59-8 
74-8 
91  8 


CHCCeH^j.CJ^NH 
rhombs 


CH(C»H6)s 

monoclinic 


25 
33 
44 
47 
53 
57 

57  6 
62.7 
67.0 

67.2 
74  2 
79  o 

87.2 


>•) 

Thiophene. 

Gms.  Mol. 

CH(CftH8)a  per  Solid 

leriootims,  cent 

Solution. 

CH(CsHs)3. 

26  0 

10. 8 

CH(C#Hj)3C4H4S 

31  1 

J3  5 

„  rhomb* 

43  <5 

21 .1 

«• 

48.4 

24.4 

U 

58  7 

32  9 

It 

70  2 

44-7 

•« 

74  8 

50.6 

«• 

78.7 

56  0 

CH(C*H,93 

81 .9 

60  8 

„  monoclinic 

82 . 1 

61 .3 

4« 

87.4 

70-5 

M 

903 

763 

•« 

96  2 

89.9 

•t 

e  are  given  by  Vignon  (1891). 
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I  6 


Solubility  of  Triphenyl  Methane  in  Pyridine.  (Hartley  and  Thomas,  1906.) 


Synthetic  method  used,  see  note,  p.  292 


t°. 

Gms. 

CH(C,H,), 

per  100  Gms. 
Solution. 

Mol.  per 
cent 

CH(C,H6),. 

Solid  Phase. 

t°. 

Gms. 

CH(C,H6), 
per  100  Gms. 
Solution. 

Mol.  per 
cent 

CH(CeHs),. 

Solid  Phase. 

22.8 

46 . 2 

22 

CH(C,H0, 

59-3 

75-6 

50-3 

CHtQHJj 

3i-7 

53-3 

27 . 2 

“  monoclinic 

67.8 

8l  .9 

59-7 

t< 

37-9 

57  6 

3° -7 

14 

72 .8 

85-7 

66.4 

M 

48.7 

66.6 

39-5 

«« 

80.6 

91-5 

77.2 

a 

53-i 

70.1 

43-5 

M 

86.8 

95-8 

88.1 

M 

Solubility  of  Tri  Phenyl  Methane  in  Benzene. 

(Linebarger  —  Am.  Ch.  J.  15,  45.  ’93-)  (Hartley  and  Thomas.) 


Gms. 

t°. 

CH(C«H6),  per 
100  Grams 

Solid  Phase. 

C*H„. 

3- 

9 

3 

90 

C«Hs+  CH(C«H6)3.C#H« 

4- 

O 

4 

06 

CH(C«H&)j.C*H. 

12 

5 

5 

18 

It 

16 

1 

6 

83 

44 

19 

4 

7 

24 

44 

23 

1 

8 

95 

44 

37 

5 

10 

48 

(C6Hs)3CH.C«H« 

+  CH(CsH*)j 

42 

0 

19 

61 

CH(C«Hs)j 

44 

.6 

22 

64 

44 

5° 

.  1 

30 

64 

•4 

55 

5 

40 

51 

It 

71 

0 

140 

00 

tt 

76 

.2 

3*9 

67 

V 

t°. 

Gms. 

CH(C*H5)3 
per  100  Gms. 
Solution. 

Mol. 
per  cent 
CH(C*H6)3 

Solid  Phase. 

33 

12.6 

4 

4 

CH(C«H5),.C«Ho 

rhombs 

49.4 

24.O 

8 

8 

tt 

656 

38  9 

17 

2 

II 

73  8 

57  5 

30 

2 

M 

77  1 

67.4 

39 

7 

44 

77  9 

763 

50 

7 

«• 

77  5 

80. 2 

56 

4 

41 

76.2 

84  - 1 

62 

8 

44 

74.6 

87  5 

69 

1 

CH(C#H*)s 

monoclini. 

76  0 

89  0 

72 

2 

“ 

78.8 

90  5 

75 

3 

|4 

823 

93  1 

81 

3 

it 

86.6 

95  7 

87 

8 

44 

Hartley  and  Thomas  call  attention  to  the  inaccuracy  of  tfjgtergei According  to 
to  the  correctness  of  the  determinations  of  Kurile  (  9 /•-  •  .  po 

KuriMf  the  tr.  pt.  (C.HS),CH,C.H.  +  C,H,  is  at  4;u  and  I  (;iiqu  ±  {CeH.ifcH 
the  m.  pt.  of  (C6H6)3CH.C6H«  is  78.2°  and  the  tr.  pt.CCeHt^CH.CeHt  + 

is  at  740  and  69.4  mol.  %  (CgHs^CH. 


Freezing-point  data  are  given 


for  mixtures  of  Triphenyl  Methane  and 


AnilineliH 
Anthracene^) 
Biphenyl (9) 

Dichlor  benzene! 7> 
Dinitro  phenol(3> 
Hydroquinone ( 4  * 
Naphthalenel 9 1 
Naphtholsl 4) 


NaphthylaminesU)  Quinonels) 

NitrophenolsU)  Resorcinol (4 

Phenol! 4)  Sarcosme  anhydride! 8) 

Phenylene  diamines(3)(4l(io)Styphnic  acid!  1)  (2 

Picric  acid!  il  (4M  10)  ToluidineU) 
Pyrocatechol (4)  Triphenyl  carbinol! 3» 


Pyrogalloll 4) 


guanidine!  6 ) 


'll  Jefremow,  1,18; 

M tiller  and  ROsler,  »9«.  U>  h«mann,  uae  g  Laotz,  19131 

Kremann.  Sutter  ,  Sitte,  S  ”^ap*”?t^°lnd  ingern  1,26;  <»>  Vignon 
(7)  Morris  and  Cook,  1935.  <8>  Keiner  anu  «  g 

1891 ;l 10)  Rheinboldt  and  Kirscheisen,  1926. 
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TRIPHENYL  CARBINOL  IC6H5)3C0H. 

100  gms.  CeHe  dissolve  16.5  gms.  'C6H6)300H  at  25°-  (Halford,  1931. ) 
Freezing-point  data  are  given  for  mixtures  of  Triphenyl  Carbinol  and: 


Pyrogallol ( 1 ) 

Quinone( 3) 

"  +  nitrophenoll 3) 
Resorcinol! 4) 
Toluidine<4) 

Trinitro  benzene! 1) 
Trinitro  toluene! 1 ) 
Triphenyl  methane(2) 

(1)  Kremann,  Hohl  and  Mllllerll,  1921;  (2)  Kremann,  Mauermann, 

MUller  II  and  Rbsler,  1923;  (3)  Kremann,  Sutter,  Sitte,  Strzlba  and 
Dobotzky,  1922;  (4)  Kremann  and  Wlk,  1919. 


Dinitro  benzenes! 1) 
phenols! 2) 
toluene! 1 ) 
Hydroquinone! 4) 
Naphthalene!  2) 
Naphthols(4) 


Naphthylamine(4) 
Nitrophenols! 1) 
Phenol<4) 

Phenylene  diamine! 1) 
Picric  acid! 1) 
Pyrocatechol(4) 


aTri  PhenylGUANIDINE  C6H6N:C(NHC6H6)2. 


Solubility  in  Mixtures  of  Alcohol  and  Water  at  250.  (Hoilcman and  Antusch.^.j 


Gms. 

Vol.  %  C,H6N:C(NHC,H,), 
Alcohol.  per  ioo  Gms. 

Solvent. 

100  6.23 

95  3-75 

90  2.38 

85  1.58 

See  remarks  under 


Density 

Vol.  % 

of  Solutions. 

Alcohol. 

0.8021 

80 

O.8158 

75 

O.8309 

70 

fO 

00 

d 

60 

Gms. 

C8H5N:C(NHCsH5)i  Density 
per  100  Gms.  of  Solutions. 
Solvent. 

I.06  O.8572 

O.67  O.8704 

O.48  O.8828 

0.22  O.9048 


a  Acetnaphthalide,  p.  705 


o/tHnhpnv?01111  1°werin?/ata  are  given  by  Lautz,  1913,  for  mixtures 

nhrJ  vJ  yl  ^uanidLine  and  each  of  the  following  compounds:  acetamide 
phthalide,  and  triphenyl  methane.  acetamide, 

CINNAMYLIDENE  BENZAL  ACETONE  C6H5CH:CH.CH:CHC0CH:CHCeH6 . 

tszvtssffs  at 

DIANISAL  ACETONE  (CH30CflH4CH:CH)  2co. 

Freezing-point  data  are  given  for  mixtures  of  dianisal  acetone  and: 


Acenaphthene! 2) 
Benzoic  acid(2) 
Biphenyl! 3) 
lodo  biphenyl(3] 


Naphthols! 2) 
Naphthylamine! 2I 
Nerolin! 2) 


Nitraniline! 2) 

Phenyl  acetic  acid! 1) (2) 
Resorcinol (2) 


Schmitz  and^noue?2^2’  Pfeiffer’  Goebel  a^  Angern,  1925;  (3)  Pfeiffer, 


THEBAINE  (Para  Morphine)  Ci9H2iN03. 


Solubility 

IN 

Several  Solvents. 

Solvent. 

t8. 

Gms.  Thebaine  per 

100  Gms.  Solvent. 

Authority. 

92  Wt.  %  Alcohol 

25 

O.  I 

•  •  • 

Ether 

10 

0.71 

•  •  • 

Aniline 

20 

30 

(Scholtz,  191a.) 

Pyridine 

20 

9 

it 

Piperidine 

20 

2 

it 

Diethylamine 

20 

9-7 

100  gms.  Olive  Oil  dissolve  0.8  gml  thebaine  at  25°.  (Walton,  1935  ) 


THEBAINE  C19H21INOs. 

Solubility  of  Thebaine  in  Water.  (Kolthoff,  1925.) 

The  dissociation  constant  was  calculated,  from  colorimetric  measurements 
in  mixtures  of  0.01  n  thebain  hydrochloride  and  0.01  n  Na  OH  solutions,  to  be 
K  =  9.10-7.  For  the  determination  of  the  solubility  product  it  was  found  that  a 
mixture  of  5  cc.  of  a  0.01  n  thebaine  hydrochloride  solution  and  0.9  cc.  of  0.01  n  NaOH 
gave  a  slight  crystalline  deposit  after  4  hours.  The  pii  of  the  solution  was  7.6. 
Calculating  from  this  experiment,  Lthebaine  =  2.io— 9.  From  this  value  and  the 
dissociation  constant,  the  solubility  of  thebaine  in  water  was  calculated  to  be 
2.2. 10-3  mols.  or  0.685  gms.  per  liter  at  i5°. 


THEBAINE  PICRATE  C19  Hst  NOj.HOCeHafNOaV 

100  gms.  sat.  sol.  of  Thebaine  picratein  water  contain  0.20  gm.  of  the  salt  at  20°. 


»  » 

»  )> 


»  »  abs.  alcohol  » 

»  »  acetone  » 


o .  1  o  »  »  »  »  »  » 

i  o .  1  »  >»  »  »  »  (> 

(  Maplethorpe  and  Evers,  1925. ) 


CINCHONIDINE  C19H22N20. 

Solubility  in  Water  at  15°.  (Kolthoff,  1925.) 

In  determining  the  solubility  product  it  was  found  that  5  cc  of  a  0.0086 >  norrn^ 

cinchonidine  sulfate  solution  +1.2  cc  0.01  normal  Na  OH  just  yielded  a  lew 
crvstals  The  ph  =  7.6  and  p0n  =  6.6,  corresponding  to  [OH  J- 2.5.10  . 

x  38  IO-9.  The  calculated  solubility  in  water  is  9.10  mols. 

■LiCinchonidine  — 

°" t .ftuiated 'solution  of  c.ncbon.d.ne 

centrationof  o.o324  normal  or  1.286  gm.  (C„H„Na0)a.H2..  2  P 

CINCHONIDINE  HELIANTHATE  Ci9H22N20(C14H15N3SU3). 

,  />  *  sa]t  af  *>0-25°  (Stark  and  Dehn,  1918.) 

1000  cc.  Ha  0  dissolve  0.196  gm.  of  the  salt  at  20  23  . 

CINCHONINE  C19H22N20. 

Solubility  in  Water  at  15°.  (Kolthoff,  1925.) 

•  •  ninhilitv  nroduct  it  was  found  that  5.0  cc.  of  a  0.00975  mo  e 

In  determining  the  solubility  p  J  ^  ^  ^  QH  gave  a  precipitate 

cular  cinchonine  suHate  solution  +  O.  ^  cc  o{  Q  QI  n  Na  0H  the  precipitate 

only  after  loiig  standing.  W^^  had  a  pu  of  6.0  or  a  poa  of  8.2,  correspon- 

— "  Tp^f  5  8aS‘d— nUnshnMK.  =  U,0- 

ThesatuTated  solution  had  a^H  _  IO-10 

and  second  dissociation  constant  K2  -  1.2.10  . 
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Solubility  of  Cinchonine,  Cinchonidine,  Quinine,  and  Quinidine  in 
Several  Solvents.  (Muller,  1903;  see  also  Prunier,  1879.) 

Grams  of  ihe  Alkaloid  per  too  Grams  Solution. 

, _ _ A. _ _  —  - - - - - 

Solvent. 


Ether 

Ether  sat.  with  HjO 
HjO  sat.  with  Ether 
Benzene 
Chloroform 
Acetic  Ether 
Petroleum  Ether 
Carbon  Tetra  Chlorid 
Water 

Glycerine  (15.50) 


Cinchonine 

CuHnN.0. 

C  nchonidine 

c„8. 

uinine 

wNfO*. 

Quinidine 

C^H^O, 

r 

Hydrate. 

Anhydride. 

0.10 

0.211 

I.619 

O.876 

O.776 

O.I23 

0  523 

5.618 

2.794 

I  .629 

0.025 

00306 

6 .0667 

O.0847 

OO3I 

OO545 

0.099 

0 . 2054 

I  .700 

2.451 

0.6979 

9.301 

100+ 

IOO  + 

100  4* 

00719 

0.3003 

465 

2.469 

1 .761 

00335 

0.0475 

0.0103 

O  •  02 1 1 

00241 

: 0  0361 

00508 

0.203 

0.529 

0.565 

0.0239 

0.50 

00255 

o-574 

0.50 

O  0506 

0.0202 

•  •  • 

'Nine  and  Cinchonidine  in  Several  Solvents. 

Solvent. 


Water 

11 


Gms.  Alkaloid  per  ioo 
t®.  Gms.  Solvent.- 

Cinchonine.  Cinchonidine. 
ord.  temp.  0.0043 


Authority. 


Aq.  10%  Ammonia 

Aq.  85%  C2H*OH+io%  Am. 

Aniline 

Pyridine 

50%  Aq.  Pyridine 

Aq-  85%  C2H4OH  (dj 0  =  0.832) 

CjHtOH  (95%) 

CjHiOH  (prob.  92.3  wt.  %) 

Abs.  CjHsOH  ° 

Abs.  CjH*OH 

Benzene 

Acetone 

Chloroform 

a 

a 

Ether 

a 

Isoamyl  Alcohol 
Isobutyl  Alcohol 
Methyl  Alcohol 
Piperidine 
Diethyl  Amine 


20 
25 
20 
20 
20 
20 
20-25 
20 
20 
25 
19 
25 
25 
25 
17 
25 

50 

25 

32 

25 

19 
25 

20 
20 


O.OI3I 

O.OII3 

0.025 

O.4I 

1.6 

1.4 

0^86 

0.80 

0.62 

0.874 

0.89 

0.057 

0.091 

0.014 

0.606 

0565 
0  055 
o.  264 
1 . 10 
1.09 

0.785-1.17 

3-5 


(Hatcher,  190a.) 
. . .  (Scholtz,  1912.) 

0.021  (Schaefer,  1910.) 
. . .  (Scholtz,  1912.) 


7-78 

IO 

5 

5i 


0.127 


19 


7-39 


(Scholtz,  1912;  Dehn,  1917.) 
(Dehn,  19x7.) 

(Scholtz,  19x2.) 

(Wherry  and  Yanovsky,i9i8.) 
(Schaefer,  1913  ) 

(Timofeiew,  1894.) 

(Sill,  1905.) 

(Schaefer,  1913.) 

(Sill,  1905.) 

(Oudemans,  1872.) 

(Schaefer,  1913.) 

(Ktfhler,  1879.) 

(Sill,  1905.) 

(Kohler,  1879.)  \ 

(Sill,  1905.) 

(Timofeiew,  1894.) 

(Schaefer,  1913;  Sill,  1905.) 
(Scholtz,  1912.) 


methyl  alcohoh^wkh  benzene a  nd^thchl^  clfnchomdin?  in  mixtures  of  ethyl  and 
It  is  pointed  out  by  Schaefer (loxof  X  are  given  ^  Sd»efer  (1913) 

by  shaking  out  with  chloroform  Q?  ethe^  variable  Solui‘.on  is  analyzed 

on  the  age 

tions  were  obtained  by  agitating  It  mtelwals^n  fab,e’  the  saturated  so'n- 

temperature.  K  8  ntervals,  instead  of  constantly  at  the  given 


CINCHONA  ALKALOIDS 


Solubility  of  Cinchonine,  Cinchonidine  and  Cinchotine  Salts  in  Water. 


Gms.  per  ioo  Gms.  HjO. 


Salt. 

t®. 

Cinchonine 

Cinchoni- 

Cinchotine  Authority. 

Salt. 

dine  Salt. 

Salt. 

Hydrobromide 

25 

1-7 

1 .66 

.  .  .  (Schaefer,  1910.) 

Bihydrobromide 

25 

55  -  5 

14-3 

M 

Hydrochloride 

25 

4-51 

4.8* 

2.12®  (Schaefer,  1910:  Forst  and  Bohringer,  1881.) 

Bihydrochloridc 

25 

.  .  . 

62.5 

.  .  .  (Schaefer.  1910.) 

Sulfate 

25 

1 . 174 

I.085 

3. 28®  (Schaefer,  1910;  Forst  and  Bohringer,  1881.) 

Sulfate 

80 

3-i 

4.8 

...  (U.  S.  P.) 

Bisulfate 

25 

66.6 

IOO 

.  .  .  (Schaefer,  1910.) 

Perchlorate 

12 

O  .  3(solvent  =aq.6%  HCIO4)  (Hofmann,  Roth,  Hobold  and  Metzler,  1910.) 

Salicylate 

25 

0. 17 

0075 

. .  .  (Schaefer,  1910.) 

Tannate 

25 

O.091 

0055 

(i 

Tartrate 

25 

3.127 

•  •  • 

1 . 76®  (Schaefer,  1910;  Forst  and  Bohringer,  1881.) 

Bitartrate 

l6 

O.99 

... 

1 . 28  (Forst  and  Bohringer,  1881.) 

Oxalate 

20 

O.96 

•  .  • 

I.16 

1  4.16  at  io°.  2  , 

4  at  IS 

°.  »  at  io°. 

4  1.52  at  130.  6  1  at  is®.  4  at  13®.  7  3  at  16°.  9  at  16  . 

Solubility  of  Cinchonine  Sulfate  and  of  Cinchonidine  Sulfate  in 

Alcohol  and  Other  Solvents. 

Gms.  per  ioo  Gms.  Solvent. 


Solvent.  t°.  (C„HMNoO)r  *  (C,9H22N20)-  Authority. 

H2S0,.2H20.  H2S04.3H20. 

25  9.8(10)  0.85(1.4) 

60  ...  (19.2)  ...  (3.1) 

25  83.9  35-9 

25  0.66(1.45)  0.1  (0.11) 

25  0.04  0.02 

yccroi  15  6-7 

Results  for  mixtures  of  alcohol,  chloroform  arid  benzene  are  given  by.Schaeter,  13. 
Very  carefully  determined  data  for  the  solubility  of  Cinchonine  in  ethyl  alco¬ 
hol,  methyl  alcohol,  amyl  alcohol  and  acetone  solutions  of  various  concentra¬ 
tions  of  a  large  number  of  organic  acids  and  of  phenols  ate  given  by  Sul,  1905. 


Ethyl  Alcohol  (92.3  wt.  %) 
«  «  « 

Methyl  Alcohol 
Chloroform 
Ether 
Glycerol 


(Schaefer,  1913;  U.  S.  P.) 
(U.  S.  P.) 

(Schaefer,  1913;  U.  S.  P.) 
(Schaefer,  1913;  U.  S.  P.) 
(U.  S.  P.) 


Solubility  of  Cinchonine  Sulfate  in  Chloroform 
Containing  Increasing  Amounts  of  Ethyl  Alcohol. 

(Hatcher,  1934.) 


An  excess  of  cinchonine  sulfate  was  added  to  the  solvents  and  the 
mixtures  shaken  from  time  to  time  at  room  temperature  (20  ?»  for  24 
hours.  The  dissolved  cinchonine  sulfate  was  determined  by  evaporation 

and  weighing . 


Qns.  CgHgOH  per 
100  gms.  solvent 


d2S  0f 
solvent 


Gins.  cinchonine  sulfate 
per  100  gms.  solvent 


trace 

0. 15 
0.5 
1.0 
2. 16 


1 . 4862 

1.4841 

1.4797 

1.4732 

1.4583 


0.114 

0.212 

0.89 

2.11 

4-89 


CUPREINE  SULFATE.  C^H^Ng  10H> 2‘  H2S04-  «55.io-3  normal 

A  sample  twice  recrystallized  frP“  f  »  liter  a^iS0.  YThe  sat.  solution  had 
or  0.666  gm.  Anhydrous  cupreine  sulfate  per  (Kolthoff,  1925.) 

l  p  of  5  8  The  dissociation  constant  was  ^-2.7.10 
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PHENYL  HYDRAZINE  HELIANTHATE  C ,  H8N,. Cu  H15  N3  SO,. 

1000  cc.  H,  0  dissolve  o.l35  gm.  phenyl  hydrazine  helianthate  at  20-25°. 

(  Stark  and  Dehn,  1018.  ) 

DIONINE  (Ethyl  Morphine)  C^HjsNO,. 

ioo  cc.  H20  dissolve  0.2613  gm.  C19H23NOS  at  2oc 
100  cc.  oil  of  sesame  dissolve  0.5144  gm.  C19H2SNO3  at  20°. 

100  cc.  H20  dissolve  0.208  gm.  CwHnOHtOHXOCzFL)  at  25°.  (Schaeffer,  1912.) 

“  alcohol  “  1.33  gms.  “  “  “ 


(Zalai,  1910.) 


ether 


•33  gms. 

66.6 


Ethyl  MORPHINE  HYDROCHLORIDE  Ci7H17N0(0H)(0C2H5).HC1.2H2O 
(Dionin) 

Solubility  in  Water  and  in  Alcohol.  (Schaeffer,  1912.) 

Gms.  Ethyl  Morphine  HC1 
per  100  cc. 


Water. 

Alcohol. 

15 

8-7 

3-85 

25 

12-5 

5 

40 

25 

12 . 1 

50 

40 

20 

These  results  differ  from  similar  data  for  commercial  samples  of  Dionin. 

The  differences  are  believed  to  be  due  to  the  impurities  (amorphous  salts  of  the 
by-products  of  the  ethylation)  in  commercial  products. 

ioocc.  H2O  dissolve  iogms.  ethyl  morphine  hydrochloride  at  ord.  temp.  (Dott,  1912.) 

MONOTROPITOSIDE  C,9 H„ 01S. H* O. 

Solubility  of  Monotropitoside  in  Several  Solvents  at  18-^0°. 

(Bridel  and  Picard,  1926.) 

This  compound  is  the  glucoside  which  generates  methyl  salicylate  and  is  formed 
by  the  union  of  1  mol.  of  methyl  salicylate,  1  mol.  of  glucose  and  1  mol.  of  xylose, 
with  elimination  of  2  mols  of  water. 


Gms.  LulIjsO,, 

solvent.  per  joo  gms.  solvent. 

Water .  8.09 

95  °/0  alcohol .  0.665 

Abs.  alcohol .  o.34{ 

Chloroform .  0.100 


Gms.  C„H,60„ 

solvent  per  100  gms.  solvent. 

Anhydrous  ethyl  acetate. . .  o.  172 

»  acetone .  o.i54 

»  ethyl  ether .  0.0  »8 


METHYL  STEARATE  CH3(CH2>  18C00CH3. 

Freezing-point  data  for  mixtures  of  methyl  stearatp  and  moth  1 
palmitate  are  given  by  Guy  and  Smith,  '  ““  nethyl 

ETHYL  MARGARATE  CHs(CH2I15C00C8H5. 

Freezing-point  data  are  given  by  Carev  and  - 

Of  ethyl  margarate  with  ethyl  palmitate^S  wul  eihn^ie^t"'1""8 

IODOEOSIN  (Sodium  tetra  iodofluorescein)  C2oHJ4OsNa, 

100  gms.  H20  dissolve  90  gms.  iodoeosin  at  20-25°.  ,n  . 

00  gms.  pyridine  dissolve  4.63  gms.  iodoeosin  at  20-25°.  ^ehn,  19.7.) 

100  gms.  aq.  50%  pyridine  dissolve  71.6  gms.  iodoeosin  at  20-25°. 


C20H I 2O5 
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FLUORESCEIN  C^H^Os. 

100  gms.  H20  dissolve  0.005  gra.  fluorescein  at  20-25°  (Dehn,  1917.) 

100  gms.  pyridine  dissolve  13.29  gms.  fluorescein  at  20-25°  “ 

100  gms.  aq.  50%  pyridine  dissolve  37.22  gms.  fluorescein  at  20-25°  “ 


PONCEAU  (Free  Acid)  C,oH7N:N.CioH4(OH)(S03H)2.9H20. 

Solubility  in  Several  Solvents  at  23°  (Sisley,  1902.) 

Solvent.  Gms.  Ponceau  per  Liter. 

Water  209.6 

“  +  5  Gms.  H2SO4  per  Liter  180 

“  Sat.  with  Amyl  Alcohol  195 

Amyl  Alcohol  73-4 

Ether,  pure  none 

Data  are  also  given  for  the  distribution  of  ponceau  between  water  and  amyl 
alcohol  at  180. 

PHENOLPHTHALEIN  (CeFhOHhCO.CnILCO.  . 

100 gms.  HiO  dissolve  0.0.75  gm.  phenolphthalem  at 20  .  ^  ^ 

u  *«  “  0.O4  “  “  at20-25°.  (Dehn,’i7.) 

“  Pyridine  “  796.  gms.  “  “  “ 

“  aq.  50%  pyridine  “  300 

PHENOL  PHTHALEIN  (OHCf,Ht)2CO.C6HvCO. 

Solubility  of  Phenolphthalein  in  Several  Solvents  at  lo  --U  .  (.) 

Gms.  CjoII,.©.  ner1  look's0 

PCls,!l°»cntmS'  Solvent.  solvent.  Solvent 

Chloroform . 3.o6  Carbon  tetrachloride,  trace 

Carbon  disulfide.  0.18  Xylene.... .  °->8 

Ether .  5.92  Toluene .  0.61 

Benzene . 0.16 


Solvent. 

Water .  0.0002 

Ethyl  alcohol.. .  20.91 
Methyl  alcohol. .  14.18 
Acetone .  26.39 


(Utz,  mo.) 

Gms.  C,0H,,O, 
per  too  gms. 
solvent. 


Nitrobenzene .  4-4 1 

Ethyl  acetate .  6.57 

100  ffms  abs.  alcohol  dissolve  10.24  gms.  Cj0HhO4  at  20°-25°. 

:  2?S.tD.!.  -UuA  of  alcohol  and  Online  dlssoWe.,, 

21 1,  q 

Pet.  Ether  dissolve  0.017  g».  phenol  phthaleiMM^sS  , 


100  gms. 

NITRON 

ioo  gms, 
» 


^20^16^ 


carbon  tetrachloride  dissolve  2.55  gms.  nitron  aL20° 
chloroform  ”  °-°^ 


(Pawlewski,  1914,  1926.) 

» 


NITRON  NITRATE  C20H16N4.HNO?. 

SOLUB ILITT  OF  NlT«0»  NlTBATB  IS  AQO.OOS  SOLOTIOMS  OF  NlT.IC  ACIB  *T 

(Drucker,  1929.) 


an.  Ecjulv.  HN0? 
per  liter 

0.000 

0.00761 

0.01327 


QOS.  C20H16N4,HN0? 
per  liter 

0.4155 

0.1509 

0. 1185 


an.  Equlv.  HNOj 
per  liter 

0.02449 

0.04790 

O.08763 


ans.  C^H^.HHOj 
per  liter 

0.0923 

0.0755 

0.0569 
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5-PHENYL- 10-METHYL  ACRIDIUM  HYDROXIDE  (CeH4  J  gC( OH)  <C0H6  ) N (CH3 ) . 

Solubility  of  5-Phenyl- io-Mbthyl  Acridium  Hydroiide 
in  Aqubous  Salt  Solutions  at  250. 

(Aston  and  Montgomery,  1931.) 


Aqueous 

On.  Mols.  per  ipoo 

gms.  Solution 

Aqueous 

On.  Mols.  per  1Q00 

9ns.  solution 

Solution  of: 

Salt 

C^ieNOH  ' 

Solution  of: 

^"salt 

c20HieN0H  ' 

H„0  alone 

0.0 

0.000083 

KC1 

O.O388 

0.000097 

BaClj, 

0.00296 

0.000096 

II 

O.O399 

0.000110 

0.0444 

0.000116 

II 

0.0675 

0.000106 

NH^Cl 

O.OI93 

0.000234 

II 

0.0739 

0.000115 

0.0187 

0.000231 

II 

O.138 

0.000129 

It 

0.  141 

0.000141 

TRIPHENYL 

ACETIC  ACID 

C(CcH5)3C00H. 

Solubility  of  Triphbnyl  Acbtic  Acid 

in  Aqubous 

Solutions 

OF 

Acbtic  Acid  at 

250. 

(Dlttmar,  1929.) 


Nomall ty  of  a»s.  CfCgHgJyCOOH 
aq.  CHj,OOOH  per  100  cc  solution 


Normality  of 
aq.  CHjCOOH 


0.000 

1-529 

2.875 

4.590 

5.923 


0.0050 

O.OO45 

0.0060 

0.0045 

0.0100 


8.824 

10.912 

11.66l 

14.433 

17.365 


ROSOLIC  ACID  CjoHu03. 

100  gms.  H20  dissolve  0.12  gm.  CjoH.eO*  at  20°-2s° 

100  gms.  pyridine  dissolve  160  gm.  C20HI8O3  at  20^-25°. 

100  gms.  aq.  50%  pyridine  dissolve  80  gm.  C2oH1603  at  2o°-25°. 

DIBENZOYL  METHYL  TARTRATE  ( CH0C0C6H5C02CH3 )  2. 


Ons.  C(C6H5)3C00H 
per  lOOcc  solution 

0.0090 
0.0305 
O.O440 
0. 1500 
0.6l05 


(Dehn.  1917.) 

44 

(4 


Freezing-point  data  for  mi 
Findlay  and  Campbell,  1928. 


xtures  of  the  d  and 


r  compound  are  given  by 


ROSANILINE  CmHmNsO. 


IT  Hjyiss°,^e  ?-°3  C»H21N304  at  2o°— 250  *  m  . 

100  gms.  pyridine  dissolve  41.5  gms.  CjoHjiNiCL  at  20°-2c°  (Dehn> I9l7-) 

gms.  aq.  50%  pyridine  dissolve  35. 1  gms.  CaoHaNjO*  at‘20o-25°  « 

Triphenyl  p  ROSANILINE  HYDROCHLORIDE  (C.H..NH.C.H.),C(OH).Ha 

Solubility  in  Several  Solvents  at  230. 

(v.  Szathmary  de  Szachmar,  1910.) 


Solvent. 

Methyl  Alcohol 
Ethyl  “ 

Amyl  “ 

Acetone 
Aniline 


Gms.  Triphenyl  p 
Rosaniline  HC1  per 
100  Gms.  Sat.  Sol. 

0.447 

0.285 

O.  II 

o.  19 
O.518 


c20h2 i o4 
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PAPAVERINE  C20H21NO4. 

ioo  gms.  carbon  tetrachloride  dissolve  0.203  gm.  at  170.  (Schindelmeiscr,  1901.) 

100  gms.  carbon  tetrachloride  dissolve  0.518  gm.  at  20°.  (Gori,  1913.) 

100  gms.  ethyl  ether  dissolve  0.38  gm.  at  io°. 

100  gms.  of  each  of  the  following  solvents  dissolve  the  stated  amount  of  papaver¬ 
ine  at  200.  Aniline,  29  gms.;  pyridine,  8  gms.;  piperidine,  1  gm.;  diethylamine, 

0.4  gm.  (Scholtz,  1912.) 

100  gms.  quinoline  dissolve  7.66  gms.  papaverine  at  20-25°. 

(  Pucher  and  Dehn,  1921.) 

PAPAVERINE  PICRATE  C20  H,_,  NO*. OH  .  CG  H,( N02)3. 

100  gms.  sat.  sol.  of  papaverine  picrate  in  water  contain  0.007  gm.  of  the  cmpd  at  2o‘\ 
»  »  »  »  »  acetone  »  1.81  »  »  » 

»  »  »  »  »abs.  alcohol»  o.o52  »  »  » 

(  Mapletliorpe  and  Evers,  1925.  ) 

HELIANTHINE  PHENOLATE  C,*  H1S N;,  S03 . C,  H3OH. 

1000  cc.  Ha  0  dissolve  o.i57  gm.  helianthine  phenolate  at  20-25°.  (Stark  and  Dehn,  1918. 


NARCOTINE  CwHaNOy. 

Solubility  in  Several  Solvents. 


Solvent. 

Water 

Water 

Acetone 

Aq.  50  Voi.  %  Acetone 

Aniline 

Pyridine 

Piperidine 

Diethylamine 

Carbon  Tetrachloride 

Trichlor  Ethylene 

Oil  of  Sesame 


t°. 

15 

20 

15 

i5 

20 

20 

20 

20 

20 

i5 

20 


Gms.  Narcotine  per 
100  Gms.  Solvent. 

O  I* 


0.00445 

41 .96* 


•7 


o. 

25 
2-3 
i-7 
0.4 
1 .04 
6-5 

0.086 


*  Per  too  cc.  solvent. 


Authority. 
(Guerin,  1913.) 
(Zalai,  1910.) 
(Guerin,  1913) 


(Scholtz,  1912) 


(Gori,  1913) 

(Wester  and  Bruins,  1914  ) 
(Zalai,  1910.) 


100  gms. 
100  gms. 


C6H6  dissolve  4. 5 


narcotine  at  25 


gm.  -  _ 

PetT  Ether  dissolve  0.023  gm-  narcotine  at  25 


(Warren,  1935* > 
(Warren, 


1935* > 


PHENACYL  ARACHIDATE  CH3(CH2)  18C00.CH2C0C6H5. 


Solubility  of  Phbnacyl,  Bromophenacyl  and  Chloro 
PHBNACYL  ARACHIDATR  IN  95  $  ETHYL  ALCOHOL. 

lHann.  Reid  and  Jameson,  1930.) 


Arachldate 


Formula 


Ons.  arachldate  per 
lOOcc  95*  alcohol  at: 


20° 


25° 


Phenacyl  arachidate 


CHJCHJ 


p  Bromo  Phenacyl  arachidatf£H3(CH2l 
p  Chloro  "  "  CH3(CH2. 


1flC00C  H2C0CQ H, 0.1348 
in000CH2C0CfiH/iD.oo8o 
1 8C00CH200C  Ji4Clo .  0 100 


0.2660 

0.0106 

0.0125 
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QUININE  CjoHjvNjOj.3  HsO. 

Solubility  of  Quinine  in  Water  at  1o°.  (KolthofT,  1925.) 

The  dissociation  constants  as  estimated  by  the  colorimetric  titration  curve,  using 
o.o i  mol.  quinine  hydrochloride  and  o.oi  n  Na  OH,  also  by  means  of  the  quinhydrone 
electrode,  were  found  to  be  Kx  =  i  o8.io-6  and  K2=  2.IO-10  at  i5°. 

The  solubility  product  calculated  from  a  precipitation  experiment  made  by 
adding  just  enough  of  o.oi  n  Na  OH  (i  .6  to  1 .8  cc.)  to  5  cc.  of  o.o5  molecular  quinine 
.  HC1  to  give  a  trace  of  opalescence,  was  found  to  be,  Lq  iinine  =  4*4 • 1  o_ 8.  From  this 
and  the  dissociation  constant  the  solubility  of  quinine  in  water  was  calculated 
to  be  4-o5.io^8  gms.  mols.  per  liter.  From  another  experiment  in  which  o.oi  mol. 
quinine  .HC1  was  used  instead  of  o.o5  mol.,  a  value  of  2.IO-9,  corresponding 
to  a  solubility  of  1.9.108  mol.  per  liter  was  found.  Even  this  value  is,  however, 
too  high  according  to  the  experiments  of  Mauz  (Dissertation,  Stuttgart)  who  found 
a  saturated  solution  of  quinine  in  water  at  180  to  have  a  concentration  of  6.IO-4  mol. 
per  liter.  Other  experiments  with  quinine  containing  .3  H20  of  crystallization 
gave  6.55.10  4  mol.  per  liter.  From  these  and  the  first  dissociation  constant 
it  is  evident  that  the  true  solubility  of  quinine  is  about  7.10-10  mol.  per  liter. 


Distribution  of  Quinine  Between  Water  and  Ethyl  Ether  at  0°. 

(Treadwell,  1923.) 

To  100  cc.  of  purified  ether  -f-  100  cc.  of  C02  free  water,  different  amounts  of 
purified  quinine  were  added  and  the  mixtures  shaken  in  melting  ice  for  one  hour. 
After  separation  of  the  two  layers  25  cc.  portions  of  the  aqueous  layers  were  conducto¬ 
metrically  titrated  with  o.oo5  n  H  Cl. 


Gms.  Quinine  per  100  cc. 


H,  0  layer. 

Ethereal  layer. 

Cj_. 

C,. 

0 . 56 1 1 

o.o3go 

0.0520 

0.6274 

0.0410 

0.0410 

0.7074 

o.o435 

0.0017 

0.9013 

0.0491 

o.o5i6 

0.9083 

0 . 0492 

0.0517 

1.0018 

0.0019 

0 . o5 1 8 

Gms.  Quinine 

per  100  cc. 

11, 0  laver. 

Ethereal  layer. 

A. 

C„ 

C,. 

I  .  1  l42 

0.0547 

o.o5i8 

I .2378 

O.O077 

o.o5i8 

I . 290 I 

0.0590 

0.0519 

1.3457 

0 . o6o3 

o.o52o 

I  .  4'28i 

O . 0622 

0.0520 

I .5387 

0.0647 

o.o522 

The  observed  Cx  values  were  plotted  on  a  large  scale  diagram  and  the  above 
results  read  by  the  author  from  the  curve.  The  constancy  of  the  ratio  ~  shows 

the 1  H^O  * layer.*StS  ^  ethereal  layer  in  double  the  size  molecules  that  "it  has  in 

at^o  cc.  sat.  solution  of  quinine  in  pure  acetone  contain  2.32  gms.  of  the  alkaloid 

,  .  ,  ,  .  .  (Harvey  and  Back,  1921.) 

loo  gms  Alcohol  (Abs.)  dissolve  166.6  gms.  Quinine  at  20-25“ 

.00  gms  Quinoline  dissolve  M.att  gms.  Quinine  at  ,,,5.  |rud,oi  D,h„,  mi  , 
at Z&T-  qU'm  •  ,niXlUr'  of  Alcol‘»l  Qomoline  dissolve  3o,4  gms.  Quinine 

,00  gms.  86.5  /.  Glycerol  (,  =  ,,3,6,  dissolve  ,,.33  gms.  Quinine  at  ,o». 

Hydro  QUININE  (Holm.  1921,  1922.) 


Solubility  of  IIydroquinine  in  Water  at  1,'F 


(  Kolthoff,  1925.) 


*  i  A  rj 

l 7  ftSS°C ljUot}  constant  was  found  to  be  K,  =  4  7  io-°  Tn  l  f 
solubility  product  it  was  found  that  10  cc  of  o  oo5  '1  a  det.errruni“g 

0.1  cc.  0.1  n  NaOH  gave  a  trace  of  ^  1^  '°°L molccular  hydroqmmne  H  Cl  + 
From  this  Lll)dro(|  ,lnlnc  =  /,.IO-3  x  1.25  io~6  =5  IO_»°  ~  and  t,ie  /^on  =  5.cj. 

water  was  calculated  to  be  about  o,9  m.  hydro'qufn””,^"^  U‘e  solubitil> 


^20^24^2 
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Solubility  of  Quinine  in  Aqueous  Solutions  of  Caustic  Alkalies. 

(Doumer  and  Deraux,  1895.) 

Method.  —  A  one  per  cent  solution  of  quinine  sulfate,  containing  a  very 
small  amount  of  HC1,  was  gradually  added  to  200  cc.  portions  of  the  caustic 
alkali  solutions  of  the  various  concentrations  stated,  and  the  point  noted  at  which 
a  precipitate  of  the  appearance  corresponding  to  that  of  1  cc.  of  milk  in  100  cc. 
of  water,  remained  undissolved. 


In  Aq.  Ammonia.  In  Aq.  Sodium  Hydroxide.  In  Aq.  Pot.  Hydroxide. 


- ~ - N 

/*  ■  '  - 

- ; — \ 

r~ 

* - > 

Gms.  NH, 

Gms.  Anhydrous 

Gms.  NaOH 

Gms.  Anhydrous 

Gms.  KOH 

Gms.  Anhydrous 

per  200  cc. 

Quinine 

per  200  cc. 

Quinine 

per  200  cc. 

Quinine 

Solution. 

Dissolved. 

Solution. 

Dissolved. 

Solution. 

Dissolved. 

O.52 

0.084 

0.007 

O.092 

0.612 

0.088 

0.65 

0.084 

O.OI2 

O.091 

I. 512 

0.082 

4-59 

0.096 

0.740 

0.090 

3-456 

0.068 

13.08 

0.122 

2  .  l6o 

O.079 

IO.944 

0039 

18.88 

0.144 

3  188 

0.056 

44.704 

0.006 

25-19 

O.174 

6.172 

0 . 0*44 

35-79 

O.  184 

8-537 

0.021 

17.074 

0.015 

Solubility 

of  Quininb  in  Sevbral 

Solvents, 

Solvent. 


t°. 


Anhydrous  Quinine 
Gms.  per  ioo. 

Gms.  cc. 

Solvent.  Solvent. 


Hydrated 
Quinine 
Gms.  per  100 
Gms.  Solvent. 


Authority. 


Water 

18-22 

0.051 

U 

25 

0.057 

it 

80 

0.123 

Ethyl  Alcohol 

20 

IOO 

it  << 

25 

166.6 

u  a 

25 

•  •  • 

Methyl  Alcohol 

20 

•  •  • 

Benzene 

25 

•  •  • 

20 

o-5 

a 

18-22 

i-7 

Aniline 

20 

14-5 

Carbon  Tetrachloride 

20 

0-54 

Chloroform 

25 

5°-52.6 

H 

18-22 

100+ 

Diethylamine 

Ether 

“  (d  =  0.72) 

“  sat.  with  H2O 
H20  sat.  with  Ether 
Ethyl  Acetate 
Petroleum  Ether  (b. 

pt.  59°-64°) 

Oil  of  Sesame 
Glycerol 
Piperidine 
Pyridine 

Aq.  50%  Pyridine 
7.65  gms.  H3BO3  per  100 
cc.  aq.  50%  Glycerol 
1 ;. 2  gms.  H3BO3  per  100 
cc.  aq.  50%  Glycerol 


20  57 

25  22.2 

18-22  0.876 

18-22  2.8 

18-22  0.085 

18-22  24.7 

18-28  .  0.021 
20 

25  0.633 

20  1 19 
20  101 

20-25  59-4 

room 
temp.  20 
room 
temp.  4° 


0033 


1333 

66.6 

0-55 


0.0574  (Mtiller,  1903.) 

0.065  (U.  S.  P.;  Schaefer,  1910.) 
O.129  (U.  S.  P.) 

.  .  .  (Wherry  and  Yanovsky,  1918.) 
166.6  (U.S.P.) 

.  .  .  (Schaefer,  1913.) 


O.205 


O.204 

62.5 

IOO+ 

76.9 

1.62 

5.62 
0.067 

465 


(Schaefer;  Muller,  1903.) 
(Wherry  and  Yanovsky,  1918.) 
(Muller,  1903.) 

(Scholtz,  1912.) 

(Gori,  1913;  Muller,  1903-) 
(Schaefer,  1913;  U.  S.  P.) 
(Muller,  1903.) 

(Scholtz,  1912.) 

(U.  S.  P.) 

(Muller,  1903.) 

It 

it 

it 


0.0453 


O.OIO 

0.053  (Zalai,  1910) 

0.472  (U.  S.  P.;  Ossendowski,  1907) 

(Scholtz,  1912.) 

It 

(Dehn,  1917) 


(Baroni  and  Barlinetto,  1911) 


<1 
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C2  0^2 


Solubility  of  Quinine  in  Benzene,  Determined  by  the  Synthetic 

(Sealed  Tube)  Method. 

(van  Iterson-Rotgans,  1914  ) 


t*. 

Wt.  % 
Quinine. 

Solid  Phase. 

Wt.% 

1  '  Quinine. 

Solid  Phase. 

to  Wt.  % 

*  ’  Quinine. 

Solid  Phase. 

5-4 

O 

C.H, 

53-5  4  81 

137  80 

C»HSNA 

5- 3* 

•  •  • 

“  + 

63  6.09  Mixed  phase. 

142  83.04 

44 

17 

0.72 

C^mNAQH, 

91  30.01 

probably  a 

146  85 . 26 

44 

29 

1.48 

44 

102  43.4 

colloid  or  sol¬ 

152  87.44 

44 

38.5 

2.36 

44 

104.5  45.9 

ution  of  high 

158.5  91.4 

44 

49 

5  22 

“  unstable 

109  51.8 

viscosity. 

166  95-02 

<• 

±70 

28.9 

44  44 

130  75  46 

174.7  IOO 

44 

*  Eutec. 

Freezing-point  data  are  given  for  mixtures  of  Quinine  and: 


Acetanilide!  4)  Menthol ( 1 )( 3) 

Antipyrinel 1)13)  Phenacetine! 1)13) 

"  +  Phenacetine! 2)  "  +  Antipyrine ( 2) 


Saloll 1) (3) 
Urea! 1 ) ( 3) 
Urethan  (3) 


(1)  Adamanis,  19331  (2)  Hrynakowski,  1934;  (3)  Hrynakowski  and 
Adamanis,  1933;  (4)  Hrynakowski  and  Adamanis,  1933a. 


Solubility  of  Quinine  Salts  in  Water. 
(Regnault  and  Willcjean,  1887.) 


Salt. 

Brom  Hydrate  (basic) 

(neutral) 
«  << 


«<  « 

<«  « 

Chlor  Hydrate  (basic) 

<«  i< 


«  it 

Lactate  (basic) 

U  H 


t“. 

14 

12 

14 
l6 

15 
12 

14 

15 
IS 
37 


Gms.  Salt  per 
100  Gms.  H20. 
2.06 

12  33 

13  19 

14  79 
14.20 

3.80 
4- 14 
4-25 
10.03 
16. 18 


Salt. 

Salicylate  (basic) 
Sulfate  “ 

U  U 

u  u 

(neutral) 

u  a 

a  a 

Valerate  (basic) 


t° 

Gms.  Salt  per 

l'  • 

100  Gms.  HjO. 

15 

0. 114 

14 

0.139 

16 

0.153 

18 

0.160 

IS 

8.50 

17 

8.90 

18 

9.62 

12- 

-16  2.59 

Solubility  of  Quinine  Salts  in  Water  at  250. 

(Schaefer,  1910.) 


Salt. 

Acetate 

Anisol 

Arsenate 

Benzoate 

Bihydrobromide 

Bihydrochloride 

Bihydrochloride  4-  Urea 

Bi-ulfate 

Chlorhydrosulfate 

Chromate 

Citrate 

Glycerophosphate,  basic 

Hydrobromide 

Hydrochloride 

Hydroferrocyanide 

Hydroiodide 


Gms.  Salt  per 
100  Gms.  HjO. 

2 

0.042 

o  154 
0.278 
20 

143  (133) 

IOO 

II.78 

77  (S°) 

0  032 

O. 121  (0.083) 

0.1178  (insol.) 

2-33 

476 

0.05 

0.49 

*  Insol. 


Salt. 

Hypophosphite 

Lactate,  basic 

Nitrate 

Oxalate 

Phosphate 

Picrate 

Quinate 

Salicylate 

Sulfate 

Bisulfopuiacolate 

Sulfophenate 

Urate 

Phenylsulfate 

Tartrate 

Tannate 

Valerate 


Gms.  Salt  per 
100  Gms.  HjO- 
2.8S 

16.6 
i-43 
0.071 
0.125 
0.029 

28.6 
0.048 

0143 

200 

04 

o.  182 

0.147 

o.  105 

o-°S(*) 

1  •  25 


pend.ne  on  the  method  used  for  preparin  J  th^  tSY  imay  be  obtained  de- 

.  Results  in  parentheses  are hv the  saturated  solution. 

instead  of  250.  y  q  e  and  Caines  (1905),  and  are  for  i5°-200 
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^20^2^2 

Solubility  of  Quinine  Salts  in  Several  Solvents. 

(Phelps  and  Palmer,  1917.) 

Solubility,  Parts  per  100  Parts  Solvent  in: 

w  - - - 


(uncorr.)  rrl  CHC1S.  Ethyl  Acetate  (Alcohol  free). 

(Alcohol  free).  Cold.  Hot. 


Quinine 

racemic  lactate 

165-5 

0.00715  28.6 

0.286 

3-33 

ii 

d  lactate 

175 

0.0m 

0.25 

•  •  • 

H 

l 

171 

0.00476 

0. 20 

ii 

formate 

110-113 

0.00625 

ii 

acetate 

124-126 

0.05 

a 

propionate 

iio-iii 

0.238 

u 

butyrate 

77-5 

4 

ii 

succinate 

192 

o.oor 

0.4 

ii 

tartrate 

202.5 

0 . 0004 

00333 

a 

malate 

177-5 

0 . 0008 

05 

a 

citrate 

183 .5 

0.00167 

0.0833 

a 

sulfate 

214 

0.0025  0.0333 

0.00715 

0.0133 

Quintoxime  lactate 

0. 11 

. . . 

•  *  ' 

Saturation  was  obtained  by  shaking  at  intervals  by  hand,  during  72  hours. 
In  case  of  the  determination  at  “hot,  the  solutions  were  boiled  under  a  reHux 
condenser  for  18  hours. 


QUININE  TRICHLOR  ACETATE  C20H2402N2.CC13C00H. 4H20. 

100  gins.  sat.  solution  of  quinine  trichlor  acetate  in  water  contain 
3.43  gms.  of  the  salt  t?-4H20»  at  15°  and  29.98  gms.  at  58  .  (Florence, 

1927. ) 

QUININE  FORMATE  (basic!  C20H2402N2.HC00H.H20. 

Solubility  of  Quininb  Formate  in  Aqueous  Solutions 
of  Antipyrinb  and  of  Urethan  at  150. 

(Musso  and  Monnet,  1935.) 


'Antlpyrlne 

5.0 

10.0 

15*0 

20.0 

30.0 

40.0 

50.0 

quinini 

100  cc. 
C2o  FI24  N 


for  aqueous  solutions  of: 

Antipyrine 

per  lOOcc  solution 

Or 

^20^24^2^2*  HCOOH. HgO 

'  Urethan 

7.5 

0.0 

8.4 

5.0 

9.9 

10.0 

12.0 

20.0 

15.2 

30.0 

18.4 

40.0 

20.9 

50.0 

Urethan 


C2?245^2-HCOOH-H2°" 


5.0 

6-3 

7.6 

12.9 

17.2 

20.0 

22.8 


I  hydrochloride  CjoH»N20,.HCI.2H20. 

_ sat.  solut.cn  of  quinine  hydrochloride  ““Tgms  ««  *35°. 

the  Volhard  titration  method  for  ^""ri.Mandala  and  CarH,  1925;  Oliveri-Mandala,  19  j 
«...  GIvcerol  (rf  =  1.23a6)  dissolve  >4.3  gms.  Quin.ne  hydrochlor.de  at 
,oo  gms.  86.^/,  Glyce  ^  =  I  2^45)  »  .6.8  >•  ,  Holm,  wai,  l«2-> 


98.5  °/o 
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C2  0^2  4 


Solubility  of  Quinine  Hydrochloride  in  Aqueous  Salt  Solutions  at  16 

(Tarugi,  1914) 


The  determinations  were  made  by  adding  an  aqueous  solution  of  quinine 
hydrochloride  to  the  aqueous  salt  solution  until  turbidity  occurred.  From  the 
volumes  involved,  the  solubility  per  100  cc.  was  calculated. 


In  Aq.  NaCl. 

Gins,  per  100  cc.  Sol. 


NaCl. 

Q.HC1. 

2  02 

2.6 

2.49 

1.94 

3-40 

1.22 

8-34 

0-54 

11.40 

0.205 

iS-56 

0. 140 

19  83 

0.085 

In  Aq.  NaNCb- 

Gms.  per  100  cc.  Sol. 


NaN03. 

Q.HC1. 

0.677 

2.85 

O.970 

1.96 

2.008 

0.67 

3-65 

0-43 

9-3i 

0.  292 

19.12 

0.168 

3I-78 

0.0663 

In  Aq.KCl. 

Gms.  per  100  cc.  Sol. 


KC1. 

Q.HC1. 

2.63 

2-545 

3 

1.882 

5-57 

0.804 

8.26 

0-531 

10.42 

0.407 

17.87 

0.205 

25-74 

0.0997 

In  Aq.  CaCU. 


Gms.  per  100  cc.  Sol. 

CaClj. 

Q.HCI. 

6-37 

1 .028 

7-o  3 

0.951 

7-75 

0.879 

7.96 

0.765 

34-42 

0. 183 

100  cc.  90%  alcohol  dissolve  20  gms.  Q.  bihydrochloride  at  l5°-20°. 

11  chloroform  “  14.3  44  44  44  “ 

90%  alcohol  “  14.3  44  Q.  hydrochlorosulfateat  i5°-20°. 

“  0.5  44  Q.  glycerophosphate  at  i5°-20°. 

100  gms.  H20  dissolve  1.3  gms.  anhydrous  Q.  glycerophosphate  at  ioo°. 

(Rogier  and  Fiore,  1913.) 


(Squire  and 
Caines, 
1905) 


Solubility  of  Quinine  Hydrochloride  in  Aqueous  Solutions  qf  Antipyrine. 

(  Oliveri-Mandala  and  Garli,  1925.) 

Constant  agitation  in  a  thermostat  was  employed  and  the  saturated  solutions 
were  analyzed  for  chlorine  by  the  Volhard  method. 


Results  at  18" 

Gros.  per  loo  cc.  sat.,  sol. 
Antipyrine.  C,,U,,IN,01JIC|.2H,0. 
4-OOI  8.712 

5.546  II.206 

6.5o4  12.553 


Results  at  23°. 

Gms.  par  too  cc.  sat.  sol. 

Antipyrine. 

i-99'i  7.128 

4 • 004  9 . 900 

5.546  I2.5i3 

N  rp,  .  6504  - *  ty.tOO 

*° ,he  in  — *• 


Results  at  35°. 

Gms.  per  too  cc.  sat.  sdl. 
Antipyrine.  C,JI„N,0,.HCI.  211^0 : 

12.038 
14.762 
17.424 
19. 166 


1-992 

4.004 

5.546 

6.5o4 


Solubility  of  Quininb  Hydrochloridb  in  Aqueous  Solutions 
of  Antipyrinb  and  of  Urethan  at  150. 

(Musso  and  Monnet,  1935.) 


Results  for  aqueous  solutions  of: 


Antxpyx-ine  Urethan 


Ctas. 

per  lOOcc  solution 

- A. - 

Gtos. 

per  lOOcc  solution 

Antipyrine 

C20Ha4°^2-HC1-2H20' 

^  Urethan 

C20HZA°^iZ‘liCl'Sii^ 

0 

s 

10 

15 

20 

as 

40 

3.9 

10.7 

16.8 

25.0 

31-0 

36.0 

47-0 

0 

2.5 

5 

10 

15 

20 

25 

3.9 

6.0 

8.5 

15.0 

30.2 

40.8 

50.2 
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C2oH240; 


Solubility  of  Quininb  Hydrochloridb  in  Aqubous  Solutions 

OF  URBTHAN  AT  20°. 

(Malquorl,  1932.) 


7  NHgCOOCgHg 


Ons.  per  100  gjns.  solution 


C20H24°2H2-HC1-2  H20  S 


6.90 

10.50 

13-70 


14.15 
22.00 
28. 10 


The  author  also  gives  results  for  the  freezing-points  of  mixtures  of 
Quinine  hydrochloride  and  Urethan  as  well  as  the  densities  and  refractive 
indices  of  aqueous  quine  hydrochloride  urethan  solutions. 


QUININE  GLYCERO  PHOSPHATE  (OC3HTO2)OPO.O(C20H24N2O2)24H2O. 

100  2ms.  H,0  dissolve  1.28  gms.  of  the  anhydrous  compound  at  ioo°. 

(  H.  Rogier,  These,  Paris,  1912. ) 

QUININE  HELIANTHATE  C14H16N3SO3.C20HnN2O2. 

1000  ce.  H,  O  dissolve  o.i85  gm.  quinine  helianthate  at  20-25°. 

*  I  Stark  and  Dehn,  1918. 

QUININE  Hypo  PHOSPHITE  C2oH24N202.H3P02.2H20. 

100  gins.  sat.  solution  of  quinine  hypophosphite  in  water  contain  4.07  gras. 
C20H24N2O2.H3PO2.2H2O  at  i5*.6  i.Dott,  1922.) 

QUININE  ETHYL  CARBONATE 


100  gms.  CeH,  dissolve  ».8  gm.  quinine  ethyl  carbonate  at  «MWarren,  .,33.1 


"  "  Pet.  ether  "  1.22 

QUININE  IODO  BISMUTHATE  C20H2402N2( B1I3 ) 2- 2HI . 


Solubility  of  Quininb  Iodo  Bismuthatb  in  Acbtonb. 

(Picon,  1934.) 


tained  by  evaporation  of  the  acetone  very'smaii'LounJs  of  H20  increases 

dissociation  does  not  ^™r*.  £  Hp0  two  layers  are  no  linger 

greatly  the  amount  of  salt  ’  •  results  differing  from  those  of 

formed.  Commercial  samples  o  hT  inJj  that  the  iodo  bismuthate  combines 
the  pure  compound.  Evidence  was i^ses s  powder  form  and  be- 
with  six  molecules  of  acetone  and  ?Se  iodo  btsm^thate  is  soluble  in 

comes  a  perfectly  clear  viscous  q^  in  all  proportions  and  cyclo  hexane  can 
2C™phl"rde“r  «? racing  quinine  iodo  bismuthate  precipitated  in  aqueous 

solutions.  Heavier  layer 

Lighter  layer 


Density 


90S.  CgQH^OgNgCBlI^jj.ZHI 

per  100  cc  sat.  sol. 


Density 


9ns.  CgpH^OgNgfBlIjJ.j.aU 
per  100  cc  sat.  sol. 


9 

19 

29 

39 

49 


0.8l59 

0.8063 

0.7981 

0.7882 

0.7793 


2.64 

1.97 

1.54 

1.11 

0.8 


1.473 

1.544 

1.609 

1.673 

1.732 


94. 20 
104-9 


US' 

123' 

130. 


609 


C 


20^24^2 


QUININE  SALICYLATE  C20H24N2O1.C«H4(OH)COOH.2H2O. 

Solubility  in  Aqueous  Alcohol  at  250. 
(Seidell,  1909,  1910.) 


wt.  % 

QH.OH 
in  Solvent. 

<£»  of 

Sat.  Sol. 

Gms.  Q.  Sal. 

2H20  per  100 

Gms.  Sat.  So) 

Wt.  % 
,C,H6OH 
m  Solvent. 

dn  of 

Sat.  Sol. 

Gms.  Q.  Sal. 
2HjO  per  100 
Gms.  Sat.  Sol. 

0 

O.999 

P065 

60 

0.896 

2-45 

IO 

0.982 

0.080 

70 

0.876 

3-25 

20 

0.966 

0.  200 

80 

0.854 

4.20 

3° 

0.952 

0.48 

90 

0.832 

471 

40 

0-035 

1 

92.3 

0.826 

4.62 

5° 

0.916 

1.70 

IOO 

O.797 

315 

QUININE  SULFATE  (C20Hs*N2O2)2 H,  SO,. 7  H20. 

100  gms.  86.5  #/»  Glycerol  (d  —  t. 2.326)  dissolve  0.71  gins.  Quinine  sulfate  at  20* 

»  98.5  »  ( d  =  1 .  a645 )  »»  1 . 3 1  »  »> 

(  Holm,  1921,  1921  a,  1922. 


Solubility  of  Quinine  Sulfate  in  Several  Solvents  at  25' 

(Schaefer,  1913.) 


Solvent. 

Ethyl  Alcohol 
Methyl  Alcohol 
Chloroform 
Benzene 


Gms.  Q.  Sulfate 
per  100  cc.  Solvent. 
0.4 
3.12 
o.  27 
insol. 


Solvent. 

1  vol.  C2ILOH+4  vols.  CHClj 
1  vol.  C2HiOH-(-4  vols.  C«H« 

1  vol.  CH,OH+4  vols.  CHClj 
1  vol.  CILOH+4  vols.  C*H« 


Gms.  Q.  Sulfate 
per  100  cc.  Solvent. 
12-5 
0-53 
20 

476 


100 gms.  trichlorethylene  dissolveo.07  gm.  Q.  sulfateat  150.  (Wester and  Bruins,  1914.) 

QUININE  TANNATES  True  and  False 

Solubility  in  Water  and  in  Aqueous  HC1  at  3 70.  (Muraro,  1908.) 

Gms.  Q.  Tannate  per  100  Gms. 
Formula.  ' 


Tannate. 


True  Tannate  I 
True  Tannate  II 
False  Tannate 


HjO. 


A?ic.% 

O.984 
I. 210 

O.847 


Aq.  3% 
HC1.. 

3  656 

4  756 

1560 


C20H24N2O2.C10H14O9.4H2O  o 

(C2oH24N202)2.  (C10H14O9)  j.8H20  O 

( C2oH24N202.H2S04)2(CloHi409)6. 1 4H2O  O  .  3 13 
The  work  of  Muraro  is  criticized  by  Biginelli  (1908). 

100  cc.  90%  alcohol  dissolve  33.3  gms.  Q.  tannate  at  l5°-20°.  (Squircand  Caines,  1905.) 

QUININE  PYROTARTRATES  l,  i,  d. 

Solubilities  in  Alcohol  at  i8°.  (Ladenburg  and  Here,  1898.) 

100  gms.  alcohol  dissolve  15  gms.  of  the  /  pyrotartrate,  3.2  gms.  of  the  i  and 

JnHg/mS^f  thj  d  £omPound-  ruhe  results  show  that  the  i  acid  is  not  a  mixture  of  d 
and  /  acid,  and,  therefore,  that  the  1  quinine  compound  is  a  salt  of  the  racemic  acid. 

Solubility  of  Quinine  and  of  Quinine  Salts  in  Water  and  Other 

Solvents.  (U.  s.  p.  viii.) 

_ Gms-  Quinine  Compound  per  100  Gms.  Solvent  in: 


Compound. 

C20H24N2O2 

C»H24N202.3H20 

C20H24N2Q2HC1.2H2O 

C2oH24.N202.C6H4(OH).- 

cooh.*h2o 

(C2oH24N.02)2.H2S04.7H20 

C2oH24N202.H2S04.7H20 

c20H24N2Q2.HBr.H2o 


Water. 

Alcohol. 

Ether. 

At  25°. 

At  8o°. ' 

At  25°. 

At  25“. 

0.057 

O.123 

166.6 

22.2 

O.065 

O.129 

166.6 

76.9 

5  •  55 

250 

166.6 

O.417 

1.30 

2.86 

9.09 

0.91 

°-i39 

2.22 

1 . 16 

11.77 

147 

5  55 

OO56 

2-5 

33-3 

1492 

6 . 2 

Chloroform.  Glycerol. 


At  25°. 
52.6 
62 .  5 
122 

•2 . 70 
0.25 
o.  109 


At  25°. 

°-633 

0.472 

12.2 

6.25 
2.78 
5  55 
I2-5 


810 


C  2  qH  2  q.  0  2 

QUINIDINE  C20H24N2O2.?H2O. 

Solubility  of  Quinidine  in  Water  at  18°.  |  KolthofT,  1925. ) 

The  first  and  second  dissociation  constants,  as  estimated  by  colorimetric  titration 
curve  of  pn,  were  found  to  be  Kx  =  3.7.10  6  and  K2  =  1  o.io-10- 

The  solubility  product  of  quinidine  was  determined  by  adding  0.01  n  Na  OH 
to  4  cc.  of  a  0.0 1 3  molecular  quinidine  sulfate  solution  untill  a  precipitate  just 
appeared  after  a  period  of  1  day ;  0.08  cc.  were  required  and  the  pn  of  the  solution 
was  7.6,  hence  the  pon  =  6.6  and  [OH  ]  =  2.5. io-7.  From  this 

L-Quinidine  =  [Quinidine . OH- ]  [OH']  =  2.5.  io~9. 

Calculating  from  this  and  the  first  dissociation  constant  the  solubility  of  quinidine 
in  water  is  6.7.10-4 o.5.io~4  =  7.2.10-4  gm.  mols.  per  liter. 

A  saturated  solution  of  quinidine  sulfate  in  water  at  180  was  found  to  have  a  con¬ 
centration  of  0.026  gm.  mol.  per  liter  and  a  pn  of  5.9. 


Solubility  of  Quinidinb  in  Sbvbral  Solvbnts. 


Solvent. 

t°. 

Gms.  CjoH24  N202  per  100. 

Authority. 

f— 

Gms.  Solvent. 

cc.  Solvent. 

Water 

18-22 

0.020 

.  .  • 

(MUller,  1903.) 

Water 

25 

•  •  • 

O.OI45 

(Schaefer,  1910.) 

Ethyl  Alcohol  (95%) 

20 

4 

.  .  . 

(Wherry  &  Yanovsky,  1918.) 

Ethyl  Alcohol 

25 

•  •  • 

2 . 22 

(Schaefer,  1913.) 

Methyl  Alcohol 

25 

•  •  • 

0.66 

Benzene 

25 

.  .  . 

I  19 

(MUller,  1903.) 

Benzene 

18-22 

2.45 

.  .  . 

Carbon  Tetrachloride 

l8-22 

0.557 

.  .  . 

Chloroform 

l8-22 

100+ 

Chloroform 

25 

0.78 

25 

(Schaefer,  1913) 

Ether  ( d  =  0.72) 

18-2  2 

.  .  . 

(MUller,  1903.) 

Ether  sat.  with  H20 

18-22 

1.63 

•  •  • 

H20  sat.  with  Ether 

i8-?2 

0.031 

•  .  • 

Ethyl  Acetate 

18-22 

1 . 76 

•  *  » 

Pet.  Ether  (b.  pt.  59°-64°) 

18-22 

0.024 

*  *  * 

(Schaefer,  1913-) 

1  vol.  QH5OH+4  vols.  CHCU 

25 

. . . 

33-3 

1  vol.  C2H5OH+4  vols.  CeHg 

25 

. . . 

12.5 

1  vol.  CH3OH+4  vols.  CHCU 

25 

. . . 

25 

6.6 

• 

U 

I  VOl.  CH3OH  +  4  Vols.  CgH6 

25 

•  •  • 

QUINIDINE  SALTS 

Solubility  in  Water  at  250. 

(Schaefer,  1910.) 


Quinidine  Salt. 

Q.  Hydrobromide 
Q.  Hydrochloride 
Q.  Hydroiodide 
Q.  Salicylate 


Gms.  Salt  per 
100  Gms.  H20. 
0.526 
1 . 160 
0.082 
O.060 


Quinidine  Salt. 

Q.  Sulfate 
Q.  Tannate 
Q.  Tartrate 
Q.  Bitartrate 


Gms. -Salt  per 
100  Gms.  HjO. 

I  °5 
0.0477 
2.86 
0.323 


Solubility  of  Quinidine  Sulfate  in  Several  Solvents  at  250. 


Solvent. 


Gms.  Q.  Sulfate 
per  100  cc. 
Solvent. 


Ethyl  Alcohol 
Methyl  Alcohol 
Chloroform 
Benzene 


5 

40 

8-33 

Insol. 


(Schaefer,  1913) 

Solvent. 

1  vol.  C2H6OH+4  vols.  CHCI3 
1  vol.  C2H6OH+4  vols.  C$His 
1  vol.  CH3OH+4  vols.  CHClj 
1  vol.  CH,OH+4  vols.  C*H« 


Gms.  Q.  Sulfate 
per  100  cc. 
Solvent. 

33-3 

8-33 

33-3 

20 
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METHYL  PROPYL  AZO  PHENOL  [c#h2ich,mc5h7ioh]eV 

Freezing-point  date  are  given  tor  mixtures  of  methyl  propyl  azo  phenol 
and  azo  anisol  phenetol  by  Bogojawleusky  and  Winogradow,  1907. 


AMYGDALIN  C*oHrN0.3H*0. 

100  gms.  trichlorethylene  dissolve  0.029  gm. 


amygdalin  at  15°* 

(Wester  and  Bruins.  1914  ) 


ELATERIN  CjoH^Os. 

100  cc.  90%  alcohol  dissolve  0.09  gm.  elaterin  at  15-20.  (Squire  and  Caines,  1905-) 
100  cc.  chloroform  dissolve  4  gms.  elaterin  at  15-2.0. 


ARACHIDIC  ACID  CHS ( CHg )  10COOH. 

Freezing-point  data  are  given  by  von  Meyer,  Brod  and  Soyka,  1913,  for 
mixtures  of  arachidic  acid  with  stearic,  palmitic  and  lignoceric  acid. 

ETHYL  STEARATE  CH3 < CH 2 )  ieC00C2H6. 

Freezing-point  data  are  given  for: 

Ethyl  Stearate  +  Ethyl  Margarate  (Carey  and  Smith,  1933-) 

"  "  +  Ethyl  Palmitate  (Smith,  1931.! 

HYDROBENZAMIDE  (C6H,CH)3N2. 

100  gms.  absolute  alcohol  dissolve  i  .99  gms.  (CgHjCHJjN.,  at  2o-a5*  (Pucher  and  Dehn,  1921.) 
»  quinoline  >>3.94  »  »  »  » 

»  equimol  mixture  of  alcohol  and  quinoline  dissolve  2.56  gms.  (C6H5CH)3N,  at  ao-25* 

TRI  BENZYL  AMINE  (  C  e  H5CH2 )  ?N. 

Freezing-point  data  for  mixtures  of  tribenzyl  amine  and  bromo  toluene 
are  given  by  Paterno  and  Ampola,  1897. 


METHYLENE  ANILINE  (sTriazine  hexa  hydro,  1,3,5-triphenyl)  (C.H,N.CH0 )  ,, 

OO  c  3 

Freezing-point  data  for  mixtures  of  methylene  aniline  and  mercapto- 
benzothiazol  are  given  by  Koj ima  and  Nagai,  1931. 

HYDRASTINE  C21H,,NOf). 

Solubility  of  Hydrastine  in  Water  at  15°.  (KoltholT,  1925.) 

liorn  colorimetric  p\\  determinations  made  in  mixtures  composed  of  0.01  n  hy¬ 
drastine  hydrochloride  and  0.01  n  NaOH  solutions  the  dissociation  constant  was 
calculated  to  be  K  =  1.7.10^®.  It  was  found  that  5  cc.  of  hydrastine  IIC1+  i.occ. 
of  0.0 1  n  Na  OH  gave  a  trace  of  crystalline  deposit  after  one  day.  The  sat. 
sol.  had  />n  =  5.7  and  />on=  8.5.  From  this  arid  other  determinations  it  was 
concluded  that  solid  hydrastine  was  in  equilibrium  with  a  solution  which  was  7.10-3 
normal  with  respect  to  hydrastine  salt  and  had  a  hydroxyl  ion  concentration  of  2.  io~9 
Therefore,  the  solubility  product  =  1.4.10-M  and  from  this  and  K  the 

solubility  of  hydrastine  in  water  was  calculated  to  be  8.2.10  ‘  mols.  per  liter  at  1  5« 


Solubility  op  Hydrastinb  and  of  Hydrastininb  Hydrocrloridb 


in  Sbvbral  Solvbnts. 

(U.  S.  P.  VIII;  at  i8°-22°,  Muller,  1903.) 


Solvent. 


Gms.  C21H2,NO,  per  ioo  Gms. 
_ Solution. 

At  i8°-22°.  ’  At  80°.  * 


Water 
Alcohol 
Benzene 
Ethyl  Acetate 
Petroleum  Ether 


0.033  0.025 

o-74  (25°)  5-9  (6o°) 

8.89 

405 

0.073 


Solvent. 

Gms.  per  ioo  Gms.  Solution 
at  i8°— 22°. 

C21H.,NOe. 

C„HuN02.HC1. 

Ether 

0-51 

0.078  (250) 

Ether +H20 

0.80 

. . . 

Chloroform 

IOO-+- 

o-35  (25°) 

CCI4 

0.123 

•  •  • 

STRYCHNINE  C„HMN,0,. 

Solubility  of  Strychnine  in  Water.  (KolthofT,  1925.) 

The  dissociation  constantes  calculated  from  pu  values  determined  colorimetrically 
in  mixtures  of  dilute  standard  solutions  of  strychnine  nitrate  and  sodium  hydroxide, 
were  Kx  =  io.io-7  and  K2  =  2.2. 10-12.  For  the  determination  of  the  solubility 
product  5  cc.  of  0.025  molecular  strychnine  nitrate  solution  gave  a  faint  trace  of 
crystalline  precipitate  with  0.75  cc.  of  0.01  n  Na  OH  solution.  The  precipitated 
strychnine  was,  accordingly,  in  equilibrium  with  a  0.02  n  strychnine  nitrate  solution 
which  was  found  to  have  a  pu  value  of  6.5.  This  corresponds  to  a  pou  of  7.7  or 
a  [OH]  of  2.10  8  and  the  solubility  product  Lstryciinino—  4.i°-10-  Calculating  from  K4 
and  L  the  concentration  of  a  saturated  aqueous  solution  of  strychnine  is  4-2.IO  4  mol. 
per  liter  at  i5°.  A  direct  determination  of  the  solubility  of  strychnine  in  water, 
made  by  Mauz,  gave  2.7.10-4  mol.  strychnine  per  liter  at  i5°. 

ioocc.  of  sat.  sol. of  Strychnine  in  pure  acetone  contain  o.i32  gms.  C2iHj2N20;  at  i5" 
»  »  in  Ether  of  <7  =  0.720  »  o.o34  »  » 

(Harvey  and  Back,  1921. 

IOO  gms.  p  cymene  dissolve  0.71  gin.  strychnine  at  3o°  and  0.95  gm.  at.  ioo°. 
®  r  (Wheeler,  1920.) 


Solubility  of  Strychninb  in  Sbvbral  Solvbnts. 


Solvent. 


Water 

U 


u 

u 


ord.  t. 
20 
20 

25 

20 

20 


Gms.  CjiH^NjOj 
per  100  Gms. 

Solvent. 
0.014  (1) 
0.0125 (2) 
0.0143 (3) 
0.016  (4) 


Solvent.  t*. 

Carbon  Tetrachloride  20 

«<  « 


Aq.  io%NH3 
Aq.  3%  H3BOj  in  50% 
Glycerol  ord.  t. 

C2H5OH  (<2  =  0.83)  15-20 

“  (<2  =  0.83)  20 

“  (<2  =  0.83)  25 

“  “  +10%  NHs  20 

“  (<2  =  0.785) 

CH3OH  (<2  =  0.796) 

Aniline 
Amyl  Alcohol 
Benzene 


25 

25 

20 

25 

20 

25 


0.021 

0.033 

3-5 
o.  71 
0.833 
0.91 
0.256 
o.  70 
0.49 
20 

0-55 
0-77 
o.  76 


(3) 

(1) 

$ 

8 

(6) 

(6) 

(3) 

(4) 

(5) 

(6) 


20 

17 
25 
25 

20 
20 
20 

25 

20 

15 

20 
20 
20 

26 

Aq.  50  %  Pyridine  20-25 
Water  sat.  with  Ether  20 
Oil  of  Sesame  20 


Chloroform 

<< 

Diethylamine 
Ethyl  Acetate 
Ether 

U 

“  sat.  with  H2O 
Glycerol 

Petroleum  Ether 

Piperidine 

Pyridine 


Gms.  CjjH^NjOj 
per  100  Gms. 
Solvent. 

0.158  (5) 
0.22  (9) 

O.645  (IO) 
10.25  (6) 

16.6  (14) 

1.7  (3) 

0.197  (5) 

0.043  (5) 
0.018  (4) 
0.051  (5) 

O.  25 

0.0093  (5) 
°.7  (3) 

15  3\ 

1.24  (n) 

2-43  (8) 


0.017  (5) 
0.061  (2) 

„  <&■ wssmss;  ^ 

Scnindelmeiser  (1901);  (u)  Holty  (i9®5)-  ^ 

strychnine  at  250 


xoocc  Olive  oil  dissolve  0.32  gms. 


(Walton,  1935- 


increasing  amounts  of  several  gum  arabic  s 
Data  showing  the  effect  of  increas  g  Brintzinger  and 

upon  the  solubility  of  strychnine  in  water  are  given 

Beier,  1934- 
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Solubility  of  Strychnine  in  Aqueous  Alcohol  at  15  -20  . 

(Squire  and  Caines,  i9°s  ) 

Per  cent  Alcohol  in  Solvent  20  45  60  70  90 

Gms.  C21H22N2O2  per  100  cc.  solvent  0.024  0.125  0.25  0.40  0.59 

Solubility  of  Strychnine  in  Mixtures  of  Ether  and  Chloroform  at  25  . 

(Marden  and  Dover,  1916.) 


Per  cent 

CHC1,  in 

Mixed  Solvent. 

Gms.  CiiHuNjO) 
per  100  Gms. 

Mixed  Solvent. 

Per  cent 

CHC1,  in 

Mixed  Solvent. 

Gms.  CjiH^NjOj 
per  100  Gms. 
Mixed  Solvent. 

IOO 

15-3 

50 

o-35 

90 

7-1 

30 

0. 21 

80 

2.77 

20 

oi5 

70 

i-5 

IO 

0.09 

60 

0.65 

O 

0.02 

Solubility  of  Strychnine  in  Mixed  Solvents  at  250. 

(Schaefer,  1913) 


Mixture. 

One  volume  of  C2H5OH+4  vols.  CHCI3 
One  volume  of  C2H5OH+4  vols.  CsHs 
One  volume  of  CH3OH  +4  vols.  CHCI3 
One  volume  of  CH3OH  +4  vols.  C6H6 


Gm.  CjjHwN^))  per 
100  cc.  of  Mixture. 

25 

5 

25 

6.7 


Distribution  of 

Strychnine  between 

Water  and  Chloroform  at 

(Seidell,  1910a.) 

Gm.  CnHaNjO,  Added 
per  is  cc.jH^O-i-is  cc. 

0.005 

Gms.  C2lHnNA  Recovered  per  15  cc: 

(6) 

HjO  Layer  (a). 

O.OO06 

CHCl,  Layer  ( b ).' 
0.0I03(?) 

(«) 

O.025 

0.0010 

O.0253 

25.2 

0.125 

0.0021 

O.  1299 

6l 

O.625 

O.OO99 

O. 6225 

64 

STRYCHNINE  TRICHLOR  ACETATE  C 

21H22N202.CC1,C00H. 

3H20. 

100  gms.  sat.  solution  of  strychnine  trichlor  acetate  in  water  contain 
4*03  gms.  C21H22N20g.CCl?C00H.  ( ?) . 3Hg0  at  15°  and  20.75  gms.  at  520. 

(Florence,  1927.) 

STRYCHNINE  ARSENATE  C,1H„NJ0,.H,AS04.iH10(.IiH20). 

100  gms.  sat.  solution  in  water  contain  4.53  gms.  C^HjjNjOj.HsAsO*  at  250. 

100  gms.  CHC1,  dissolve  0.085  gm.  C21H22N2O2.H3ASO4  at' “15°"  ""hu";  I9I0O 


STRYCHNINE  FORMATE  C2.H22N2O2.HCOOH.2H2O. 

Solubility  in  Water  and  in  Alcohol. 

(Hampshire  and  Pratt,  1913.) 


Solubility  in  Water. 


t“. 

Gms.  Salt  per 
100  Gms.  HjO. 

195 

30-59 

24 

39-68 

27 

44-25 

Solubility  in  Abs.  Alcohol. 


t°. 

Gms.  Salt  per 

100  Gms.  CjHiOl 

18. s 

IO 

20 

IO.3 

22 

IO.64 

STRYCHNINE  BENZOATE  C81H88N808.C6H6C00H. 

Solubility  of  Strychnine  Benzoate  and  of  a  Series  of 
Substituted  Benzoates  in  Water  at  Several  Temperaturbs. 

(Poe,  Suchy  and  Baker,  1934.) 

The  saturated  solutions  were  analyzed  by  evaporating  to  dryness  on  the 
water  bath  and  weighing  the  residue. 


Strychnine 

Salt 


Qns.  Strychnine  salt  pejc  100  cc  sat,  solution  at: 


20 


30 


40° 


50  u 


60u 


75° 


95° 


Benzoate 

0.433 

0.578 

0.784 

1. 156 

1.607 

2.311 

0 

Chloro  Ben 

zoate 

1.783 

1-995 

2.21 1 

2. 770 

3.410 

4.793 

m 

II 

n 

0. 170 

0.229 

0.349 

0.509 

0.669 

0.944 

p 

II 

it 

0.264 

0.302 

0.330 

0.425 

0.551 

0.688 

0 

Bromo 

n 

1.063 

1.204 

1.410 

1.846 

2.470 

3.818 

m 

II 

it 

0.092 

0.115 

0.141 

0.201 

0.402 

0.576 

p 

II 

ti 

0.211 

0.244 

0.299 

0.351 

0.528 

0.744 

0 

Iodo 

11 

0.526 

0.582 

0.653 

0.768 

1.122 

1.514 

p 

II 

11 

0. 167 

0.195 

0.229 

0.341 

0.475 

0.606 

0 

Nitro 

it 

0.521 

0.621 

0.724 

0.928 

1.320 

1.970 

m 

II 

it 

0.447 

0.565 

0.706 

0.896 

1.359 

2.452 

pr 

II 

n 

0.183 

0.222 

0.266 

0.328 

0.467 

0.698 

tr 

0 

Hydroxy 

11 

0.250 

0.297 

0.402 

0.606 

0.964 

1.470 

in 

II  • 

11 

0. 179 

0.185 

0-335 

0.432 

0.562 

0.872 

II 

n 

0.149 

0.188 

0.241 

0.339 

0.517 

0.875 

F 

0 

Methyl 

!• 

0.519 

0.634 

0.984 

1.331 

1.958 

2.807 

m 

II 

11 

0.869 

0.992 

1.181 

1.688 

2.350 

3.856 

t) 

It 

II 

0.560 

0.578 

0.625 

0.828 

0.931 

1. 250 

F 

0 

Amino 

It 

0.297 

0.378 

0.462 

0.710 

0.984 

1.590 

m 

It 

It 

1.092 

1.204 

1.437 

2. 107 

2.971 

4.786 

n 

II 

II 

0.371 

0.652 

0.986 

1. 324 

2.046 

3.586 

F 

3 

,5-Dinitro 

II 

0. 136 

0. 163 

0.197 

0.271 

0.384 

0.599 

0 

II 

0.249 

0.298 

0.389 

0.557 

0.821 

1.230 

** 

2 

.u.6  Tri nitro" 

0.075 

0.098 

0.116 

0.165 

0.273 

0.450 

5-Iodo  Sali' 
3,5-Dinitro 
Di  iodo 

cylate 

II 

II 

0.037 

0.025 

0.020 

0.045 

0.041 

0.023 

0.057 

0.063 

0.031 

0.079 

0.088 

0.032 

0.126 

0.116 

0.046 

0.215 

0.422 

0.071 

STRYCHNINE  HYDROBROMIDE  C2iH22N202.HBr. 


Too  cc.  HiO  dissolve  1.54,  g™.  of  the  salt  at 
IOO  cc.  90%  alcohol  dissolve  1.04  gm.  of  the  salt  at  15  20  . 


3.460 

10.725 

1.376 

1. 158 
6.751 
0.835 
0.91S 

2.116 

0.840 

3.140 

4.138 

0.970 

2.500 

1.517 

1.432 

4.142  ; 

7.765 

1.808  i 

2.602  1 

7.9631 

7.136' 

0.951- 

1.610 

0.717  ' 

0.374 • 

1.064. 

0.127' 


STRYCHNINE  HYDROCHLORIDE  C2iH22N202.HC1. 

,00  cc.  H,0  dissolve  a.86  gms.  of  the  salt  at  l5“-ao".  <Squire  <*«,.  Ml 
,00  cc.  90%  alcohol  dissolve  '^gmsofthesaltatrs  20  .  (Hm,I9,0. 

IOO  gms.  CHCI3  dissolve  0.592  gm.  of  the  salt  at  15  • 

STRYCHNINE  HYDRO  IODIDE  C2 jHggNgOg. HI . H20. 

10„cc  sat.  solution  of  strychnine  iodide  in  water  contain  0.28, 
at  25°'  ,Har6reaves>  1,3> 


815 


c2 , h22o2 


STRYCHNINE  HELIANTHATE  Cj4H15N3SO3.Cu  H„Nj O*. 

IOOO  cc.  H,  0  dissolve  0.481  gm.  strychnine  helianthate  at  jto-a5<>.^  ^  1#lg  } 

STRYCHNINE  SULFONPROPIONATE  r/and  /C3H605S.C2i  H2!  N202H,0. 

Solubility  of  the  Dextro  and  of  the  Laevo  Salts,  Separately,  in  Water 


AT  24°. 6.  (  Franchimont  and  Backer,  1920.) 


Compound. 


Formula. 


d  Strychnine  Sulfonpropionale. .  C3H5O5S.CtjHt2IV2O2.HjO 

/  »  »  » 

STRYCHNINE  NITRATE  ChHjjNjOi.HNO,. 

Solubility  in  Several  Solvents. 


Gms. 

anhydrous  compound 
per  100  gms.  sat.  sol 

6.0 

27.7 


Gms.  Salt 
per  100  cc. 
Solvent. 

0-345  (3) 
1-25  (3) 

5  (3) 

0.66  (3) 

4  (3) 

1  (3) 

1.66  (4) 


(1)  Dott  (1910);  (j)  Squire  and  Caines  (1905);  (j)  Schaefer  (1913);  (4)  U.  S.  P.  VIII  ed. 

Distribution  of  Strychnine  Nitrate  between  Water  and  Chloroform 

at  250. 

(Seidell,  1910a.) 

Gms.  C„HbN,0;.HN0, 

Added  per  15  cc. 

HjO  +  15  cc.CHCIj. 


Solvent. 

t°. 

Gms.  Salt 
per  100  cc. 

Solvent. 

t8. 

Water 

15 

Solvent. 

1.4  (i) 

CHjOH 

25 

a 

15-20 

1.6  (2) 

CHCU 

25 

a 

25 

2.38  (4) 

1  vol.  C2H6OH+4  vols.  CHCU 

25 

u 

80 

12.5  (4) 

1  vol.  C2H60H-i-4  vols.  C«Hs 

25 

90%  C2H6OH 

15-20 

0  83  (2) 

1  vol.  CHjOH +4  vols.  CHCU 

25 

n  n 

15 

0.77  (1) 

1  vol.  CHjOH +4  vols.  C»H« 

25 

u  u 

b.  pt. 

3-45  (1) 

Glycerol 

25 

100%  CtHiOH 

25 

0-37  (3) 

0.005 

0.025 

O.I25 

O.625 


STRYCHNINE  OXALATE 


Gms.  CjiHnNjOj.HNOj  per  15  cc.: 

a 

HjO  Layer  (a). 

CHClj  Layer  (6). 

b 

O.OO5I 

O.OO3O  (?) 

•  •  • 

0.0222 

O.OO42 

5-3 

O. IOI7 

O.0243 

4.2 

0.3250 

O.1698 

2 

100  gms.  HjO  dissolve  1. 13  gms.  of  the  anhydrous  salt  at  about  150. 

IDott,  1910.) 

STRYCHNINE  PERCHLORATE  CtiHzjNtOt.HClOj. 

100  gms.  H20  dissolve  0.022  gm.  perchlorate  at  150. 

(Hofmann,  Roth,  Hobold  and  Metzler,  1910 ) 

STRYCHNINE  SULFATE  (C,1HaN,01),.H,S0..5H,0. 

Solubility  in  Several  Solvents. 


Solvent. 


Water 

H 


90%  C2H6OII 
94% 

94%  “ 

100%  “ 

CHjOH 


t°. 

15-20 

25 

80 

15-20 

25 

60 

25 
25 


Gms.  Salt 
per  100  cc. 
Solvent. 
2.08  (1) 
3-23  (2) 
16.6  (2) 
0-74  (1) 
1.9  (2) 
6.2  (2) 
o-8  (3) 
8-33  (3) 


Solvent. 


CHCI3 


a 

u 


I  vol.  C2H5OH+4  vols.  CHCU 
1  vol.  C2H8OH+4  vols.  C«H6 
1  vol.  CHjOH +4  vols.  CHClj 
1  vol.  CHjOH 4  vols.  CrH8 
Olycerol 


Gms.  Salt 

t*. 

per  100  cc. 

Solvent. 

15 

O.05 

(4) 

25 

0.31 

(2) 

25 

0-43 

(3) 

25 

12.8 

(3) 

25 

0-725  (3) 

25 

25 

(3) 

25 

!2.5 

(3) 

15 

18 

(2) 

(i)  Squire  and  Caines  (190s);  (2)  U  S  P  vnr-  t  ,  IS 

JOS),  W  U.  S.  P.  VIII,  (3)  Schaefer  (1913);  (4)‘  Hill  (t9io) 
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STRYCHNINE  TARTRATE 

Solubility  of  d,  l  and  of  Racemic  Strychnine  Tartrate  in  Water. 

(Dutilh,  1912.) 


Gms.  of  Each  Separately  per  1000  gms.  H20. 


t*. 

d  Tartrate. 

l  Tartrate. 

Racemic  Tartrate. 

7  -  35 

I4.I4 

9.48 

14.02 

16 

17.72 

II.50 

19. 12 

25 

22. 9 

14-52 

24.70 

27 

•  .  . 

15.60 

•  •  • 

30 

•  .  • 

17.02 

•  •  . 

40 

35-lS 

22.90 

38.42 

Solubility  of  Mixtures  of  d  and  /  Tartrates  and  of  Racemic  Strychnine 

Tartrate  in 

Water. 

(Ladenburg  and  Doctor,  1899.) 

Results  for  d  +  /  Tartrate. 

Results  for  Racemic  Tartrate. 

Gms.  Anhydrous 

Gms.  Anhydrous. 

t°. 

Salt  per  100  Gms. 

Solid  Phase. 

t°.  Salt  per  100  Gms.  Solid  Phase. 

H20. 

H20. 

7 

I.48 

50%  d+5%  I 

7 

1-39 

Racemic  Tartrate 

19 

1-95 

M 

19 

I.90 

<< 

27 

2.38 

If 

27 

2-33 

35 

3  02 

« 

35 

3-17 

42 

3  •  75 

U 

42 

3-92 

100  ems. 

sat.  solution 

in  water  contain 

0.45  gm. 

anhydro 

us  strychnine  acid 

tartrate  at  about  150. 

(Dott,  1910.) 

DIACETYL 

MORPHINE 

(Heroin)  C17H 

17(CH3C00>2N0. 

ioocc  H„0  dissolve  0.06  gm.  diacetyl  morphine  at  25  . 

ioocc  Olive  oil  dissolve  1.0  gm.  diacetyl  morphine  at  25  .  (Walton,  1935- 

CRYPTOPINE  PICRATE  C2i  H23N03.H0.Cf,H2(N02)3  (m.  pt-  iGi°-3^). 

IOO  gms  sat.  solution  in  water  contain  0.007  gm.  of  the  compound  at  i5*\ 
b  »  »  C2H5OH  »  0.022  »>  »  »  » 

M  »  acetone  »  0.162  »  »  M  w 

(  Maplethorpe  and  Evers,  1925. , 


TOLUIDINE  HELIANTHATES  o  and  m  C , 

i ooo  cc.  water  dissolve  0.270  gm.  o  Toluidine 
»  »  0.162  »  m 


H9N.C14H15N3SO3. 

Ilelianthate  at  20-25° 

.>  » 

(  Stark  and 


Dehn,  1918.) 


YOHIMBINE  (Quebrachine)  CiiH2(iNaO: 


I  (JxlllYlxJAl'l  Cj  t  vucul  o'-**1"''/  v-ji  —  -- 

IOO  gms.  C21Ib0H  dissolve  4o°g5^  and  f.33  gms.  at’b.pt. 

:  :  H>°  :  s 

»  C.H.QH  ,»,  0.27  gm.  (CuH26N203)^4«7^oJeai;;n(i  [)a,rc'191i| 


and  0.625  gm.  at  the  b.  pt. 


a  NAPHTHOL  AZINE  C10H7CH:N.N.CHC10H7 . 

Freezing-point  data  for  mixtures  of  a  Naphthol  azine 
given  by  Pascal,  1914- 


and  Benzalazine  are 
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METHYL  (and  Other)  ETHER  OXIDES 


Solubility  of  Methyl, c,  Ethylic  and  of  Phopylic  Ether  Oxides  op 
Ethinyldiphenyl  Carbinols  in  Several  Solvents. 

( Moureu,  DufiaisSe  and  Blalt,  1924.) 


Phenyl 


Gms. 

per  100  gms.  sal.  solution. 

_ 

Solvent 

4".  Cmpd.  A. 

t*- 

Cmpd.  U. 

t". 

Cmpd.  C. 

VI  ethyl  a 

Icoliol . 

.  i5.8 

0.2 

i5 .9 

2 

•7 

16.2 

4 

•7 

Ellivl 

»  . 

.  1 5 . 8 

0.2 

15.9 

3 

•  4 

I  (5 . 2 

4 

.8 

Pronvl 

))  . 

.  10.9 

0.5 

1 5 . 9 

7 

.0 

1G  2 

9 

•9 

Petroleum  ether  ib.  pt.  so 

■G0“).  . 

.  16.0 

0.9 

16.0 

V 

3  . 

16.0 

<’>2 

.  5 

Cmpd. 

A  =  C.Hj.C 

=  c 

.C.fCs  H5)2 

•  OCII3; 

Cmpd. 

H  =  Cj  H#.C 

=  c 

.  C.(C«  H6;2 

oc2H5; 

Cmpd. 

c=  C,H,.C 

=  c. 

C.(CtlI»)2. 

OC3Hj  (normal ) 

• 

QNOSCOPINE  PICRATE  (m.  pt. 

i85°.5).  C 

22^23^7  * 

hoc,h,ino3i£. 

100  gm  sa 

it.  sol  of  gnoscopine  picrate  in 

water  con 

tain  0. 

009 

gm 

of  the  cmpd, 

at 

i5°. 

)) 

»  )) 

)) 

»  » 

alcohol 

»  0. 

04 

»  » 

)) 

» 

»  » 

» 

»  » 

acetone 

»  2 . 

34 

))  » 

» 

f  Mapletliorpe  and  Evers,  1925.) 


Methyl  CRYPTOPINES.  A,  B  and  C  forms,  CjjHjjOjN. 

The  solubilities  of  the  three  forms  in  benzene,  determined  by  lowering  of  the 
freezing-point,  are:  5  gms.  A  form  per  liter  at  50,  30  gms.  B  form  and  1 10  gms.  C 
form.  (Sidgwick,  191s.) 


NARCOTINE  C2£.H£3NCL. 

Solubility  of  Narcotine  (C22  H23  N07)  in  Water  at  18°.  (Kolthoff,  1925.) 


The  dissociation  constant  was  found  to  be  K  =  i.5.io~ 8  The  determination 
was  beset  with  difficulties  due  to  the  extremely  slight  solubility  of  narcotine.  The 
addition  of  a  trace  of  alkali  precipitates  narcotine  from  a  very  dilute  solution. 
As  the  result  of  many  experiments  it  was  found  that  narcotine  was  in  equilibrium 
with  a  narcotine  hydrochloride  solution  which  was  0.00092  normal  and  had  a  pn 
of  5.0.  That  is  a  poH  of  9.2  or  [OH']  of  6.4. 10-10.  F  rom  this  the  solubility  product 
of  narcoline  L  \arcot|m.  =  9.2.10  4.6.4.io—10  =  6.io~13.  From  L  and  K  the  solubility 
in  water  was  calculated  to  be  4.10-5  mol.,  corresponding  to  0.020  gms.  narcotine 
per  liter.  A  direct  determination  by  Mauz  gave  0.0174  gm.  per  liter. 


NARCOTINE  PICRATE  C„  HI3  NO, .  OH .  C6  H,(NOt )3. 

100  gms.  sat.  sol.  of  Narcoline  picrate  in  water  contain  0.02  gm  of  the  cmpd.  at  20°. 
»  »  abs.  Alcohol  »  0.1 3  »  » 

“  »  Acetone  »  3o.o  .>  » 

See  remarks  under  Morphine  picrate,  p.  774  (Mapelthorpe  and  Evers,  1925. ) 


COLCHICINE  CuHttNO,. 


Solvent. 


Water 

H 

H 

u 

Ether 

a 

sat.  with  HjO 


Solubility  in  Several  Solvents. 

(Muller,  1903;  U.  S.  P.) 


t°. 

Gms. 

CjjHjiNO, 
per  100  Gms. 

Solvent. 

18-22 

Solvent. 

9.6 

Water  sat.  with  Ether 

25 

4  5 

Benzene 

80 

5 

Benzene 

82 

13  -7* 

Chloroform 

18-22 

013 

Carbon  Tetrachloride 

25 

0.64 

Ethyl  Acetate 

18-22 

0. 18 

Petroleum  Ether 

*  Beilstein. 

Gms. 

V  Q5Hj.NO, 
per  roo  Gms. 
Solvent. 
18-22  12.05 

18-22  0.94 

25  I. IS 

18-22  IOO-{- 
I$— 22  0.12 

lS-22  1.34 

18-22  0.06 


^22^25^6 

COLCHICINE  SALTS. 
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Name. 


Formula. 


Solvent. 


3° 

30 


Gms.  Salt 

per  Liter 

Authority. 

Sat.  Sol. 

0.84 

(Pfannl,  1911.) 

3-86 

«« 

0.083 

(Jensen,  1913.) 

0.007 

it 

(  Kolthoff,  1925. ) 

Colchicine  Iodohydrate  C2jHi5N06.HI  Water 
Iso  Colcnicine  Iodohydrate  “  “ 

Colchicine  Siiicotungstate  I%HC1  \\ 

NARCEINE  CisH27N08. 

Solubility  of  Narceine  in  Water  at  18° 

Narceine  hydrochloride  is  so  strongly  hydrolyzed  that  it  does  not  dissolve  in 
water.  A  0.01  mol.  solution  yields  crystals  on  cooling.  The  dissociation  constants 
determined  in  very  dilute  solutions  were  :  basic  constant  K^=  2.10— u,  acid  cons¬ 
tant  Ks  =  5.io~ 10.  Hence  narceine  is  a  stronger  acid  than  base  The  isoelectric 
point  is  near  p\\  =  6.4  and  here  the  narceine  has  a  minimum  solubility,  which  was 
calculated  to  be  I.3.IO-3  mol.  per  liter. 

The  solubility  product  as  a  base  is  LNnrccineOii  =  [ Narc- ]  [OH']  =  2.6. 10— 14. 

»  »  an  acid  is  LNaiceincii  =  [Narc']  [  H- ]  =  6.5.10— 1J. 

NARCEINE  PICRATE. 

100  gms.  sat.  sol  of  Narceine  picrate  in  water  contain  0.027  gm  °f  l*ie  cmpd.  at  20°. 
»  »  a  bs.  Alcohol  »  0.0 1  »  » 

»  »  Acetone  »  5.23  »  » 

See  remarks  under  Morphine  picrate,  p.  774  (Mapelthorpe  and  Evers,  1925. ) 


Compound. 

Benzyl  Palmitate . 

Benzyl  Stearate  . 

Ben2yl  Sulfide . 

»  »  . 

Benzyl  Camphoroxirne. 

»  » 

BEHENOLIC  ACID  CH,(CH 


ATE,  STEARATE,  SULFIDE, 

Solubility  in  Several  Solvents. 

etc. 

Gms.  cmpd. 
per  100  gms 

Authority. 

Formula. 

Solvent. 

,t”. 

solvent. 

C„  Hj  CH,.CH,  (CU,),,  COO 

C3H4OH 

16 

3.3o 

(Whibey,  1926.) 

C6  Hs  CH2.CH,  (CH1l1(  COO 

)) 

16 

o.685 

» 

(C61IsCHs12  s 

CM  Clj 

20 

133.91 

(Pawiewski  1914.) 

» 

CCI, 

20 

73. 16 

» 

_ 

CH  Cl3 

20 

93.68 

» 

H3(CH2)7C:C(CH2)11 

» 

COOH. 

20 

C'' 

00 

00 

)) 

Freezing-point  data  for  mixtures  of  behenolic  with  cholic  and  with 
hyodesoxycholic  acid  are  given  by  Rheinboldt  and  Lauber,  1929. 

ERUCIC  ACID  C8HuCH:CH(CH2)iiCOOH. 

Solubility  in  Alcohols. 

(Timofeiew,  1894.) 


Alcohol. 

Methyl  Alcohol 


<< 

u 


a 


—  2 

+  18 
21  .4 
2 


Gms.  Erucic 
Acid  per  100 
Gms.  Sat.  Sol. 

2.25 

60.4 

62 

8.24 


Alcohol. 


Ethyl  Alcohol 
Propyl  Alcohol 


+  21 .4 
—  2 
-(-18 
21.4 


Gms.  Erucic 
Acid  per  100 
Gms.  Sat.  Sol. 

63 -4 
10.2 
60.5 

63 


Ethyl  Alcohol  — 

i£  ch“ch  ichX^oh^  ^  SSH***-1 


BEHENIC  ACID  CtlH*sCOOH. 

Solubility  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  0°  and  2.>°. 

(  Thomas  and  Mattikow,  1916. ) 


j  H(S  COOH 

per  100  cc.  sat.  sol,  at 

Wt.  per  cent  Cs  H5  OH 
in  solvent. 

. . 

. .  „ 

. .  00,3 


0°. 

0.002 

0.010 


25*. 

0.010 

O.  I  I  I 

0.206 


Freezing-point  data  are  given  for  mixtures  of: 


Behenic  acid  +  Erusic  acid! 3) 

"  "  +  Isoerusic  acid(3) 

"  "  +  Brassidic  acid! 3) 

"  "  +  Iso  behenic  acid(t|i 

Methyl  behenate  +  Methyl  iso  behenateU) 


Brassidic  acid 

II  H 

II  II 

II  It 

II  II 

II  II 


+  Erusic  acid(i) (2) (3) 

+  Iso  erusic  acid! 3) 

+  Cholic  acid(5> 

+  Hyodesoxycholic  acid! 5) 
+  Ethyl  brassidate! 2) 

+  Methyl  "  (2) 


(1)  Griffiths  and  Hilditch,  1932;  (2)  Keffler  and  Maiden,  1936;  (3) 

Mascarelli  and  Sauna,  1915;  (4)  von  Meyer,  Brod  and  Soyka,  1913;  (5)  Rheinboldt 
and  Lauber,  1929. 

ROTENONE  C^H^ 

Solubility  of  Rotenonb  in  Various  Solvbnts  at  20°. 

(Jones  and  Smith,  1930.) 


The  determinations  of  the  concentration  of  the  saturated  solutions  was 
based  upon  the  optical  activity  of  the  compound.  The  specific  rotation 
of'  rotenone  in  the  various  solvents  was  first  determined  and  the  concen¬ 
tration  of  the  saturated  solution  estimated  by  extrapolation  from  the 
values  obtained  upon  solutions  of  known  concentration.  The  saturated 
solutions  were  prepared  by  constant  agitation  for  7  hours. 


Solvent 

20  v 

sat.  sol. 

100*  gmi.  §§t? 

Acetone 

0.825 

8.0 

Acetic  acid 

1.057 

2.2 

n  .Butyl  Alcohol 

0.814 

0.3 

Ethyl  alcohol 

0.792 

0.3 

Iso  propyl  " 

0.790 

0.2 

Methyl  " 

0.796 

0.3 

Amyl  acetate 

0.872 

1.8 

Benzene 

O.908 

8.8 

Carbon  disulfide 
Carbon  tetra 

1.270 

1.3 

chloride 

1.587 

0.4 

per 

sol.  Solvent. 

d20  of 

°"S-  C2^22°6  Per 

sat.  sol. 

100  gms.  sat.  sol. 

Chloro  benzene 

1. 127 

12.0 

Chloroform 
s-P  Dichloro 

1.430 

33-0 

ethyl  ether 

1.228 

6. 1 

Ethyl  ether 

0.721 

o-5 

Ethyl  acetate 
Ethylene  chlor 

0.916 

5.2 

hydrine 
Ethylene  di 

1.210 

9.4 

chloride 

1.270 

26. 1 

n  Propyl  formateo.9is 

6.6 

Toluene 

Tri  chloro 

0.890 

7.2 

ethylene 

1.447 

11.4 

Xylene 

0.878 

3.8 

TETRA  METHYL  DIAMINO  TRIPHENYL  CARBINOL  C8HrC0H [C.H  N(CH  ) 

00  0  4  3  2 J  Z  * 

1rorEUterfLtJroX2rSi;PwlnSt«rIhLr,ifHi?a,i0nS  °f  Uis  COmP°“”d 

are  Siven  by  GriL,  triPhe“yl  methyl 


^2  3^2  6^4 
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BRUCINE  C2]  U  2o  ( 01.113)2 No 0^*4  1 12  0 . 

KolthofT,  1925,  reports  that  the  solubility  of  brucine  in  water,  as  determined 
by  Mauz  (Dissertation,  Stuttgart,  1904),  using  the  .4H20  compound  is  i.33.io_3gm. 
mol.  per  liter.  From  this  value  and  the  first  dissociation  constant  (Kt  =  9.2. 1  o — 7) 
he  calculates  the  solubility  product  of  brucine  to  be 

Llirucine  =  9*2.  lO-7  X  1.33.  IO~ 3  =  1  .2 'Jt .  10_s. 


Solubility  of  Brucine  in  Mixtures  of  Alcohol  and  Quinoline  at  40-25°. 

( Pucher  and  Dehn,  1921.) 

Ter  cnnl  C,  H,N.  Gms.  Brucine  per  Per  cent  C,H,N  Gras.  Itrucine  per  Per  cent  C,H#N  Gms.  Brucine  per 
Insolvent.  100  gras,  solvent.  insolvent.  100  gras,  solvent.  insolvent.  mo  gms.  solvent. 


o.o .  3.5  (2.35) 

i o . o . .  . .  3.80 

23.2.....  IO.87 

37.5 .  15.09 

100  gms.  equi.  mol.  mixture 
at  20-25°. 


47.5... 

..  34.6 

80.0..., 

5o.o. . . . 

. .  36.5 

90.0 - 

..  78.7 

60.0. .. , 

,.  44-6 

100.0. . . . 

•  79-° 

70.0. .. . 

of  alcohol  and  quinoline  dissolve  43.5 1  gms.  brucine 

(Pucher  and  Dehn,  1921.) 


BRUCINE  C2iH2o(OCH3)2N202.4H20. 

Solubility  of  Brucine  in  Several  Solvents. 

Solvent.  f.  ,G^  C  Authority 


Water 

18-22 

O.O56-O. 125 

Aniline 

20 

12 

Benzene 

18-22 

i . ii-i .86 

Carbon  Tetrachloride  18-22 

0.08 

u  n 

20 

1 .96 

Chloroform 

25 

11 .6 

Trichlor  Ethylene 

IS 

2-5 

Ether 

18-22 

0.75 

Ethyl  Acetate 

18-22 

4.26 

Ethyl  Alcohol 

25 

45-2 

Diethylamine 

20 

1 .6 

Methyl  Alcohol 

25 

55-6 

Petroleum  Ether 

18-22 

0.055-0.088 

Glycerol 

18-22 

2 . 2 

Pyridine 

20 

28 

H 

20-25 

21 .9 

Aq.  50%  Pyridine 

20-25 

31  -6 

Piperidene 

20 

1 

#<>  Gms.  Brucine  per 
1  '  100  Gms.  Sat.  Sol. 

l8—22  0.056—0.125  (Muller,  1903;  Squire  and  Caines,  1905;  Zalai,  1910.) 
(Scholtz,  1912.) 

(Muller,  1903;  Schaefer,  1913.) 


(Schindelmeiser,  1901;  Gori,  1913') 
(Schaefer,  1913) 

(Wester  and  Bruins,  1914.) 

(Muller,  1903.) 


(Schaefer,  1913.) 
(Scholtz,  1912.) 
(Schaefer,  1913) 


(Muller,  1903.) 
(Scholtz,  1912.) 
(Dehn,  1917) 


(Scholtz,  1912.) 


Results  for  the  solubility  oi  Drucme  d..u 
chloroform  and  benzene  are  given  by  Schaefer  (1913b 


BRUCINE  Per  CHLORATE  C2iH20(OCH3)2N2O2.HClCh. 

,oo  gms.  H,0<+  »%HC10.)  dissolve  0,5  gm^of  .he  salt  «  ^ ^  ^ 


BRUCINE  TRICHLORACETATE  C23H20N2O4 .  CCl^COOH .  3H20. 


BRUCINE  SULFATE. 

too  CC.  methyl  alcohol  dissolve  0  28  gm.  brucine  sulfate  at  25  . 

“  ethyl  (  -  100  ..  -  ■  - 

“  chloroform 


0.6 


(Schaefer.  1913.) 


BRUCINE  d,  l,  and  i  TARTRATE. 

Solubility  of  Each  Optical  Isomer  in  Water  (Dutilh,  1912.) 

Gms.  per  ioo  Gms.  Water. 


t\ 

<i  Tartrate. 

l  Tartrate. 

20 

•  •  • 

.  .  . 

25 

I  .008 

I  .84 

35 

I.272 

3-24 

44 

1.590 

4.64 

50 

I-854 

6.56 

Racemic  Tartrate. 

1.38 


NARCEINE  C2sH27N08  +  3H20. 

100  gms.  H20  dissolve  0.078  gm.  narceine  at  130;  100  gms.  80%  alcohol  dissolve 
0.105  gm.  at  130. 

100  gms.  CCU  dissolve  0.011  gm.  narceine  at  170  (Schindelmeiser,  1901);  0.002 
gm.  at  20°  (Gori,  1913). 

LIGNOCERIC  ACID  C23H47C00H. 

Solubility  of  Lignoceric  Acid  in  Aqueous  Alcohol  at  '25°. 

(Thomas  and  Chai  Lan  Yu,  1923.) 

The  saturation  was  obtained  by  constant  agitation  and  the  saturated  solutions 
were  analyzed  by  evaporation  and  weighing  the  residue  dried  at  8o°. 

Gins.  Liguoccrlc  Acid  dissolved 


Aq. 

01. 07 

Solvent. 

Wt.  0/0  C,H,OH . 

of 

V 

Sal.  sol. 

...  0.87783 

mo  <-c. 
sal.  sol. 

0.01 1 

ion  gms. 
solvent. 
().Ol3 

)) 

86.1b 

» 

»  . 

0.092 

O.  I  1  2 

» 

91.53 

» 

»  .  .  .  ,  . 

0.  182 

O.  2 ">.6 

Freezing-point  data  for  mixtures  of  lignoceric  with  arachidic  acid  and  other 
compounds  are  given  by  von  Meyer,  Brod  and  Soyka,  1913. 


TRIPHENYL  BENZENE  CeH3(CflH5  >3. 

Freezing-point  data  for  mixtures  of  triphenyl  benzene  with  triphenyl 
triazine  and  with  methyl  diphenyl  triazine  are  given  by  Pascal,  1925. 


DIPHENYL  BENZIDINE 


CgHg. NH. CeH4 .CgH4 .NH .C0Hg . 


Solubility  of  Diphenyl  Bbnzidinb  in  Aqubous  Solutions  of 

Hydrochloric  Acid. 

<  Koithoff  and  Sarver .  1930.) 


Normality  of  aq.  HC1 


°ns’  C24H22NZ  per  llter 


0.1 

0.25 

0.5 

1.0 

2.0 


0.00007 

0.00009 

0.00012 

0.00017 

0.00028 


DIPROPYL  azophenol  tCcH2(C3H7)20Hl2N2. 


Freezing-point  data  for  mixtu 
and  with  azoaaisol-  pheoetol  are 


res  of  dipropyl  azophenol  with  azophenetol 
given  by  Bogoj awlenski  and  Winogrado,  1907. 


C2  1+^4  0^5 


8  22 


CHOLIC  ACID  C24H4006. 

Freezing-point  data  are  given  for  mixtures  of: 


Cholic  acid  +  Cetyl  alcohol(3) 

"  "  +  Behenolic  acid(3) 

"  "  +  Brassidic  acid(3> 

"  "  +  Palmitic  acid(3) 

"  "  +  Stearic  acid(3> 

"  u  -i  Stearolic  acid (3) 

Desoxy  cholic  acid  +  Cetyl  alcohol(2) 
"  "  "  +  Palmitic  acid (2) 


Allocholic  acid  +  Cholanic  acidli) 
Apocholic  acid  +  Montanic  acid(4) 

"  "  +  Palmitic  acid l 2) 

"  "  +  Stearic  acid (2) 

Hyodesoxy  cholic  acid+Cetyl  alcohol<3) 
"  "  "  +  Palmitic  acid^l 

"  "  "  + Stearic  acid(3> 


"  "  "  +  Stearic  acid (2) 

(1)  Bonstedt,  1932;  (2)  Kheinboldt , Flume  and  K8nig,  1929; 
(3)  Rheinboldt  and  Lauber,  1929;  (4)  Pheinboldt,  Pieper  and 
Zervas.  1926. 


STEARANILIDE  CH3 (CH2 ) 10CONHC0H6 . 


Freezing-point  data  for  mixtures  of  Stearanilide  and  palmitanilide  are 
given  by  Guy  and  Smith,  1939- 

PHENACYL  LIGNOCERATE  CH3  (CH2>  20COOCH2COC6H5 . 

SOLUBILITY  OF  PHBNACYL,  BrOMOPHENACYL  AND 
Chlorophbnacyl  Lignockratbs  in  95%  Ethyl  Alcohol. 

(Hann,  Reid  and  Jameson,  1930.) 


Llgnocerate 


Formula 


Ons.  Llgnocerate  per 
lOOcc  95*  alcohol  at 

A -  - - \ 


20° 


25° 


0. 1209 

9.0040 

0.0054 


0. 1816 
0.0070 
0.0072 


Phenacyl  Lignocerate  CH3(CH2> 22COOCH2COC0H5 

P  Bromo  "  "  *  CH3  (CH2 1 

p  Chloro  "  "  CH3(CH2)22C00CH2C0C6H4C 

+  ~phe„yl  are  Bive„  by 

Pascal  and  Nonnand  (19^3)’ 

NARINGEN  C27H32014-2H20. 

Solubility  of  Naringbn  in  Watbr. 

(Pulley,  1936.) 

the  residue  at  no0,  and  weighing. 


Oms.  Per 

liter  sat.  sol. 


Solid 

Phase 


Oms.  C^HjqO^  Per  Solid 

liter  sat.  sol.  Phase 


6 

20 

35 


0.17  C27H32014I*16H20(  ?) 

0.50 

II 

0.79 


45 

55 

65 

75 


1.96 
7. 16 
42. 21 
108.24 
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ERGOSTEROL  C27H420. 

Freezing-point  data  are  given  for  mixtures  of: 

Allo-a-ergostan  +  Cholestan  (Bonstedt,  1932.) 

11  "  +  Cholestanol 

H  »  +  Stigmastan  " 

Dihydro  ergosterol  +  Epidihydro  ergosterol  (Lettre,  1930.) 


CHOLESTEROL  C27H450H. 

100  gms.  H20  dissolve  o .  26  gm.  cholesterol  at  20-25°.  (Dehn,  1917.) 

“  pyridine  .  .  “  68.10  gms.  . . 

100  cc.  Hfo°^ivPeyo.ooo6  gm.  cholesterol-digitonide  at  b.  (Mue11"’ I9I7>) 

100  cc.  ether  dissolve  0.0007  gm.  cholesterol-digitomdeat  room  temp. 


Solubility  op  Cholbstbrol  in  Aqobous  Bilb  Salt  Solutions  at  37°. 

(Bashour  and  Bauman,  1937.) 

Rec  rystallized  commercial  cholesterol  in  large  excess  was  constantly 
shaken  with  the  bile  salt  solutions  for  4  days.  After  standing  2  days 
the  supernatant  solution  was  filtered  and  the  dissolved  cholesterol  de¬ 
termined  by  a  modified  gravimetric  method  and  the  total  solids  by  evap¬ 
oration  and  drying  at  ioo°  and  at  138°.  The  bile  salts  were  prepared  by 
titration  of  the  bile  acids  in  dilute  alcoholic  solution  with  sodium 
hydroxide,  evaporating  to  dryness  and  recrystallizing.  The  results  are 
given  only  in  the  form  of  a  diagram  from  which  the  following  approximate 
values  were  estimated. 


Gtys.  Bile  salt 

dns.  Cholesterol 

dissolves}  per 

gram  of 

(Sodium) : 

per  100  gms. 

^Tauro  cholate 

Glycoholate 

Taurodesoxy 

Dlolate 

Glycodesoxy 

Desoxy' 

aq.  solution 

cholate 

cholate 

cholate 

2 

0.003 

0.005 

0.008 

0.022 

0.035 

0.036 

4 

0.007 

0.010 

0.0l6 

0.027 

0.040 

0.050 

6 

0.011 

0.014 

O.024 

0.028 

O.O4O 

0.056 

8 

0.013 

0.019 

0.029 

0.028 

0.040 

0.059 

10 

0.014 

0.022 

O.036 

0.028 

0 .040 

0.059 

12 

0.0145 

0.023 

O.038 

— 

0.040 

0.0595 

14 

0.015 

0.024 

O.0385 

— 

O.O4O 

0.060 

Solubility  of  Stearic  Acid  Ester  of  Cholesterol  in  Oils  at  37°  and 

Vice  Versa.  (Filehne,  1907.) 

The  determinations  were  made  by  adding  small  weighed  amounts  of  the  ester 
to  the  oil  at  6o°  and  cooling  to  3C-370  while  stirring  continually.  The  additions 
ot  the  ester  were  repeated  until  a  clouding  just  appeared  at  36-37°.  In  the  case  of 
the  solubility  of  the  oils  in  cholesterol  the  composition  of  the  sat.  solution  was 
estimated  by  means  of  the  specific  gravity  and  the  melting  point. 


Solvent. 

Olive  Oil 
Castor  Oil 
Oleic  Acid 
Ricinic  (Oil)  Acid 


t°  of 

Clouding. 

Gms.  Ester 
per  100 
Gms.  Oil. 

Gms.  Oil  or  Acid  per  100 
c  1  ,  Gms.  Sat.  Solution  in 

So,ute-  Ester,  Det.  by: 

37-6 

3  35 

Olive  Oil 

Sp.  Gr. 

25 . 5 

M.  pt. 

33 .8 

37-6 

0.26 

Oleic  Acid 

37 

40 

37-5 

4. 11 

Castor  Oil 

5 

1.85 

16 

37 

l  36.2 

°-33 

Ricinic  Acid 

20 

0.85 

Pseudo  Ricinic  Acid 

10 

12 

36.5 

0.87 

Crotonic  Acid 

(5) 

5 
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Solubility  op  Cholesterol  in  Solvent  Miitures  at  20°. 

(Welchherz  and  MarschlK,  1932.) 


Results  for  mixtures  of: 


Water  +  Ethyl  Alcohol  Water  +  Dioxane 

Dioxane 

+  Ethyl  Alcohol 

Wt.  %  Gms.  Cj^H^OH 
C2H&OH  per  100  gms. 

In  Solvent  solvent 

Wt.  %  Gras.  Q27H45OH 

C4H8C2  Per  100  gms. 

ln  solvent  solvent 

wt.  % 

Wz 
ln  solvent 

oms.  c27h45or 
per  100  gms. 

solvent 

55.15 

76.53 

100.0 

0.0207 

0.1629 

1 .5524 

60.72 

80.83 

100.0 

0.0291 

O.8589 

11 .2588 

24.42 

46.33 

65.93 

84 .12 

3.2413 

5.H72 

6.8794 

8.9430 

Benzene 

+  Dioxane 

Benzene  +  Hexane 

Ethyl 

Alcohol  +  Hexane 

ut .  % 

Ve  ln 

solvent 

Oms  .  C27H45 
per  luO  gms. 

solvent 

OH  wt.  % 

ceHe 

solvent 

Oms.  G^H^gOR 
per  100  gms. 

solvent 

wt.  % 

CgHgOH 

solvent 

Gms.  C^H^OH 
per  100  gms. 

solvent 

0.0 
36^19 
55.93 
77.29 
87  .24 
100.0 

11 .2588 
16  .26H.2 
19.2096 
18.8614 
16.8454 
14  .2449 

0.0 

24.35 
46  .20 
66.06 
76.54 

83.83 

1  .9237 
7.6756 
16.0599 

21 .1094 

22.0439 

19.5527 

0.0 

22.39 

43.8l 

63.83 
82 .68 
100.0 

1.9237 

22.5148 

23.9777 

15.8880 

6 .4291 

1  .5524 

Ethyl  Alcohol  +  Benzene 

Dioxane 

+  Hexane 

Wt.  %  Oms.  O27K45OH 

CoH,0H  per  100  gms. 

In  solvent  solvent 

Wt.  %  Gms.  C27H450H 

C2H5OH  per  100  gms. 

ln  solvent  solvent 

wt.  % 

Wz 

In  solvent 

Gms.  Cg^^OH 
per  100  gms . 

solvent 

0.0 

9.19 

18.49 

23.25 

14.2449 

26.3662 

33.2489 

32 .6185 

37-73 

47.42 

57.74 

78.50 

28.6971 

24  .5236 

17.7339 

5.8785 

33.50 

43.05 

60.67 

82 .08 

24*2723 

3  1 .2329 

33.0814 

26 .3415 

The  authors  also  give  the  following  values  for  the  solubility  of 
cholesterol  in  other  solvents  at  20  . 


008 .  ® 

Solvent  per  100  gme.  solvent 


Methyl  alcohol 

Furfural 

Iso  butyl  alcohol 
n  Amyl  alcohol 


Solubility  of 


Non-Radiatrd 

(Gustavson 


0.6500 
0.3342 
»  6.3444 

10.5397 

CHOLESTEROL  IN  LIQUID  AMMONIA, 
and  Goodman,  1927.) 


Gro.  G27H45OH 
t  per  100  cc  NH^ 

-38  0.000 

o  0.00616 

7  0.0202 

0  •  027 2 

21‘  0.0726 


<*»•  C27H450H 
per  100  cc  NH? 


28 

35 

42 

49 


0. 1172 
O.2322 
0.3012 
0.5450 


Freezing-point  data  are  given  for  mixtures  of: 


Cholesterol  +  Antipyrine  (Pfeiffer  and  Seydel,  1928.) 

"  +  Dimethyl  amino  antipyrine  " 

'  .  *  11  11  11  H 

"  +  Pyramidon  .  ( 

"  +  Sarcosine  anhydride 

"  +  Oleic  acid  (Partington,  1911, ) 

"  +  Palmitic  acid 

"  +  Stearic  acid 

Cholesterol  acetate  +  Phytosterol  (a  and  P)  (Jaeger,  1907.) 

"  formate  +  Cholesterol  Butyrate  (Robberecht,  1938.) 

'•  "  +  "  Valerianate  " 

"  valerianat.e+  "  Acetate  "  " 

"  butyrate  + 

"  +  "  Formate  "  " 

"  benzoate  +  p  Azoxy  phenetol  (Prins,  1909*) 

"  propionate  +  " 

"  iso  butyrate  +  " 

"  "  "  +  Anisal  amino  acetophenone ( Robberecht ,  1938.) 

CholeStan  +  Sitostan  (Bonstedt,  1932.) 

"  +  Sitostanol  "  " 


DESOXY  BENZOIN  PINACONE  [C6H6CH2C(0H >CflH5] g. 

Freezing-point  data  for  mixtures  of  desoxy  benzoin  pinacone  and 
tetra  phenyl  butadien  are  given  by  Bergmann,  Winter  and  Schreiber,  1933.) 


PORPHYRINS 


^33^34^4^7* 


Determinations  of  the  distribution  coefficients  of  six  pure  porphyrins 
between  ethyl  ether  and  aqueous  solutions  of  hydrochloric  acid,  varying 
from  0.025  to  10%  HC1,  made  by  fluorescent  measurements,  are  given  by 
Keys  and  Brugsch,  1938. 

CEPHAELINE  Salts. 

Solubility  in  Water.  (Carr  and  Pyman,  1914.) 

Salt.  Formula.  t°.  Gms.  Hydrated  Salt 

Cephaeline  Hydrochloride  C2gH38O4N2.2HCl.7H2O  17-18  26 .T**  ^  ^ 
acid  “  C28H38O4N2.5HCI  18  about  <50 

Hydrobromide  C2gH38O4Nj.2HBr.7H2O  17-18  5 .4 (dried  at  ioo°) 

CELLOBIOSE  Octa  ACETATE  C12  HltOu  (CH3  COO)g. 

Distribution  Between  Chloroform  and  Aqueous  Solutions  of 

Calcium  Thiocyanate. 

(Herzog  and  Bergentfiun,  1923.) 

wIen,CULiC  centimetcr  portions  of  chloroform  and  of  aqueous  calcium  thiocyanate 

Thnw  h^TL  12  h°UrS  (at  r°°m  temP->?)  with  the  quantities  of  cellobios  octa  acetate 
W".  he(affC  present  in  5  cc.  portions  of  the  chloroform  before  and  after 
the  period  of  shaking,  was  determined  by  evaporation  and  weighing The ^  residue" 

Results  for  aqueous  Ca(SCN),  solutions  of 


used  per  10  cc. 

O.0478 
O . 0966 
o. 1912 
0.33l4 
O.47OO 


coef. 

3.20 

3.86 

3.6i 

3.38 

3.33 


8.08  Normality 

Gms  Acetate  Distribution^ 


used  per  10  cc. 

o.o5i5 

0.1018 

O . 2000 

o.35o6 

0.4762 


coef. 

0.58 

o.56 

o.56 

o.56 

0.57 


Distribution 
coef. 


7.00  Normality 

Gms.  Acetate 
used  per  10  cc. 

0.05*5  o.o3 

0-1018  0.06 

0.2000  0.04 

o.35o6  o.o5 

0-4762  0.04 
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30 
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AZOANISOLE  PHENETOL  (CaH40CHs.CaH40C2HB )  2Ng. 

Freezing-point  data  are  given  by  Bogojawleusky  and  Winogradow,  1907  for 
mixtures  of  azoanisole  phenetol  with  each  of  the  following  compounds: 
azoanisole,  azoxyanisole,  azooxy  phenetol,  azo  phenetol,  dipropyl  azo  phenol 
and  methyl  propyl  aio  phenol. 


CHRYSAROBIN  C30H3c07. 

Solubility  in  Several  Solvents. 

(U.  S.  P.) 


Solvent. 

Water 

Alcohol 

Benzene 


Gras,  per  100  Gms.  Solvent  at: 
25°.  80°^ 

0.021  O.O46 

0.324  0.363  (6o°) 

4 


Solvent. 

Chloroform 

Ether 

Amyl  Alcohol 
Carbon  Disulfide 


Gms.  per  100  Gms. 
Solvent  at  25°. 

5-55 

0-873 

333 

0.43 


EMETINE  C30H40N204. 

Solubility  in  Water.  ( Kolthoff,  1925. ) 

The  dissociation  constants  were  found  to  be  Kx  =  2.3.lo_7and  Ka  =  1.7.10“®. 
The  solubility  product,  calculated  as  a  mono  acid  base  is  LEmetine  oh  =  3-7.5.  io~'J. 
From  this  and  Kxthe  solubility  was  calculated  to  be  2.10-3  gm.  mol.  per  liter  at  i5°. 


loocc  Olive  Oil  dissolve  x.o  gm.  emetine  at  250.  (Walton,  1935*) 


EMETINE  Salts. 

Solubility  in  Water. 

(Carr  and  Pyman,  1914.) 

Salt. 

Formula. 

t°. 

Gms.  Hydrated  Salt 
per  too  cc.  Sat.  Sol. 

Emetine  Hydrochloride  C29H40O4N2.2HCI.7H0O 

18 

13  I 

“  Hydrobromide 

C29H40O4N2.2HBr.4H2O 

17-18 

1.9 

“  Nitrate 

C29H40O4N2 . 2  HNO3 . 3  H2O 

17-18 

3-7 

“  Sulfate 

C29H40O4N2.H2SO4.7H2O 

I7-l8 

more  than  100 

100  gms.  sat.  solution  of  Emetine  hydrochloride  in  water  contain  16.53 
gms.  C29H40N204.2HC1  at  250.  (Schnellbach  and  Rosin,  1931.* 

PICROTOXIN  C30H34O13. 

100  gms.  H20  dissolve  0.41  +  gm.  picrotoxin  at  20-25  .  (Dehn,  1917.) 

“  pyridine  dissolve  102  gms.  “ 

“  aq.  50%  pyridine  “  81 


CARYOPHYLLIN  CS0H*8  Os- 


Approximate  Solubility  in 
Gms.  C30H  „0,  per 


Solvent. 

95  0/0  alcohol. 
95  0/0  alcohol 
Acetone . 


t”.  too  gms.  solvent. 

20  0.943 

b.  pt.  2 . 857 

20  0.555 


Several  Solvents.  (  Dodge,  1918.  \ 


Gms.  CjoII  .Oj  per 

Solvent. 

V- 

too  gms.  solvent. 

Ether . 

20 

1.538 

Chloroform  .  .. - - 

20 

o.847 

Methyl  alcohol  .... 

20 

0 . 425 

URSON  C30H4.O3.2H,  0. 


100  gms.  95  0/0  alcohol  dissolve  about  0.9  gm.  Urson  at 
the  b.  pt. 

100  gms.  Ether  dissolve  about  1.5  gm.  Urson  at  20°. 


200  and  2.8  gms.  at 

(Dodge,  1918.) 
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ANDROMEDOTOXINE  GHA  BOIL.NG-PO.NT3  of 

Solubility  .n  Several  Solvents 

(Zaayer,  1886.) 


Solvent. 


Gms.  CjiHi.O.o  per  ioo  Gms.  Sat.  Sol.  at : 

- -A- - — - 


Water 

Ethyl  alcohol  ((/12  =  0.821) 
Amyl  alcohol 
Chloroform 
Commercial  ether 
Benzine 


12°. 

B.  Pt. 

2.8l 

0.87 

11.70 

•  •  • 

I  .  14 

•  •  • 

0.26 

0.26 

0.07 

0.07 

0.004 

•  •  • 

VERATRINE  (Cevadine)  C,21I49N09. 

Solubility  of  Veratrine  in  Water.  ( KolthofT,  1925-) 

The  dissociation  constant  was  calculated  from  colorimetric  pii  measurements  in 
mixtures  of  0.01  n  veratrine  hydrochloride  and  0.01  n  Na  OH  to  be  K  =  7.2.10  . 

It  is,  therefore,  a  fairly  strong  base.  For  the  determination  of  the  solubility  product 
it  was  found  that  a  mixture  of  5.0  cc.  of  o.o5  n  veratrine  hydrochloride 
+  0.8  cc.  0.01  n  Na  OH  gave  no  precipitate  after  standing  1  day.  With 
0.9  cc.  0.1  n  Na  OH  a  crystalline  deposit  appeared.  The  pn  of  the  saturated 
solution  was  8.5.  The  [OH]  =  2.io~8.  The  veratrine  salt  cone.  =  3.io~2  n  and 
the  calctrlated  solubility  product,  L veratrine  =  6.io— 8.  From  K  and  L  the  solubility 
of  veratrine  was  calculated  to  bo  8.io~8  gm.  mols.  per  liter  at  i5°. 


Solubility  op  viratrinb  in  Srvbral  Solvbnts. 


Solvent. 

Water 

W  o  t  pr 

3%  H3BO3  in  Aq. 

50%  Glycerol 
Aniline 
Pyridine 
Piperidine 
Diethylamine 
Oil  of  Sesame 


t°. 

Gms.  Veratrine 
per  too  Gms. 

25 

Solvent. 

O.O57 

20 

O.  114 

ord. 

6 

20 

37 

20 

175 

20 

83 

20 

271 

20 

i-39 

Authority. 

(U.  S.  P.  VIII.) 
CZalai,  1910.) 

(Baroni  &  Barlinetto,  1911.) 
(Scholtz,  1912.) 

U 

li 

<1 

(Zalai,  1910.) 


DICETYL  (Dotr  iacontane  )  CH_  (CH„  )  _  _CH_  . 

3  2  3  0  3 


The  critical  solution  temperature  of  mixtures  of  dicetyl  and  sulfur 
dioxide  is  no0.  (Seyer  and  Todd,  1931) 


Freezing-point  data  are  given  for  mixtures  of  dicetyl  and: 


Benzene ( 1 ) 
Butane(2 ) 
Cyclohexane! 1 ) 
Decane! 1 ) 


Dodecane ( 1 ) 
Hexane ( 1 ) 
Octane! 1  ) 
Propane (2 ) 


<1)  Seyer,  193b;  (2)  Seyer  and  Fordyce,  1936. 


ACONITINE  C34HV5NOn. 


Solubility  of  Aconitine  in  Water  at  1  r>°. 

(  Kolthoff,  1925. ) 

The  author  first  determined  the  dissociation  constant  of  aconitine.  For  this 
purpose  the  p\\  values  were  estimated  colorimetrically  for  a  0.01  molecular  solution 
of  aconitine  chloride  to  which  increasing  amounts  of  o.oi  normal  Na  OH  were 
added.  From  this  series  of  determinations  the  dissociation  constant  K,  for  aconitine 
was  found  to  be  i.3.io~6. 

The  solubility  product  was  next  estimated  hy  adding  o.i  cc.  of  o.oi  normal 
NaOH  to  5.0  cc.  of  o.oi  molecular  aconitine  chloride  solution,  and  after  seeding, 
allowing  to  stand  24  hours.  Only  a  very  slight  precipitation  occurred  and  it  wa9 
concluded  that  the  aconitine  was  in  equilibrium  with  a  solution  which  was  8.  io~8  nor¬ 
mal  with  respect  to  aconitine  chloride  and  had  a  hydroxyl  ion  concentration  of  6.4. 10- 8 
These  values  correspond  to  a  solubility  product  of  5.IO"10.  The  solubility  is, 
therefore,  5. 10  10 -f-  i.3.io-°  =  4*io-4  or  260  milligrams  aconitine  per  liter. 

The  author  also  states  that  he  found  a  saturated  solution  of  Aconitine  Nitrate 
in  water  to  have  a  concentration  of  2.6.  io-4  mol.  per  liter  at  i5°. 


ACONITINE  (Amorphous)  C34H47NOn 


Solubility  in  Several  Solvents. 


(At  25°  U.S.P.;  at  i8°-22°,  Mtiller  —  Apoth.-Ztg.  18,  a,  ’03.) 


Gms.  CaJI^NOi  per 
Solvent.  100  Gms.  Solvent  at: 

i8°-aa°.  25°. 

Water  .  .  .  0  054  0.031 

Alcohol .  4-54 

Ether  ...  1. 44  227 

100  gms.  H2O  dissolve  0.0226 
“  “  abs.  alcohol  “  2.7 

“  “  “  ether  “  1.56 


Solvent 

Gins.  C^H^NOh  pet 

ioo  Gms.  Solvent  at: 

Benzene  . 

l8°-22°. 

23°. 

17 -85 

Carbon  Tetrachloride 

1.99 

. . . 

Petroleum  Ether  .  . 

0.023 

00 

w 

0 

0 

gm.  aconitine  at  22°  (Dunstan  and  Umney,  1892.) 
44  44  4  4  4  4  (Jurgens,  I^S-) 

«4  II  II  ««  *4 


INULIN  (C6H1005)fl.H20. 

Solubility  of  Inulin  in  Water. 

(YanovsKy  and  Kingsbury,  1933.) 


The  saturated  solution  were  prepared  by  i"te™ni”fnt.fnaki”« 
analyzed  on  successive  days  for  reducing  sugars  and  inulin  Equiltbriu 

ssssss 

soluble  form. 


Source  of 
Inulin 

Dahlia  Inulin 

i.  »  ( i ) 

Chicory  Inulin 
»  "  ( 1 ) 


Ons.  inulin  dissolved  jper  lOOcc  solution  at: 


f  6° 

20° 

- 

39° 

0.02 

0.15 

O.48 

_ 

0.03 

' 

0.49 

0.76 

3*0 

_ 

0.12 

(l)  Recrystallized  from  water. 
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TANTHALINE  (Mono)  PICRATE  (m.  pt.  2i2l’.5).C37H;5eN20e.H0CeH3(N02)  3 
foo  gmsTat  ^lutTon  of  Xanthaline  Picrate  in  water  conta.n  o.o,  gm.  ot  the 

Too^ms.'sai.  solution  of  Xanthaline  Picrate  in  abs.  alcohol  contain  0.022  gm. 

°fiohoegCmTPsatatsoi>ution  of  Xanthaline  Picrate  in  acetone  contain  o.34  g'«-  °* 
the  compd.  at  l5V  (Maplethorpe  and  Evers,  192o.j 


LECITHIN  C«HMNPO». 


100  gms.  of  sat.  solution  in  aqueous  5%  bile  salts  contain  4.5  gms.  lecithin  at 

1  e°-2o°  and  7  cms.  at  17°.  Lecithin  is  practically  insoluble  in  water. 

15  20  ana  7  gms  0/  ^  (Moore,  Wilson  and  Hutchinson,  1909  ) 


Solubility  of  Lecithin  in  Aqubous  Ethyl  Alcohol. 

(Vita  and  Bracalonl,  19?4.) 

The  saturated  solutions  were  prepared  by  intermittent  agitation  and 
analyzed  by  evaporation  and  weighing  the  residues  dried  at  ioo° .  The 
sample  of  lecithin  was  prepared  from  egg  yolk  and  contained  2.06%  N  and 
3*94%  P* 


VOl.  *  CpHcOH 

Ors. 

Lecithin 

dissolved  pej  lOOcc 

alcoholic  solution  at  : 

In  solvent 

'-16° 

-40 

0° 

♦70 

♦  16° 

75.84 

1.27 

1-32 

1.34 

1.62 

2.14 

79*91 

I.96 

2.03 

2. 15 

2.96 

4.08 

82.75 

2.85 

3.16 

3.47 

5.36 

9.04 

8S-.  31 

4.11 

5.15 

5.60 

9-35 

27.05 

86.95 

6.05 

8.43 

9.49 

19.08 

46.91 

87.92 

8.51 

11.82 

13.67 

50.03 

54.52 

88.86 

jo.  86 

13.48 

19.60 

52.92 

— 

92. 15 

22.43 

29-  15 

42.58 

— 

— 

SOLANINE  C32  H93N018. 

Solubility  of  Solanine  in  Water  at  15°. 

(Kolthoff,  192  i.) 

This  alkaloid  is  extraordinarily  insoluble.  In  order  to  determine  its  dissociation 
constant,  the  pii  was  measured  colorimetrically  in  mixtures  of  5  cc.  of  0.0108  n 
solanine  chloride  solution  +  5o-ioo  cc.  of  water  -f  o.54  to  2.7  cc.  of  0.01  n  Na  OH. 
From  these  measurements  it  was  calculated  that  K  =  2.2. iO“7.  For  the  determi¬ 
nation  of  the  solubility  product  it  was  found  that  a  mixture  of  5  cc.  of  0.0108  n 
solanine  chloride  solution,  5o  cc.  of  water  and  o.5  cc.  of  0.01  n  Na  OH  just  gave 
P^ec'P*ta^e  on  standing.  The  pn  of  the  solution  was  6.0  and  the  calculated 
(OH  )  =  6.4.10  From  this  the  solubility  product  LSoi«nine=  6.4. io~12.  Calcu- 
ating  irom  L  and  K  the  solubility  of  solanine  in  water  corresponds  to  a  concentration 
ot  3. 10  6  mol.  or  about  0.025  gm.  per  liter. 

ALOIN. 


Squires  and  Caines  (1905)  found  the  solubility  of  aloin  in  water  at  room  tem¬ 
perature  to  be  0.83  gm.  per  100  cc.  and  in  90%  alcohol,  5.55  gms.  per  100  cc. 

cc°r  inS  to  Wester  and  Bruins  (1914)  100  gms.  trichloroethylene  dissolve 
0.013  gm-  aloin  at  150. 


CARMINE. 


too  gms.  H20  dissolve 

pyridine  “ 

50%  aq.  pyridine  “ 


01 3  gm.  carmine  at  20-25°. 
3-34  gms.  “  “  “ 

2.03  “  44  44  ** 


(Dehn,  1917.) 

it 

U 


830 


cxhxo« 

HELIANTHIN  (Methyl  Orange,  Tropaeolin). 

ioo  cc.  H20  dissolve  0.0055  to  0.0225  gm.  helianthin.  (Dchn,  1917a.) 

100  cc.  pyridine  dissolve  0.75  gm.  helianthin.  “ 

100  cc.  50%  aq.  pyridine  dissolve  62.5  gms.  helianthin.  “ 

Results  for  other  solvents  and  observations  on  the  state  of  colored  compounds 
in  solution  are  given. 


DYES. 

Data  for  the  distribution  of  12  dyes  between  water  and  isobutyl  alcohol  at  250, 
are  given  by  Reinders  and  Lely,  Jr.  (1912). 

Data  for  the  solubility  of  thirty  new  azo  dyes  similar  to  oil  scarlet, 
in  carbon  tetrachloride  and  in  toluene  are  given  by  May  and  Hunt,  1928. 

Data  for  the  solubility  of  yellow  AB  ( benzene- azo-P  Naphthylamine) 
and  of  scarlet  X  9995  ( benzene-azo-P  Naphthol),in  aqueous  solutions  of 
stable  protective  colloids  (soap  or  other  detergents)  are  given  by 
McBain  and  Woo,  1938. 

FATS,  OILS  and  WAXES. 

Critical  Solution  Temperatures  of  Iats  and  Oils  in  Glacial  Acetic  Acid. 

(Grinune,  1319,  1920.) 

When  a  solution  of  a  fat  in  a  suitable  solvent  cools,  it  is  observed  that  at  a  given 
temperature,  which  depends  both  upon  the  solvent  and  the  nature  of  the  selected 
fat  a  sudden  cloudiness  of  the  solution  develops.  The  temperature  at  which 
this  takes  place  is  the  Critical  solution  temperature.  The  author  gives  a 
review  of  previous  work  upon  this  determination  and  subjects  the  method  to  a  critical 
study.  He  used  glacial  acetic  acid  instead  of  alcohol  in  order  to  be  able  to  work 
withopen  tubes  instead  of  closed  ones.  He  also  tested  the  effect  of  cooling  with 
and  wfthout  an  air  bath.  It  was  found  that  a  bath  of  glycerol  cooled  so  slowly 
that  too  much  time  was  required  for  the  determinations. 

Critical  temperature  of  solution  using: 


1.0  part  of  oil  -1-2.0  parls 
CH.COOH. 


Oil  or  Fat  usoil. 

Without 
air  hath. 

With 
air  ball). 

97- 5 

Without 
•air  bath. 

91.5 

....  7I.0 

71.5 

93.5 

. . . .  100.0 

102.0 

97-5 

....  45.5 

45.o 

72.5 

92.5 

85.o 

88.5 

Aaansonia  . . . 

82.5 

100.0 
9  6.5 

98.5 

96.5 

89.0 

87.5 

80.0 

LiOllon  sccu  on  .... 

. . . .  io4-(> 

104.0 

..  86.5 

87.5 

. . . .  85.5 

85.o 

85.o 

8i.5 

94-5 

92.0 

102.5 

....  02 . 0 

5i  .5 

()  I  .  0 

Indian  laurel  on . 

72 . 0 

84.5 

00  .  J 

78.0 

87 . 0 
88.5 

Palm  oil  (  Kainaroon  / . . .  • 

74.5 

»)  »  (  1  . 

66.0 

62 . 0 

62.0 

....  64-o 

63.o 

69.0 

66.0 

62 . 5 

yO.J 

»  »  i^oiu/..  . 

44.5 

6O.O 

Cocoa  nut  . . 

...  64*o 

65.o 

00 .  J 

78.5 

Cod  liver  oil . 

80 . 5 

79-5 

94. «» 

q4 .0 

j.o  pari  of  oil  +1.0  pari 
CHjCOOIf. 


With 
air  ball). 

92.0 

91.25 

100.5 

73.5 

92.5 
102.0 

96.75 

96.5 
95.0 
88.0 

97-  5 
102.0 

61.5 
87.0 
87.0 

85.5 
68 .0 

68.5 
65.  o 
60.0 
68.0 

86.5 
97-5 
95.0 
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C.H.O 


Crude  Fatty 
Acid  of: 


Mutton 
Beef 
Veal 
Pork 
Butter 
Margarine 


O  . 

2.48 

2-SI 

s 

5-63 

10.61 

2.37 


14.70 

15-89 
26.08 
27.30 
69.61 
13  S3 

tty  of  Fats  and  90  Vol.  Per  Cent  Alcohol  at  37°.  (Vandevdde.  191O 

fixtures  of  fats  and  alcohol  in  various  proportions  were  ?h.a^end^1C^  °f 

8  da“and  the  volume  of  each  layer,  as  well  as  .ts  compos,Uon,  de^mmed^^ 
Composition  of  Mixture-  V  olume  after  Agitation.  lQO  Gms.  per  100  Gins. 


26°. 

67.96 

82.23 

137.IO 

118.98 

158.2 

47.06 


Gms.  Fats  per  ic» 
Gms.  Benzene  at  1 2  . 


Gms.  Fat  per  100  Gms.  Abs.  Alcohol  at . 
io°. 

5.02 
6.05 
13.78 
II.23 
24.81 
4-94 


Mixture-  cc.  Alcohol 

Alcohol  +  Cocaline  25 

20 


a 

44 

a 


u 

u 

tf 

u 


Alcohol  +  Butter  Fat 


44 

<4 
44 
*  44 


Alcohol  +  Olive  Oil 


44 

44 

44 

44 


44 

4( 

44 

44 


IS 

10 

5 

25 

20 

i5 

10 

5 

25 

20 

IS 

10 

s 


cc.  Fat 

5 

10 

IS 

20 

25 

5 

10 

IS 

20 

25 

S 

xo 

15 
20 
25 


cc.  Alcohol 

25-4 

19.2 

13 

6.7 

1. 1 

25  1 

19.2 

13 

7-i 

2 

24.7 
19.2 
13 

7-5 

2 . 2 


cc.  Fat 

4.6 

10.8 

17 

23  3 
28.9’ 

4  9 

10.8 
17 

22.9 
28 

5-3 

10.8 
17 

22 . 5 

27.8 


Alcohol  Layer 

4- 9 

5- 6 
7.2 

9.1 
13 

3-5 

3  •  S 

4 

5-7 

14. 1 

2-3 
2.4 
2.4 
2-5 
7 


Fat  Layer. 

19.4 

16. 2 
13  5 

12.2 

11. 4 

17-4 
14. 1 

14. 1 
11. 4 

95 

11. 2 

8.7 

8.7 

8.8 

76 
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For  other  data  on  the  solubility  of  fats  see  Ewers  (1910)  and  Louise  (1911). 

Solubility  of  Cocoanut  and  Palm  Kernal  Oil  in  Alcohol  and  in  Acetic  Acid 

(  Van  Kregten,  1919,  1920.  ) 


Solvent. 


>> 

Acetic 

» 


\  ci<l 

»> 


l'rr  cent 

Critical  solution  temp,  for 

of  solvent. 

Cocoa  nut  oil. 

Palm  kernal  oil 

'jj;  ==  0.7944 - 

—  99.96 

JO .  4 

•28.7 

>i  =  0 . 798 1 . .  .  . 

...  99.16 

3o 

38.8 

»  0. 800 1  .  .  . 

—  98.75 

35.5 

44-2 

»  —  0.8020. .  .  . 

39.5 

47-9 

»  —  I  .0578. . . . 

-  99.05 

17-0 

3i.5 

»  =  r  .0579. . .  . 

-  99.05 

>6 . 0 

4  * .  5 

»  =  1  .o58/j. . .  . 

_  98.85 

3o .  9 

46.5 

1  gin.  of  oil  +  5  cc.  of  solvent  were  employed  for  each  determination.  The 
cocoanut  oil  contained  o.o32  %,  of  fatty  acids  and  the  palm  kernel  oil,  0.060  per 
cent.  The  critical  solution  temperatures  of  various  mixtures  of  the  two  oils 
are  also  given. 

Solubility  of  Several  Oils  in  Alcohol  (du  =  0.795)  at  14-150. 

(Davidsohn  and  Wrage,  1915.) 


Oil. 

Linseed  Oil 
Rape  Oil 
Cotton  Seed  Oil 
Olive  Oil 


Gms.  Oil  per  100  Gms. 
Sat.  Sol. 

3-32 
1.36 
3.61 
2.25 


Results  are  also  given  for  the  solubility  of  mixtures  of  oils  and  fatty  acids  in 
alcohol.  The  following  results  at  220,  in  terms  of  approx,  volume  of  oil  dissolved 
“X  IP2  Y°lumes  8%  alcohol,  are  given  by  Aubert  (1902).  Nigella  oil,  4.3- 

mint  od  66  eaVGS’  m°re  IO°;  matk°  0‘  ’  ab°Ut  2°;  cascaril1*  oil,  5;  weld- 

Miscibility  curves  for  various  oils  with  acetone,  petroleum  and  aniline  are 

t hrdet/r tiCn3? 9lV } ‘  The  T  of-thjs  data  for  the  identification  of  oils  and 
the  detection  of  adulterants  m  them  is  described. 

100  gms.  anhydrous  formic  acid  dissolve  0.77  gm.  cotton  seed  oil  at  25°. 

(  Gordon  and  Reid,  1922. 
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Results  for  the  solubility  temperatures  of  separation  of  mixtures  of 
Castor  Oil  (alone  and  containing  up  to  10%  of  Sesame  oil)  and  89.9  Vol.% 
Ethyl  alcohol  are  given  by  Meerburg,  1929. 

Data  showing  the  miscibility  at  25 0  of  90%  and  of  absolute  Ethyl  Alcohol 
with  the  following  oils;  almond,  apricot  kernel,  China  wood,  cod  liver, 
corn,  linseed,  neat's  foot,  olive,  peach  kernel,  rape  seed,  sesame,  soy 
bean,  sunflower,  walnut  and  whale,  are  given  by  Taylor,  Larson  and  Johnson 
1936. 

Data  for  the  reciprocal  solubility  of  sulfonated  castor  oil,  mineral  oil 
and  oleic  acid  are  given  by  Hart,  1929. 

Solubility  of  Several  Volatile  Oils  in  Aqueous  Alcohol  at  22-25°. 

(Wood,  1920.) 

The  determinations  were  made  by  gradually  adding  water  to  an  alcoholic  solution 
of  the  oil  untill  opalescence  appeared.  Since  the  volatile  oils  are  mixtures  the 
results  are  of  only  approximate  accuracy. 


Cc.  of  each  oil  (  determined  separately  ), 


Per  cent 

soluble  In  100  cC.  of  alcohol  of  the  concentration  shown  in  the  first  column. 

of  alcohol. 

Anise  oil. 

Cinnamon  oil. 

Clove  oil. 

Eugenol. 

Peppermint  oil. 

Sassafras  oil. 

3o 

o.o5 

- 

0 . 02 

- 

0.02 

O.07 

40 

0.08 

- 

0.10 

o.3o 

0.02 

O.  IO 

5o 

0. 10 

0.20 

0.40 

5.8 

o.o3 

0.20 

60 

0.25 

0.40 

2.0 

16.0 

0.06 

I  .3o 

65 

o 

00 

o 

1  .  IO 

IO. O 

- 

O.O7 

2.30 

70 

i  .5o 

2.20 

21.75 

- 

O.  IO 

4.00 

75 

4-00 

7.0 

- 

- 

O.  17 

O 

O 

rv 

80 

7.5 

- 

- 

- 

0.35 

11.00 

Reciprocal  Solubility  of  Several  Oils  and  Fats  in  Liquid  Sulfur  Dioxide. 

(  Weisz  and  Opalski,  1922.) 


Mixtures  of  weighed  amounts  of  the  oils  and  sulfur  dioxide  were  sealed  in  high 
pressure  glass  tubes  and  the  temperatures  determined  at  which  the  mixture  just 
became  homogeneous  or  just  showed  a  faint  clouding.  The  sulfur  dioxide  contained 
98. 85  %  SOa  +  0-56  %  Ha  O  +  0.67  %  oily  residue. 


Castor  oil -t- SO;.  Lin  seed  oil  -+-  SO;. 


t“  of 

Per  cent  oil 

t”  Of 

Per  cent  oil 

emixing. 

In  mixture. 

demixing. 

in  mixture. 

-19 - 

2.05 

-  6.25.. 

2-99 

-  8.... 

7.23 

+  0.5... 

7-79 

-it  .5. . 

28.74 

-  2.0... 

22.49 

-21.0.. 

54.31 

-  6.75.. 

37-79 

-21.5.. 

63.o4 

-14.0... 

64.5o 

-22 .... 

86.82 

-16.0. . 

70.85 

Tallow 

-+-  so2. 

Bone  oil 

-+-  SO;. 

Rape  seed 

oil  -l-  SO;. 

Olive  oi 

— f-  SO;. 

t°  of 

Per  cent  oil 

t°  of 

Per  cent  oil 

demixing. 

in  mixture. 

demixing. 

in  mixture. 

39.75. 

.  4.4l 

28  ..5.  . 

7-95 

45.5.. 

•  10.94 

34  .0  '. . 

11.12 

44-5.. 

.  26 . 22 

8.5. . 

47 . 86 

18.O. . 

•  47 • 56 

-21.5. . 

79 -°7 

7.75. 

.  52.17 

±  0.0. . 

.  80.34 

Oleic  acid  -+-  SO;. 

Stearin 

-4-  SO;. 

t"  of  Per  cent  tallow 
demising.  In  mixture. 

21 .75. 

43.75. 

2.5 . 5 . 


1 . 10 
10.97 
43.07 


t°  of 

demixing. 

1 5.5 . . 
35.75. 
•28.75. 


Per  cent  oil 
in  mixture. 

I.87 

25 . 72 
37.64 


t°  of  Per  cent  oleic  acid  t°  of 
demixing.  In  mixture,  demixing. 


*4 

22. 

22.5. 


443 

9.84 

18.26 


37. 


3j.5. 


Per  cent  stearin 
In  mixture 

6.72 
.  8.86 
.  13.82 

affects  the 


JL  J  •  J  •  •  •  *4  ^  V  /  .C  V  /  wr  .  -  .  ~  / * 

It  is  ponited  out  by  Fontein,  1923,  that  the  Ha  0  in  the  S02  used, 

teI)1Anr  extensive^ series  of  observations  on  the  soinbijity  of  water  in  „i,s  and  on  the 

^~inft  alid’are  given  by 

Fokin  (1912). 
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WAXES 

Diagrams  and  numerical  data  are  given  by  Pickett,  1929  for  the  solubility 
of  Bees  wax,  Candelilla  wax,  Carnauba  wax  and  Montau  wax,  each  separately,, 
in  naphtha,  turpentine,  No.  32  thinner,  ( terpene  hydro  carbons  +  gasoline) 
solvenol  (terpene  hydro  carbons  +  saturated  hydro  carbons),  pine  oil,  sul 
fonated  castor  oil  and  mixtures  of  pine  oil  and  sulfonated  castor  oil. 

The  effect  of  variations  in  precedure  upon  the  solubility  of  Shellac  in 
diethyl  ether  is  reported  by  Gardner  and  Harris,  1934.  and  used  as  an  il¬ 
lustration  of  the  misleading  results  which  are  obtained  unless  precautions 
are  taken  to  avoid  important  sources  of  error. 


GASOLINE  (1'  etrol.  Essence)  See  also  Heptane  and  Hexane. 

Solubility  of  Motor  Gasoline  ((l(i°  Be)  and  Casing  Head  Gasoline  (81°  Be) 

in  Water  at  25°.  (Milligan,  1924. ) 


Gasoline  vapor  mixed  with  air  was  shaken  for  2  minutes  with  distilled  water 
previously  saturated  with  air.  The  mixture  was  analyzed  by  means  of  a  Haldane 
gas  analysis  apparatus  before  and  after  contact  with  water,  and  the  amount  of 
gasoline  dissolved  by  the  water  found  by  difference.  The  solubility  coefficient  ai5 
represents  the  volume  of  gas  (reduced  to  o°)  which  dissolves  in  one  volume  of 
water  at  25°  when  the  pressure  of  the  gas  over  the  water  is  760  mm. 

Using  motor  gasoline  (66° Be)  of  average  composition  CT  H,  „  (Heptane)  the  result 
was  a25  —  0.017. 

Using  casing  head  gasaline  (8i"Be)  of  average  composition  Co H,v  (Hexane)  the 
result  was  a!5  =  0.012. 


From  these  values  for  gasoline  vapors,  corresponding  in  composition  to  heptane 
and  hexane,  the  solubility  of  liquid  heptane  and  hexane  in  water  at  25°  was  calculated 
to  be  approximately  0.0007  and  0.0014  volumes,  respectively,  per  100  volumes 
of  H20. 


Solubility  of  Mixtures  of  Gasoline  and  Benzene  and  of  Gasoline  and  Xylene 
in  92  WT.  per  cent  Ethyl  Alcohol  at  20°.  (Ormandy  and  Craven,  1921.) 


Gasoline 


-+-  Benzene  Mixtures. 


Gasoline  -4-  Xylene  Mixtures. 


Vol.  Yo 

Vol.  »/„ 

t,H, 

Gms.  mixture 

C.,  II,  (Cttjl. 

Gms.  mixture 

In 

per  lot)  unis.  sat.  sol. 

ill 

per  too  gms.  sat.  sol. 

mixture. 

in  92  »!.*/»  alcohol. 

mixture. 

In  92  wt.  »/„  alcohol. 

1 5 

63.4 

O.oi— 

Gasoline)  37 . 3 

3o 

8l.4 

7-7 

42.5 

4o 

8  4  •  9 

25.0 

63.1 

5o 

87.3 

33.3 

70  .  O 

60 

88.3 

4i-7 

73.7 

80 

90.3 

45.4 

74.8 

100 

93.1 

5o.o 

76.2 

Similar  results  for  mixtures  of  ether  and  xylene 
also  given. 


Vol.  «/„ 
Q  tl,  (Off,), 

III 

intxture. 


55  .  6 
62 .5 


90.0 

100.0 


Gms.  mixture 
per  100  gms.  sat  sol. 
In  92  wl.  o/0  alcohol. 

77.6 
79-0 

80.2 
80.9 

8l.4 

82.3 

84.6 


and  ether  and  kerosene  are 


PETROLEUM  ETHER. 

100  cc.  H20  dissolve  0.005  cc.  petroleum  ether  at  150. 

ligroin. 


(Groschuff,  1910.) 


100  cc.  H20  dissolve  0.541  cc.  heroin  ar  000  v^i  1 
0.9969.  ^  "groin  at  22  ,  Vol.  of  solution  =  100.34,  Sp.  Gr. 

100  cc.  ligroin  dissolve  0.555  cc  H,0  at  -y->°  \r~  1  c  1  • 

0.6640.  njU  at  22  >  v°h  °f  solution  =  100.60,  Sp.  Gr. 

(Herz,  1898  ) 
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Qualitative  data  upon  the  miscibility  of  samples  of  Pennsylvania  and 
Texas  petroleum  oil  and  of  paraffin  wax  with  27  solvents  at  io° ,  210,  and 
higher  temperatures  are  given  by  Poole,  1929.  Similar  results  for  an 
additional  26  solvents  are  given  by  Poole  and  others,  1931.  These  and 
many  quantitative  results  show  that  the  number  of  solvents  which  may  be 
used  for  dewaxing  is  very  large. 

Quantitative  results  are  given  by  Poole,  1929,  for  the  solubility  of 
lubricating  oils  and  of  paraffin  wax  in  acetone,  butanol,  ethyl  acetate, 
butyl  acetate,  chloro  benzene  and  toluene. 

Quantitative  determinations  of  the  solubility  of  Pennsylvania  petroleum 
and  of  paraffin  wax  in  naphtha,  turpentine,  ethylene  dichloride,  methyl 
ethyl  ketone,  n  butyl  aldehyde,  iso  propyl  alcohol,  n  amyl  alcohol, 
alcohol,  pentasol  and  paraldehyde,  as  well  as  results  showing  the  effect 
of  petroleum  oil  upon  the  solubility  of  paraffin  wax  in  butanol,  butyl 
acetate  and  chloro  benzene  are  given  by  Poole  and  others,  1931.  The 
results  are  useful  in  permitting  the  separation  of  paraffin  wax  from 
liquid  hydro  carbons  by  solubility  differences. 

Results  showing  the  effect  of  temperature  and  of  oil-solvent  ratio  upon 
the  solubility  of  paraffin  wax  in  butyl  formate,  n  butyl  aldehyde  and 
diethyl  carbinol  are  given  by  Poole  and  Mangelsdorf,  1932. 


Solubility  of  Petroleum  in  Liquid  Sulfur  Dioxide. 

(  Zerner,  Weisz  and  Opalski,  1922. ) 

Mixtures  of  known  amounts  of  the  two  products  were  sealed  in  resistance  glass 
tubes  and  the  temperatures  determined  at  which  a  homogeneous  mixture  or  slight 
clouding  occurred.  The  S02  consisted  of  98.85  °/Q  S02,  0.56  %  H2  0  and  0.67  /q 
oily  residue.  The  petroleum  was  an  American  commercial  sample  which  began 
to  boil  at  175°;  3o.9  %  distilled  at  1750-200°,  47-9  %  at  200°-225°  and  i5.6  % 

1 5° 

at  225°-25o°.  The  d18  =  0.8102  and  n  —  =  I.45l4- 


D 


t°  of 
Demixing. 

— 12.6. 

-+- 1 3  .  O . 
24.5. 
36.o. 
39.75 


Per  cent 
Petroleum. 

0.6 

2.4o 

4.23 

8.54 

ll.l4 


t°  of 

Per  cem 

t"  of 

Per  cent. 

Demixing. 

Petroleum. 

Demixing. 

Petroleum 

44-0. • • 

22.  IO 

i3.25. . . . 

73.6 

43.0.. . 

29'-  3 

-  3.o.  .. 

79-° 

38.5 _ 

48.4 

-20.5. 

85 . 1 

34.25... 

56 . 5 

-23.5.  ... 

86.2 

28.0. . 

63.6 

The  solutions  were  colored  yellow  to  brown.  At  lowest  concentrations  of  S02 

3  T”v1\Tn-ents  are  criticised  by  Fontein,  19*?  who  points  out  that  the 
water  nresent  in  the  SO,  affects  the  temperature  of  demixing.  . 

ThePuso  of  sulfur  dioxide  in  the  refining  of  petroleum  is  d,scussed  m  detad  by 

Edeleanu,  1923. 


Pnfla  for  the  solubility  of  several  sample  of^paraffln^n  a 

are  given  by  Sachanen,  i92^.  3  he  P  '  .  1  R0  «n°  The  solvents  included 

fromg/„°-4A  53./2°-55°,  5***,5£»  V.  ^ne  (containing 

anTfree  tTpa^fflu^entoin,  aba.  i^rl" 

£  increase  of  temperature 

to  about  5o°. 
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PARAFFINS 

SOLUBILITY  OB  PaBABBIN  WAX  IH  PUB"  HYDBOCABBOBS. 

(Weber  and  Dunlap*  1928.) 

•  v  rpf "Tvs t, 3.1 1  i zed  three  times  from 

The  sample  of  paraffin  wax  was  c  y  Y  the  next  crystal- 

£5£  & 

JET*1#  The  hydrocarbons  were  very 


carefully  purified. 


Hydrocarbon 

n  Pentane 
n  Hexane 
n  Heptane 
n  Octane 
Iso  decane 


b.pt. 


(3ns. 

V 


Paraffin  dlssolvetyper  lOOcc  Hydrocarbon  at: 
5o  10o  15o  20°  28° 


36.1- 36.3  O.631 

68.9-69.2  O.661 

98.2- 98.4  O.684 

124.5-124.6  0.706 

159.8-160. 1  0.721 


2.77 

1.37 

0.99 


3*69 
2. 18 
1.69 
0.94 


5.11 

4.81 

3-55 

2.90 

1.44 


6.94 

6.07 

5.06 

4.24 

2.74 


9-53 
8.31 
7. 18 
5.93 
4.98 


17  •  16 
10.23 
14.36 
11.66 
9.17 


The  curves  of  solubility  of  a  commercial  paraffin  wax  from  mid-continent 
crude  petroleum,  and  of  several  samples  obtained  by  repeated  fractionation 
of  this  paraffin,  in  petroleum  ether  and  in  a  number  of  mid-continent  pet 
roleum  oils  of  varying  viscosities,  are  reported  by  Sullivan,  McGill  and 
French,  1927.  It  was  found  that  the  solubility  of  paraffin  waxes  increases 
as  the  melting  point  of  the  wax  decreases.  The  solubility  decreases  with 
increasing  viscosity  of  the  solvent.  These  differences  were  found  to  be 
less  at  the  lower  temperatures. 

Determinations  of  the  solubility  relations  of  commercially  refined  paraffin 
waxes  in  petroleum  distillates  are  reported  by  Berne-Alien  and  Work,  1938. 

It  was  found  that  the  average  boiling-points  of  the  petroleum  fractions  and 
the  melting-points  of  the  paraffin  waxes  are  directly  related  to  the  molecu¬ 
lar  weights  of  the  solvents  and  solutes  respectively.  An  empirical  equation 
was  established  to  express  the  relationship  between  m.  pt.  of  the  wax,  b.  pt. 
of  the  solvent  and  the  solution  temperature  equilibrium. 

Solubility  of  Ozokerite  Paraffin  of  Melting  Point  64°-65°  and 
Sp.  Gr.  at  200  =  0.917  in  Several  Solvents  at  20° 

(Pawlewski  and  Filemonowicz,  1888.) 

Gms.  Paraffin  per  ioo  Gms.  Paraffin  per  too 

Solvent. 

Carbon  Disulfide 
Benzine,  boiling  below  750 
Turpentine,  b.  pt.  i58°-i66° 

Cumol,  com.  b.  pt.  1600 
“  frac.  i5c°-i6o° 

Xylene,  com.  b.  pt.  i35°-i43° 
frac.  i35°-i38° 

Toluene,  com.  b.  pt.  io8°-ixo° 

“  frac.  io8°-io9° 

Chloroform 
Benzene 
Ethyl  Ether 
Isobutyl  Alcohol,  com. 

Freezing-point  data  for  mixtures  of  paraffin  and  naphthalene  and  paraffin 
+  stearin  are  given  by  Palazzo  and  Battelli  (1883). 


Gms. 

cc. 

Solvent. 

Gms. 

CC. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

12.99 

Acetone 

0.262 

O.  209 

”•73 

8 

48 

Ethyl  Acetate 

O.  238 

6 .06 

5 

21 

“  Alcohol 

0.219 

4.26 

3 

72 

Amyl  Alcohol 

0. 202 

O.  164 

3  99 

3 

39 

Propionic  Acid 

0. 165 

3  95 

3 

43 

Propyl  Alcohol 

0. 141 

4  39 

3 

77 

Methyl  Alcohol 

0  071 

0.056 

3  88 

3 

34 

Methvl  Formate 

0.060 

3  92 

3 

4i 

Acetic  Acid 

0 . 060 

O  063 

2.42 

3 

61 

“  Anhydride 

0.025 

1.90 

1 

75 

Formic  Acid 

0.013 

O.O15 

1  95 
0.285 

0 

228 

Ethyl  Alcohol  75% 

0.0003 

CELLULOSE  ESTERS 
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Solubility  of  Cellulose  Esters  in  Various  Organic  Solvents. 

1  Mardles,  1923. ) 


“  Cellulose  esters  dissolve  in  numerous  organic  liquids  to  form  clear,  viscous, 
colloidal  solutions,  from  which  the  ester  can  be  recovered  unchanged.  Some  liquids 
appear  to  be  better  solvents  than  others,  dissolving  the  cellulose  acetate  more 
rapidly  and  yielding  less  viscous  solutions.  Similarly  a  mixture  of  liquids  often 
forms  a  better  solvent  than  either  taken  singly.  11  Saturation  cannot  be  obtained  in 
the  ordinary  way  on  account  of  the  rapid  rise  of  viscosity  with  concentration. 
The  author  has  chosen  a  method  based  upon  the  observation  of  Schiitzenberger 
(Compt.  rend.,  68,  8 1 4»  1869)  that  the  triacetate  of  cellulose  dissolves  in  nitrobenzene 
on  warming  and  precipitates  in  a  gelatinous  form  on  cooling  the  solution.  “  The 
method  of  observing  this  transition  temperature  of  the  dispersion  medium,  from 
a  complete  solvent  to  a  partial  or  non-solvent,  has  been  used  to  appraise  the  relative 
solvent  powers  of  liquids  for  cellulose  esters.  The  point  of  precipitation  is  marked 
by  the  appearance  of  turbidity  or  opalescence,  as  in  the  case  when  a  mixture  of 
liquids  is  cooled  below  the  temperature  of  complete  miscibility,  indicating  the 
transition  from  a  true  solution  to  a  coarse  dispersion.  ”  About  5  cc.  of  a  solution 
of  a  concentration  of  5  grams  per  100  cc.,  contained  in  a  test-tube,  was  cooled  with 
stirring,  and  the  temperature  noted  at  which  opalescence  appeared. 


Results  for  ( C12 Hl308 Cl3 )^,  believed 

Results  for  Cellulose  Acetate  (Rhone).  to  be  Cellulose  Chlor  Acetate. 


t°  of  opalescence 
for  a  concentration 
Solvent.  of  5  gra.  per  100  cc. 

Benzyl  alcohol . 

»  . 

Cyclo  hexanol . . 

o  Methyl  cyclo  hexanol.. 
p  Methyl  cyclo  hexanol.. 
m  Methyl  cyclo  hexanol.. 

Cyclohexanone . 

Cresyl  acetate . 

Phenyl  acetate . 

Tolyl  alcohols . 


Solvent. 

t'  of  opalescence, 
for  a  concentration 
of  5  gra.  per  100  cc. 

Amyl  benzoate . 

Benzyl  alcohol . 

57 

Tolyl  alcohols . 

Methyl  butyrate . 

....  lessthan-65 

Tolyl  ethyl  ethers - 

....  I  10 

Cresyl  methyl  ethers. . 

....  125 

Tolyl  methyl  ethers... 

-  70 

Amyl  acetate 

Diacetone  alcohol . 

25° 

35 

95 
109 
1 15 
123 
—  17 
4a 
33 
47 


Cellulose  nitroacetate  in  benzyl  alcohol  (5  gm.  per  100  cc.)  gives  opalescence  at  25 
and  at  higher  temperatures,  depending  upon  the  nitrogen  content  o  the  sample 
The  author  found  that  for  very  dilute  solutions  the  temperature  of  opalescence 
rises  with  concentration,  but  eventually  remain  nearly  constant  over  a  wi  e  range 

of  concentration,  and  then  falls  with  further  increase. 

Data  for  the  solubility  in  binary  and  ternary  systems  of  solvents  are  also  g.v 
An  indirect  method  of  determining  the  solubility  consists  in  comparing  the  effec 
upon  various  solvents  of  the  addition  of  different  amounts  of  an 

-  20°,  untill  the  incipient  tuthidi*  pe.Ut,  An 
extensive  series  of  such  measurements  is  given. 
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NITROCELLULOSE  (Soluble  Pyroxylin,  Tetra  and  Penta  Nitrate). 

Solubility  in  Ether-alcohol  Mixtures. 

(Matteoschat,  1914;  see  also  Stepanow,  1907.) 

A  sample  of  gun  cotton  containing  12.95%  N  was  used.  The  compound  was 
first  covered  with  alcohol  and  then  the  amount  of  ether  to  yield  the  desired  com¬ 
position  of  solvent  was  added.  Lower  results  were  obtained  with  ready  prepared 


Ratio  of 

Gms.  Gun  Cotton  Dissolved  per  100  Gms.  Solution  in  Mixtures  Prepared  with: 

Ether  :  Alcohol. 

99.5  Vol.%  Alcohol. 

95  Vol.  %  Alcohol. 

90  Vol.  %  A'cohol. 

80  Vol.  %  Alcohol. 

I  :  2 

34-4 

.  .  . 

•  *  * 

.  .  . 

i  :  1 

52 -3 

42.3 

28 . 7 

14.2 

2  :  1 

40.5 

52-4 

53-9 

45 

3  :  1 

25 

42.4 

53 

57-5 

NITROCELLULOSE. 

Experiments  upon  the  solubility  of  nitrocellulose  in  mixtures  of  alcohol  and 
ether  are  described  by  de  Bruin,  1921,  and  in  mixtures  of  alcohol  and  ethylacetate 
by  Wilkie,  1921.  It  was  found  by  de  Bruin  that  the  solubility  decreased  as  the 
per  cent  of  nitrogen  in  the  sample  increased.  384  samples  were  tested  with  the 
following  results. 

Mean  per  cent  of  N. .  n.38  12.25  12. 45  12.64  12.74  12. 85  12.93  13.19 

Mean  solubility .  97-5  95.6  85.6  66.8  48.2  34.3  23.8  8.2 

The  exact  terms  in  which  the  results  are  given  are  not-siated.  The  solvent 
consisted  of  approximately  33  vol.  per  cent  C2  Hs  OH  and  66  vol.  per  cent  (C2  II5)2  O. 
It  was  found  by  Wilkie  that  four  different  samples  of  nitrocellulose  each  showed 
a  slight  maximum  solubility  in  a  mixture  of  about  60  per  cent  ethyl  acetate  in 
alcohol,  but  the  differences  between  the  several  samples  were  greater  than  the 
variations  in  solubility  of  any  sample  in  increasing  concentrations  of  ethyl  acetate 
in  alcohol. 

TURPENTINE  OIL 


Solubility  in  Ethyl  Alcohol. 

(Vezcs  and  Mouline,  1904,  1905-06.) 

.Spirit  of  turpentine  and  absolute  alcohol  are  miscible  in  all  proportions  and  the 
mixture  may  be  cooled  to  a  very  low  temperature  without  ceasing  to  be  homo- 
geneous.  In  the  case  of  alcohol  containing  a  small  amount  of  water,  the  mixture, 
wmch  is  uniform  at  ordinary  temperature,  separates  into  two  layers  when  cooled. 
Ihe  following  data  were  obtained  for  mixtures  of  98  vol.  %  alcohol  (=  0.968  gm. 
^  1  PeV  Ii^m'  acL  alcoho0  and 'spirits  of  turpentine  and  for  mixtures  of  qs 
vol.  %  alcohol  (=  0.924  gm.  C2H6OH  per  1  gm.  aq.  alcohol)  and  spirits  of  tur¬ 
pentine. 


Results  for  98  Vol.  %  Alcohol. 


Results  for  95  Vol.  %  Alcohol. 


t°  of 
Separa¬ 
tion. 

—  35-6 
-23 

—  2O.9 

—  l8.  I 
-17.8 
-l8.8 


Gms.  98  Vol. 
%  Alcohol 
per  100  Gms. 
Mixture. 

2.7 
4-8 

9-5 
13.2 

16 

24.4 


t°  of 
Separa¬ 
tion. 

—  2O.9 

—  26.1 
-30 

-45-3 

-79.2 


- - \ 

Gms.  98  Vol. 
%  Alcohol 
per  100  Gms. 
Mixture. 


32 
42 
48 
58 

71.9 


t°  of 
Separa¬ 
tion. 

+  20.7 
42 . 2 
53 

53-1 

44 

37-2 


Gms.  95  Vol. 

%  Alcohol 
per  100  Gms. 
Mixture. 


t°  of 
Separa¬ 
tion. 


giver^  m  regard  to  tlie  samPle  of  spirits  of  turpenti 


2.4 

3-4 
7.2 
10.2 
20  .  Z 

3°.6 


29.6 

23-9 
16.3 

~ 1 5'  5 
-24 

-63 

me  which  was  used,  are  not 


Gms.  95  Vol. 

%  Alcohol 
per  100  Gms. 
Mixture. 

48.3 
52.8 
6l  .4 

76.6 

8l  .  I 

87.1 
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CAOUTCHOUC. 

Solubility  in  Organic  Solvents.  (Hanausek,  1887.) 

_  ,  Gms.  Caoutchouc  Dissolved  per  ioo  Gms.  Solvent. 

Solvent.  , - - - _ _ 


Ether  . 

Ceara. 

2-5 

Tete  Noire. 

3-6 

Sierra  Leone. 

4-5 

Turpentine 

4-5 

5 

4.6 

Chloroform 

3 

3-7 

3 

Petroleum 

1-5 

4-5 

4 

Benzene 

4.4 

5 

4-7 

Carbon  Disulfide 

0.4 

0 

0 

Solubility  of  Caoutchouc  in  Mixtures  of  Benzene  and  Alcohol.  (Caspari,  1915.) 

(Freshly  prepared  solutions  of  deresinified  caoutchouc  in  benzene  were  titrated 
with  alcohol  to  appearance  of  two  phases.  The  end  point  is  sharp  to  within  one 
drop  of  precipitant,  especially  at  low  cones,  of  caoutchouc.  For  purposes  of 
converting  the  weights  of  caoutchouc  to  volume,  the  factor  0.91  may  be  taken.) 

Results  at  20°. 


Gms. 

Caoutchouc. 

cc.  CeHe. 

cc.  Abs.  Gms. 

CiHtOH.  Caoutchouc 

cc.  C«He.  CjHjOhL 

Gms. 

Caoutchouc. 

cc.  C«H6. 

cc.  92% 
CjHiOH. 

O.O32 

40 

17 

0.206 

40 

II 

0.80 

40 

9.6 

0.080 

40 

158 

0.81 

40 

10.8 

2.01 

40 

8.8 

O.405 

40 

14.8 

2 .01 

40 

10.2 

3.20 

40 

8.1 

2.404 

40 

14-5 

3.22 

40 

9.8 

4.061 

40 

13.8 

Results  at  40°. 

Results  at  6o°. 

Gms.  Caoutchouc. 

cc.  C«Hs  cc.  Abs.  C1H5OH. 

Gms.  Caoutchouc,  cc.  C«H«.  cc.  Abs.  C1H4OH 

0.2 

40 

18.8 

0.2 

40 

21 .6 

I  .O 

40 

18. 1 

I 

40 

23-3 

2 

40 

17.4 

2  J 

40 

24.4 

Solubility  of  Caoutchouc  in  Mixtures  of  Benzene  and  Acetone.  (Caspari,  1915  ) 
Results  at  20°.  Results  at  40°.  Results  at  6o°. 

Caoutchouc.  cc  QH‘-  (CH&CO.  CaoSouc.  cc'  C‘H‘’  (CH&CO.  CaoSouc.  cc‘  C‘H‘-  (CHtfiCO. 
O.II  20  15  7  0.10  20  19.6  O  IO  20  23 

O.80  20  I5.O  O.98  20  17.6  I. OI  20  26.4 

1.86  20  147 


balata!°^drot«ou?choic!,polys?eUrols!  polyvinyl  acetate, 

and  Heuer,  1934-  The  authors  also  g  various  solvents, 

of  polys, yrols  of  molecular  weight  60.000  and  wo.ooo  J  bility 

by  the  addition  of  ntttl ^1  ^.*^00 to  zso!ooo  dissolved 

f.  benzen^and  ^^"“by  tL  addition  of  aethyl  alcohol 

and  of  ethyl  alcohol. 
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EDESTIN . 


Solubility  of  Edestin  in  Aqueous  Solutions  at  “23°.  (Kodama,  I***-, 


CrvsUlline  edestin,  prepared  from  hemp  seed  by  the  method  of  Osborne  was 

used.'  Into  a  series  of  flasks,  o.o5  gm.  edestin  and  10  ^rtl^0  inKlim  s  were 
or  Na  OH  solutions  of  various  concentrations  w ere  placed.  ,  .  r. 

lint  1,,  a  thermostat  at  ?.5°  for  3o  minutes.  The  p„  was  determined  by  Clark  s 
mahod  The  mixtures  were  filtered  and  the  dissolved  edestin  in  the  filtrates 
determined  nephelo metrically.  The  results  shov-^fiat  edestin  dissolves  as  the  HC1 
salt  in  solutions  more  acid  than  p„  5.9  and  is  the  -Na  OH  salt  in  solutions  more 
alkaline  than  p„  8.0.  Between  p„  5.9  and  8.0  Clie  amount  dissolved  could  not  be 
detected  by  the  nephelometric  method.  The  iso  electric  point  of  edestin  is  at  A>i,  >•?• 
Neutral  Na  Cl  solutions  dissolve  edestin  only  when  the  concentration  ot  Na  Cl  is 
greater  than  2.0  normal  and  the  acidity  of  the  solution  not  more  than  5.Q. 


EDESTIN  and  Edestin  Salts. 

Solubility  in  Aq.  Salt  Solutions  at  250. 

(Osborne  and  Harris,  1905.) 

The  determinations  were  made  by  shaking  an  excess  of  the  air-dry  preparation 
with  20  cc.  of  the  salt  solution,  allowing  the  globulin  to  settle  and  determining 
nitrogen  in  10  cc.  of  the  clear  supernatant  solution.  The  edestin  or  edestin  saft 
was  calculated  from  the  N.  The  results  are  given  in  the  form  of  curves.  The 
following  figures  were  read  from  the  curve  for  the  solubility  of  neutral  edestin  in 
aq.  NaCl. 

Gms.  NaCl per  20 cc.  Solvent  —>0.468  0.585  0.702  0.818  0.935 
Gm.  Edestin  per. 20  cc.  Sat.  Sol.  — >  o.  25  0.55  0.92  125  i-45 

Curves  are  also  given  for  the  solubility  of  edestin  in  aqueous  solutions  of  many 
other  salts  and  of  the  solubility  of  edestin  chloride,  bichloride  and  sulfate  in  aq. 
sodium  chloride  solutions. 

100  gms.  pyridine  dissolve  0.07  gm.  edestin  at  20-25°.  (Dehn,  1917.) 

100  gms.  aq.  50%  pyridine  dissolve  9.05  gm.  edestin  at  20-25°.  “ 


ZEIN  (Protein  from  Corn). 

Solubility  in  Aqueous  Alcohol  Solutions  at  250. 

(Galeotti  and  Giampalmo,  1908.). 

Dry  powdered  zein  was  added  to  the  alcohol  -f  water  mixtures  and  the  solutions 
kept  at  250  and  shaken  frequently  during  24  hrs.  The  removed  undissolved  resi¬ 
due  was  dried  to  constant  weight  and  weighed. 


Vol.  %  C2H6OH 
in  Solvent. 


Gms.  Zein  per 
100  Gms.  Sat.  Sol. 


Vol.  %  CoHiOII 
in  Solvent. 

60 


Gms.  Zein  per 
100  Gms.  Sat.  Sol. 


IO  O.05 

20  O.II  70 

3°  0.21  80 

40  O.51  QO 

5°  1.43  100 

result®  are  given  for  the  solubility  of  zein  in  mixtures  of  C2H6OH  -f  H20 
1  CHClj  at  20  and  C2HsOH  -(-  H20  -}-  acetone  at  250. 


18.57 

19.87 

7.81 

4-5i 

0.02 
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GLIADIN. 

Solubility  of  Gliadin  in  Aqueous  Solutions  of  Acids  at  2S°. 

(  Tague,  1925.  ) 

The  gliadin  was  prepared  from  wheat  flour  by  the  method  of  Osborne.  One 
gram  per  ioo  cc.  of  aqueous  acid,  containing  5  drops  of  toluene,  were  constantly 
snaken  tor  8  hours.  The  mixture  was  allowed  to  stand  over  night  and  the  nitrogen 
determined  in  ioo  cc.  of  the  clear  filtrate.  The  factor  5 .7  was  used  to  convert 
nitrogen  to  gliadin. 


Normality  of 

Crams  of  Gliadin 

per  100  cc.  of  sat. 

solution  In  a<|. 

|.  acid  solution. 

HCI. 

II,  SO,. 

CIIj  COOII. 

I  .O 

o.o55o 

0 . 06  3>. 

0. 1733 

O.  I 

o  0661 

0.0741 

0. 16.54 

O .  O I 

o • 1 3q7 

0. 12.08 

0 . 1 3oq 

O.OOI 

o. i 357 

0. 12.65 

0. 1 1  17 

O . OOO I 

0.0966 

•0.0890 

0.0816 

o . oooo I 

0 . 0700 

•*.0716 

0.0761 

Since  the  method  of  preparation  and  purification  has  a  great  deal  to  do  with 
the  physical  and  chemical  characteristics  of  proteins,  the  author  determined  the 
solubility  in  aqueous  H  Cl,  of  three  samples  of  gliadin  prepared  by  slight  modifica¬ 
tions  of  the  method  of  preparation. 


Normality  of 
aqueous  It  Cl. 

Gms.  Gliadin  per  100  cc. 

sat.  solution 

Sample  N°  1. 

Sample  N”  2. 

Sample  N”  :i. 

I  .O 

0.0496 

o.o55o 

().o442 

O.  1 

o.o584 

0 . 0600 

0.061 3 

O.  OI 

0. 3554 

0. 1297 

O.2.428 

0.001 

0.3348 

0.  12.54 

O. I972 

O .  OOO  I 

0. 1699 

0. 108) 

0.0 4 >2 

O . OOOO  t 

0.092.3 

0.0938 

O . 0262 

The  author  also 
Moist  gliadin  is 

gives  data  which  show  that  : 
about  twice  as  soluble  as  dry 

gliadin. 

The  amount  of  gliadin  dissolved  varies  directly  with  the  amount  of  excess  of 
solid  material  used  for  preparing  the  saturated  solution.  With  5.0  gms.  per  100  cc 
of  solvent  there  is  from  3  to  4  times  as  much  dissolved  as  when  1.0  gm.  per  100  cc. 
is  used. 

The  solubility  increases  with  time  of  shaking  up  to  about  72  hours. 

The  maximum  solubility  occurs  at  j>\[  2  to  3  and  the  minimum  at  p\\  6.5. 

Gliadin  is  slightly  soluble  in  aqueous  sodium  carbonate  solution,  with  maximum 
at  about  0.009  molar. 

The  solubility  in  aqueous  solutions  of  neutral  salts  is  only  about  0.001  gm. 
per  100  cc.,  except  with  Mg  Cl2  solutions,  in  which  it  may  reach  0.084  gm.  per  100  cc. 
in  concentrated  solutions.  ,  . 

Gliadin  in  quite  soluble  in  aqueous  methyl  alcohol;  the  maximum  being 
0. 1 322  gms.  per  100  cc.  in  alcohol  of  70  volume  per  cent. 


Solubility  of  -Gliadin  in  Aqueous  Solutions  of  Ethyl  Alcohol. 

(Dill  and  Alsberg,  1925.) 

Solutions  of  gliadin  and  the  solvent  in  sealed  tubes  warmed  to  5o°,  were  cooled 
verv  gradually  and  the  temperature  observed  at  which  turbidity  appeared, 
each  solvent  this  temperature  was  practically  independant  of  the  gliadin  concen¬ 


tration. 

Concentration  of  Gliadin 
in  gms.  per  100  gms  solution. 

O.  I  to  O.  2» 

0.4  to  2.5.0 


Vol.  per  cent. 

—3" 

+  to  +8° 


Temp,  of  nppearancc  of  Turbidity  in  aq.  Alcohol  of 

70  Vol.  per  cent. 


no  Vol.  per  cent. 

—  1"  tO  —2° 
—  I"  tO  -4-2." 


o0  to  — 2° 
-4-3”  to  4  8" 
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_  £  PER  CENT  GLIADIN  SOLUTIONS  IN  AQUEOUS 
Turbidity  Temperatures  o  ■  Propyl  Alcohols. 

°F  ,  Daflnd  M.b«T>.»  ) 

Determinations  were  mat<®  "^(rtTcrent'^alcoholfl^'T^evemf  cafm^'he'amount  of 
of  these  samples,  with  the  three  *  5  ms  per  1Go  gms.  of  the  solution, 

gliadin  present  was  the  same,  namely,  2.5  gms.  per  8 

Temperature,  at  which  l..rb»d.«y  neared  In  M  percent  .olutlou^ 

_  __  - rtt.Jln  M  n-  T  A  in 

Gliadin  Gliadin 

NO.’Bln  No.aBln 

aq.C,n5OH.  aq.C,H5OH. 


Gliadin 
NO.  I  in 
aq.  C,H5OII 


Gliadin 

N0.2A  In 
aq.  C,HsOII. 


Vol.  per  edit 
of  Aleoliol. 

5.o 

7-5 
10.0 
20.0 
3o 
4o 
5o 
55 
Go 
G5 

7° 

8o 

82 . 5 
85 
90 

a  The  phenomenon  appears  to  be  one  of  peptization  rather  than  of  solution  ». 
The  authors  also  give  determinations  of  the  solubility  (peptization)  of  gliadi 
aqueous  solutions  of  other  compounds.  The  results  show  the  concen- 

tration  (mols.  per  liter)  of  each  compound  in  water capable  of  holdi mg  gl  dm  in 
solution  at  20°,  as  determined  by  dilution.  KSCN,  1  °6  -  SCN’  V09’  KIJ 

about  5.o;  Urea,  2.o3 ;  CH,  OH,  12.1  ;  (^OH,  5.8;  n  C,  H7  OH,  2.28 ,  isopropyl 
alcohol,  4.7;  chloral  hydrate,  3.0. 


33 

29 

32 

27 

18 

23 

>9 

21 

i3 

9.5 

12 

9 

1 1 

8.5 

4.5 

10 

7.5 

6.5 

5.5 

10 

5.5 

9 

6 

1 5 

9.5 

t3 

1 1 

•I1 

35 

38 

35 . 5 

— 

— 

"" 

_ 

— 

CASEIN. 

The  solubility  of  Casein  in  water  at  its  iso  electric  point  (pH  4.6) 
is  0.11  gms.  per  liter  at  250.  (Cohn,  1922,  1923.) 

Solubility  of  Casein  in  Dilute  Solutions  of  Sodium  Chloride  at  18-22°. 

(Hyd,  1917.) 

An  accurately  weighed  amount  of  highly  purified  casein  was  dissolved  in  an  accu¬ 
rately  measured  amount  of  C02  free  NaOll  solution,  in  an  apparatus  provid  ed  with 
an  efficient  stirrer  and  into  which  measured  amounts  of  standard  Na  OH  and  HC1 
solutions  could  be  introduced  from  burets.  Provision  was  made  to  prevent  the 
introduction  of  C02-  An  amount  of  H  Cl  equivalent  to  the  Na  OH  present  Was 
added.  If  too  much  casein  was  present  the  opalescence  and  precipitation  occurred 
before  the  neutral  point  was  reached.  If,  on  the  other  hand,  too  little'  casein  was 
present  more  acid  could  be  added  than  corresponded  to  the  used  amount  of  Na  OH 
without  causing  opalescence,  fcy  alternate  additions  of  Na  OH  and  II  Cl  the 
point  could  finally  be  obtained  where  the  last  added  drop  of  HC1  just  produced 
opalescence.  A  series  of  such  determinations  gave  the  following  results  : 


Mols  Natl. 

('.ms.  Casein 

Mols  KnCl 

tints.  Casein 

Mills.  NnC.l 

Gms.  Casein 

per  liter. 

per  tiler. 

per  liter. 

per  liter. 

per  liter. 

per  lit «r. 

o.o3653 

0.64 

0.111 4o 

3 . 46 

0. t6o54 

I.87 

0.06900 

1.43 

O.  12  3<>8 

3.37 

<*.  1 7476 

1 .65 

0.07944 

1.86 

O  12645 

3.ii 

0. 18625 

1 . 55 

0.09222 

2.48 

O.  1  3  1  1  1 

•■*•97 

0.20227 

1 . 5o 

0 . 09250 

2  68 

O . 1 36 1 9 

2 . 82 

0.22839 

1 .40 

0. 10189 

2.87 

0. 1 4 68 8 

2 . 5  2 

0.9.3390 

1 . 3o 

<*.10643 

3.24 

0. 15676 

2 . 09 

0.272 45 

I  .39 

The  f>n  of  the  solutions  varied  between  5.o5  and  5.52. 
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Solubility  of  Acid  Prbcipitatbd  Casbin  in  Aqubous  Salt  Solutions. 

(McKee  and  Gould,  1938.) 

The  sample  of  casein  was  prepared  by  precipitating  skim  milk  with  HCl  at  a 
pH  of  4.1.  Since  the  solubility  of  casein  varies  with  the  excess  present  in 
contact  with  the  sat.  solution  (thus  showing  the  non-homogeneity  of  casein), 
all  determinations  were  made  with  5  gms.  per  socc  of  solution  and  0.2%  phenol 
was  used  to  prevent  bacterial  decomposition.  All  determinations  were  made  at 
pH  4.6,  the  iso  electric  point  of  casein.  The  amount  of  dissolved  casein  in 
the  filtered  saturated  solution  was  determined  by  precipitation  with  acetic 
acid  at  35-40°,  allowing  to  stand  over  night,  filtering,  washing,  drying  and 
weighing . 

Ons.  Casein  dissolved  per  100  gms.  solvent  at: 


Aqueous  salt  solution 

'  16° 

30° 

46°  ' 

5.0%  Sodium  cymene  sulfonate 

3.0480 

5-9390 

9.6753 

7.5% 

5.2999 

8.0197 

— 

2.5%  Potassium  thiocyanate 

1.7850 

2.*5089 

3 • 420 l 

5.0% 

3-5490 

— 

— 

5.0%  Sodium  benzene  sulfonate 

0.9778 

1.9331 

3.0486 

,  _  _  qr  ••  it  11 

10.0  lb 

2.2070 

2.7450 

4.8202 

Solubility  of  Casein  in  Aqueous  Solutions  of  Salts  and  Acids. 

(von  Euler  and  Bucht,  1923.) 

An  excess  of  casein  was  shaken  with  5o  cc.  portions  of  the  aqueous  solutions 
for  2  or  4  hours.  The  temperature  is  not  stated.  The  dissolved  casein  was 
determined  by  the  addition  of  sodium  acetate  or  acetic  acid  and  filtering  -the 
precipitate  and  drying  in  a  vacum  over  Ha  S04,  and  then  in  an  ordinary  desiccator 
over  solid  Na  OH. 


Solvent. 

Aq.  sodium  tartrate 


» 

» 

» 


Aq.  tartaric  acid 


» 

)) 

» 

» 


Concentration 
of  solvent  in 
mols  per  liter. 

.  o.oo5 
.  0.010 

.  o . 020 
.  0.100 

.  o.oo45 
.  o . 009 
.  0.018 

.  0.026 

.  0.046 


Gms.  Casein 
dissolved 
per  50  cc. 

0.0236 

o . 0264 

0.0731 

0.2544 

O.o48o 
0.0943 
o. 1608 
0.2173 
o.3363 


Solvent. 

Aq.  chlor.  acetic  ac..  o.oo5 
»  ..  0.010 

»  ..  0.020 

»  ..  o  o5o 

5o  •/,  Aq.CjHjOH  sol. 
of  chlor  acetic  acid..  0.002 

»  ..  o.oo5 

»  ..  0.010 

»  ..  0.020 


Concentration  Gms.  Casein 
of  solvent  In  dissolved 
mols  per  liter. 


per  50  cc. 

o.o523 
0.1399 
0.700 
1 .04- 

o  .oo33 

o.o444 

0.0682 

0.0894 


Results  are  also  given  for  the  solubility  of  casein  in  chlor  acetic  acid  solutions  m 
anueous  42  6  %  and  58.6  %  C,  Hs  OH.  In  these  cases  the  amount  of  chlor  acetic 
adsorbed  by  L  und.ssolCVc/sein  was  also  determined.  Sim  lar  esperun^s 
were  also  made  with  solutions  of  a  brom  propionic  acid  in  aqueous  4^.6  0  ^ 1  ^  j 

and  a  series  of  determinations  was  made  with  0.1  normal: monoehlor  acetic  ac  d 
in  42.6  %  aqueous  C2  H5  OH  to  which  increasing  amounts  of  casein  were  added. 

too  gms.  a hs.  alcohol  dissolve  0.28  gm.  casein  at  2o-a5«  (Pucher  and  Dehn,  1921.) 

>>  equ^ molecular  mixture  ofalcohol  and  quinoline  dissolve  0.9a  gms.  casein  at  ao-a5«. 

100  gms.  H20  dissolve  2.01  gms.  casein  at  20-25°.  #  (Dchn.  1917  ) 

100  gms.  pyridine  dissolve  0.09  gm.  casein  at  20-25  . 

100  gms.  aq.  50%  pyridine  dissolve  0.56  gm.  casein  at  20-25  • 

,  Av  ab|iTeta0„fde^nr;,eT(iS9.°3)  “s'S  l^ubi'lity  of  obtain 
fqu“  uWutionlyof  KOH  JLiOH  and  Ca(OH),  at  various  temperatures,  are  g,ve„ 

by  Robertson,  1908. 
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GELATIN 

Solubility  of  Gelatin  in  Water  and  in  Aqueous  Solutions 
of  Acids  and  Bases  at  I5M7".  (F.irbrother  and  Swan,  1922.) 

One  gram  quantities  of  gelatin  in  3/4  inch  squares  were  place  in  conical  flasks 
of  25o  cc.  capacity  together  with  a  few  crystals  of  thymol  and  ioo  cc.  of  theaquemis 
solution.  The  flasks  were  shaken  gently  once  each  day  for  ten  days.  p 

natant  liquid  was  filtered  through  paper  and  the  first  two  20  cc.  portions  of  filtrate 
were  rejected.  The  third  20  cc.  portion  was  neutralized,  using  methyl  red  as 
indicator.  It  was  diluted  to  4o  cc.  with  H2  0  and  20  cc.  of  a  1  %  solution  of  tannin 
were  added  The  precipitate  was  kept  at  0°  for  1/2  hour,  filtered  upon  a  tared 
filter,  washed  with  water  to  remove  excess  of  tannin  and  then  dried  at  ioo°  and 
at  io5°  and  weighed.  The  method  was  controlled  by  means  of  determinations 
upon  quantities  of  gelatin  between  0.001  and  0.080  gm.  per  20  cc.  Ihe  sample 
of  gelatin  employed  for  the  solubility  determinations  was  Coignet’s  Gelatin  Extra 
(Gold  Label).  It  contained  2.24  %  of  ash,  16.7  %  H2  O  and  a  I  %  solution  had 
pn  =  5.6  at  200. 

Solubility  in  water  : 


t" .  0*. 

Gm.  dry  gelatin  per  100  cc.  sat.  sol .  0.02 


15**17®. 

o.o5 


18*. 

0.07 


10 


Solubility  in  Aqueous  Solutions  of  : 


Hydrochloric  Acid. 


Concentration  of  If  Cl 


inols.  per  liter 

Gin.  Gelatin 

,  — — «  - 

1 1 

per  100  cc. 

Initial. 

Final. 

final  liquor. 

O . 0002 

- 

C 

c 

0.001 0 

— 

0.01 

0 . 0020 

O . 0006 

0.02 

o.oo5o 

O . OOO9 

o.o3 

0.0067 

O.OOiq 

o.o5 

0.0100 

o.oo38 

0.06 

0 . 0200 

0.01 34 

0.08 

o.o5o 

o.o45 

0. 10 

0.100 

0.097 

0.14 

0.200 

0.  1986 

0.9.4 

o.5oo 

Nitric  Acid. 

I  .00  (=  all) 

Concentration  of  UNO, 

mols. 

per  liter 

Gms.  gelatin 

- 

per  100  cc. 

Initial. 

Final. 

final  liquor. 

0.0000 

— 

0.04 

0.0002 

— 

O.OJ 

0 . 00 1  0 

— 

o.o5 

O . 0020 

0.000 5 

0 . 04 

o.oo5 1 

0 . 00 1 3 

o.o5 

0.0102 

0.0049 

0.07 

0.0205 

0.01 5y 

0.09 

o.o5 12 

0.0461 

0 . 1 2 

0. 1024 

0.0985 

0.14 

0.2048 

0.20  it) 

0.2  1 

o.5 iz5*  — 

1  .00  (=  all) 

lhe  gelatin  in  this  solution 

gave  a  turbid  re 

reaction. 


Sulfuric  Acid. 


Concentration  of  If,  SO, 


mols  per  liter 

Gm.  Gelatin 

. —  in 

m 

per  100  cc. 

Initial. 

Final. 

final  liquor. 

O . OOOO 

- 

0 . 06 

O . OOO I 

- 

0.04 

0 . ooo5 

- 

o.o3 

0.0010 

O . 0002 

0.04 

O . 0025 

0.000 5 

0.07 

0  .oo5 

0.0016 

0.07 

0.010 

0 . oo63 

0.09 

0.09.5 

0.0219 

O.  I  I 

0 .  o5o 

0.0472 

0 . 1 4 

0. 100 

0.0995 

0.23 

0. 9.5o 

— 

1 . 00  (=  all) 

Acetic  Acid. 

Concentration  of  CII:lCOOIt 

mols.  per  liter 

Gins',  gelatin 

per  100  cc. 

Initial. 

Final. 

final  liquor. 

O . 0002 

— 

0 .  o5 

O . OO 1 O 

— 

0.04 

O . 0020 

0 . 000.) 

o.o5 

0 . oo5o 

0.0027 

0.0.5 

0.01 00 

0.0072 

0 . 06 

0 . 0200 

0 . O I 52 

0 . 06 

0 .  o5o 

0.0401 

0.06 

0.100 

0.082 1 

0.07 

0 . 9.00 

0. 1679 

0.09 

0 . 5oo 

0.422 

0.14 

5 . 000 

— 

1  .00  (=  al 

liquid  probably  due  to  the  xanthoproteic 
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Solubility  of  Gelatin  at  1o-17° 


Potassium  Ilvilroxvdc. 

Concentratlonj  of  KOIl 


mols. 

per  liter 

Gms.  gelatin 

per  190  cc. 

Initial. 

Final. 

final  liquor. 

0.0010 

— 

O.OG 

0.0050 

O.OOlG 

0 . 07 

0.0062 

0.0024 

0 . 07 

0.0100 

O . 0052 

0.10 

0.017.5 

0 . 0066 

0.12 

0 . 02 II 

0.01.37 

O.  19 

0.025 

0.0178 

0 . 2 1 

o.o5o 

0.0397 

0.42 

0.  too 

— 

1 .00  (=  all) 

in  Aqueous  Solutions  of  : 
Sodium  Hydroxyde. 


Concentration  of  PiaOll 

mots,  per  liter  Gins,  gelatin 

■ - -  a  ,  - per  100  cc. 


Initial. 

Final. 

final  liquor. 

O . OOOO 

— 

o.o5 

O . 0020 

— 

O.OD 

o.oo5o 

0.0017 

0 . 06 

0.0062.5 

0.0024 

0 . 07 

0.0100 

0.0049 

0.08 

0.0125 

0.0068 

0. 1 1 

0.020 

o.oi35 

0.18 

0.025 

0.0188 

0 . 22 

i  .o5o 

— 

1 .00  (=  all) 

Solubility  of  Gblatin  in  Watbr. 

(Hardies,  1930.) 


One  gram  portions  of  Coignet's  best  quality  gelatin  leaf  were  allowed 
to  soak  in  ioocc  of  water  at  the  several  temperatures  with  occasional 
shaking,  for  a  period  of  one  to  two  days.  The  supernatant  solution  was 
analyzed  by  precipitation  with  2%  tannic  acid  solution  and  estimating 
the  content  of  gelatin  from  the  volume  of  the  precipitate  centrifuged 
under  controlled  conditions. 


n 

Oas.  Gelatin  per 

an.  Oelatln  per 

.0 

an.  Gelatin  par 

t° 

lOOcc  solution 

t 

lOOcc  solution 

t 

100  cc  solution 

10 

0.030 

24 

0.200 

28 

0.725 

15 

0.055 

26 

O.63O 

29 

0.725 

20 

O.080 

27 

0.700 

30 

0.870 

At  26°  and  aoove  the  swollen  gelatin  broke  into  small  fragments  and 
there  is  a  possibility  that  a  part  of  it  dispersed  in  the  gelatin  solu¬ 
tion  in  the  form  of  a  suspensoid.  The  results  show  that  at  about  26  a 
rapid  rise  in  solubility  occurs. 

Solubility  determinations  with  amounts  of  gelatin  other  than  one  gram 
per  100  cc  are  markedly  different.  Thus  with  0.1  gm.  gelatin  per  liter 
at  150  the  solubility  was  found  to  be  0.005  gm.  per  100  cc  and  with  4.0 
gms.  of  gelatin  per  100  cc  it  was  0.160  gm.  per  ioocc.  The  previous 
experiments  of  Mellanby,  1905,  of  Cohn,  1922,  and  of  Sorensen,  1925,  on 

this  urooerty  of  proteins  are  described. 

The  author  also  gives  results  on  the  rate  of  solution  of  gelatin,  1  s 
precipitation  from  solution  with  falling  temperature  and  the  influence 
of  additions  of  organic  compounds  on  its  solubility.  .  dis_ 

The  following  results  were  obtained  for  the  solubility  of  gelat  in  dis 
solved  from  one  gram  portions  by  ioocc  of  water  containing  alcohol  and 

glycerol  respectively. 


Vol .%  alcohol  »s.  gelatin  dissolved 

in  aq.  solvent  Per  lOOcc 


Vol.%  glycerol  gelatin  dissolved 

in  aq.  solvent  Per  100cc 


5 

10 

20 

30 

50 


0.029 

0.031 

0.032 

0.0-35 

0.002 


0.0 

10 

20 

33 


0.030 

0.025 

0.015 

0.007 
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GELATIN 


SOLUBILITY  OP  GBLATIN  IN  WaTBR. 

(Poutllov,  1935.) 


Sheets  of  gelatin  were  weighed  and  immersed  in  water  at  constant  temp 
erature.  After  attainment  of  equilibrium,  measured  portions  of  the  aqueous 
solution  were  removed  and  evaporated  to  dryness  in  weighed  dishes  and  the 
residues  dried  at  9o°-ioo°  and  then  in  a  desiccator  and  weighed.  The 
gelatin  sheets  which  were  removed  from  the  water  were  dehydrated  with  the 
aid  of  alcohol  and  of  ether  and  weighed.  They  were  then  immersed  in  a 
fresh  portion  of  water  and  the  above  procedure  repeated.  This  was  done 
for  a  third  time. 

The  successive  amounts  of  gelatin  dissolved  are  as  follows: 


weight  of 

Oas.  gelatin  dissolved  at  16° 

(Nis.  gelatin  subsequently 

gelatin 

per 

100c  c  jjolutlon 

dissolved  at  22  per 

sheet 

'lst 

aid  3rd  ' 

lOOcc  solution 

O.5628 

0.0752 

0.0060  0.0013 

0.1290 

O.4382 

0.0490 

0.0047  0.0012 

0.0942 

0.4005 

0.0421 

0.0035  — 

O.0821 

0.2910 

0.0399 

0.0031  0.0005 

0.0582 

The  gelatin  after  the  third  extraction  with  water  at  150  w as  used  for  a 
similar  experiment  at  220  with  results  shown  in  the  table.  It  was  also 
found  that  although  the  residues  obtained  by  evaporation  of  the  solutions 
saturated  at  150  redissolved  completely  in  water,  those  from  the  solutions 
saturated  at  220  did  not  redissolve.  It  was  concluded  that  the  gelatin 
which  dissolves  at  150  differs  from  that  which  dissolves  at  2a0  and  thus 
that  micels  of  different  chain  length  (mol.  wt.)  are  present.  The  solu¬ 
bilities  and  the  stability  of  the  sols  of  gelatin  depend  upon  the  content 
of  the  fraction  of  lower  molecular  weight  and  increases  in  proportion  to 
the  amount  of  this  fraction  present  in  the  gelatin.  The  author  does  not 
refer  to  the  previous  work  of  Mardles,  1930. 

Attempts  to  determine  the  distribution  coefficient  of*  gelatin  between 
water  and  cresylic  acid  (a  mixture  of  cresols)  are  described  by  Woodman 
and  Gallagher,  1929.  The  system  is  complicated  by  the  fact  that  it  yields 
emulsions.  It  is  concluded  that  gelatin  is  in  a  colloidal  condition  in 
both  solvents. 


The  curious  circumstance  was  observed  by  Larson  and  Greenberg,  1933, 
that  gelatin  is  soluble  in  99.5%  Acetic  Acid  only  above  certain ’concen¬ 
trations  and  precipitates  when  the  solution  is  diluted  by  the  addition  of 
more  acetic  acid.  The  minimum  amount  of  gelatin  which  gave  a  clear  solu¬ 
tion  with  acetic  acid  at  20°  was  3.1  gms.  per  100  gms.  of  solution  and 
2.7  gms.  at  25  .  Above  8o°  there  is  no  minimum  amount  which  fails  to  dis¬ 
solve.  It  was  found  that  this  curious  behavior  was  not  due  to  the  presence 
of  even  as  much  as  5%  of  Hg0  in  the  acetic  acid. 


KERATIN. 

100  gms.  H2O  dissolve  8.71  gms.  keratin  at  20-25°. 

ioo  gms.  aq.  50%  pyridine  dissolve  16  gms.  keratin  at  20-25 

ryndine  mixes  with  keratin  in  all  proportions  at  20— 250. 


(Dchn,  1917.) 

II 
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GLYCOGEN  (C  .Hin0  > 

0  10  5  1 

The  solubility  of  glycogen  at  various  alcohol  and  NaCl  concentrations  at 
o  and  at  220  was  studied  by  Somogyi,  1934,  for  the  purpose  of  finding  the 
lowest  alcohol  concentrations  applicable  in  the  preparation  and  purifica¬ 
tion  of  glycogen 

ALLOPHANATES  of  STEROLS. 

Results  for  the  solubility  of  allophanates  of  cholesteryl,  dihydro 
cholesteryl,  sito  steryl,  and  of  caprosteryl  in  ethyl  ether/  Petroleum 
ether,  chloroform,  dichlor  ethane,  benzene,  toluene,  ethyl  alcohol, 
acetone  and  pyridine  are  given  by  Tange  and  McCollum,  1928. 


FIBRINOGEN 

Conditions  of  acidity  and  of  temperature  have  been  determined  by  Florkin, 
1930  under  which  fibrinogen  may  be  sufficiently  purified  of  other  proteins 
and  its  own  denaturation  products  to  yield  a  chemical  individual  of  constant 
and  reproducible  solubility.  Quantitative  results  are  given  for  the  solu¬ 
bility  at  250  of  purified  fibrinogen  in  aqueous  solutions  of  NaCl,  K2HP04, 
KH2P06  f  K2HP04.and  (NH4>2S04. 


GLOBULIN  (Serum). 


Solubility  in  Aqueous  Magnesium  Sulfate  Solutions. 

(Galeotti,  1906;  Scaffidi,  1907  ) 


The  precipitated  globulin  (from  oxblood)  was  not  dried,  but  pressed  between 
filter  paper,  and  an  excess  introduced  into  each  MgS04  solution.  After  constant 
agitation  for  12  hours,  the  saturated  solution  was  filtered,  weighed  and  evaporated 
to  constant  weight,  the  coagulated  globulin  then  washed  to  disappearance  of  S0« 
and  dried  and  weighed. 

Results  for  io°.  Results  for  250.  Results  for  40°.  Results  for  550.  Results  for  70°. 

Gms.  per  ido  Gms.  Gms.  per  100  Gms.  Gms.  per  100  Gms.  Gms.  per  100  Gms.  Gms.  per  100  Gms. 

Sat.  Sol.  Sat.  Sol.  Sat.  Sol.  Sat-.So1-  hat .  oL 


Mgsor 

Globulin. 

MgSO,. 

Globulin, 

0.06 

0.07 

0.06 

0.07 

0. 18 

0-34 

0.21 

0.61 

0.65 

1.63 

0.63 

2.20 

2. 11 

3-35 

2 . 28 

5-56 

432 

4.42 

3-35 

6.07 

13-63 

2.60 

16 

4-03 

20.86 

0-37 

21.30 

0-95 

MgSO<. 

Globulin. 

MgSO,. 

Globulin. 

0.06 

O.42 

0.40 

1  14 

0-31 

I.42 

0.88 

2.14 

0.61 

5-39 

1 .60 

3-34 

I.92 

8.31 

5  64 

5.06 

5-4° 

8.63 

10.81 

3.10 

14.72 

3 

i3-84 

2 . 11 

18.47 

27.03 

1 .02 

0.01 

17.90 

0.69 

24.18  0.18  25.47  °°3  . 

The  coagulation  curve  and  freezing-point  curve  are  also  given. 


MgSO,.  Globulin. 


0.71 

0-34 

2.52 

°-55 

4-74 

1. 14 

6.83 

1. 17 

9. 22 

1 . 76 

13.29 

1 

15-38 

0-37 

17.67 

0.07 

Using  serum  albumin  and  serum  pseudo  globulin  of  beef  blood,  experiments 
on  tie  variation  of  solubility  with  quantity  of  protein,  the  limning  solu¬ 
bility,  the  character  of  the  heterogeneity  of  proteins  and  related  problems 

are  described  by  Bonot,  1934* 
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ALBUMIN  (Egg). 

100  gms.  H20  dissolve  ioo  gms.  egg  albumin  at  20-25°.  ^  (Dehn,  1917) 

100  gms.  pyridine  dissolve  0.1  gm.  egg  albumin  at  20  -25  .  ^ 

100  gms.  aq.  50%  pyridine  dissolve  6.29  gms.  egg  albumin  at  20  -25  . 

(Dehn,  1917-) 

Results  for  the  solubility  of  egg  albumin  in  aqueous  solutions  of 
ammonium  sulfate  at  various  temperatures  are  given  by  Sorensen  and 
Hoyrup,  1915-17- 


ALBUMIN  (Egg) 

Solubility  of  Egg  Albumin  in  Aqueous  25  Pbkcent 
Ethyl  Alcohol  at  -50. 

(Ferry,  Cohn  and  Newman,  1«5«.) 


The  egg  albumin  was  recrystallized  from  ammonium  sulfate  solutions  as 
described  by  Sorensen,  1917,  and  subsequently  dialyzed  in  a  cellophane 
membrane  to  remove  (NH4)gS04.  Electro  dialysis  was  also  used.  It  was 
concentrated  in  negative  pressure  dialyzers  and  dried  at  about  20  in  a 
vacuum  over  Pg06 .  The  solid  albumin  and  the  aqueous  solvents  were  ro¬ 
tated  from  5  to  7  days.  The  saturated  solutions  were  filtered  through 
sintered  Jena  glass  filters  in  an  atmosphere  of  Nitrogen  under  15  pounds 
pressure.  The  content  of  protein  in  a  weighed  sample  was  determined  by 
evaporation  and  weighing  the  residue  in  case  no  salt  was  present  and  by 
coagulating  at  ioo0  with  0.5  gm.  K„S04,  filtering,  washing  and  weighing 
when  salt  was  present.  Four  egg  albumen  preparations  were  used  and  the 
following  average  results  obtained. 


0*.  Hols.  NaCl  per  liter 
Aq.  25  Vol.  %  CgHgOH 


Ora .  Egg  Albumen 
dissolved  per 
1000  gra.  solvent 


Om.  Mols.  NaCl  per  liter  Ora .  Egg  Albumen 
Aq.  26  Vol.%  CgHgOH  dissolved  per 

1000  gms .  solvent 


0.0 

0.00505 

0.0101 

0.0202 

0.0505 


0.13 

0.101 

1  .2 

0.16 

0.201 

4.1 

0.20 

0.349 

18.4 

0.26 

O.489 

41  .4 

0.52 

PLASMA  proteins 

The  evolution  of  our  knowledge  concerning  the  separation  and  identi- 
iication  of  plasma  proteins  and  determinations  of  their  solubility  in 
concentrated  phosphate  solutions  are  given  by  Butler  and  Montgomery 
1932.  Determinations  of  the  effect  of  pH,  of  temperature  and  of  the 

Southgate1  1935<'S  °"  thlS  solubility  are  8iven  by  Butler,  Blatt  and 


MYOGLOBIN 

eouatton  log's'lSolubilitJi  'To-o^n  (tTm  "ay . be . e*Pr«ssed  the 

*  0.0  0.92  i T/ si  (the  ionic  strength  per 
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HX0X 

HEMOGLOBIN. 

ioo  gms.  H20  dissolve  15.16  gms.  hemoglobin  at  20-25°.  (Dehn,  1917.) 

100  gms.  pyridine  dissolve  0.15  gm.  hemoglobin  at  20-25°.  “ 

100  gms.  aq.  50%  pyridine  dissolve  0.77  gms.  hemoglobin  at  20-25°.  “ 


100  gms.  absolute  alcohol  dissolve  0.37  gm.  hemoglobin  at  20-25°.  )  (Pucher  and) 

»  quinoline  »  0.23  »  »  »  »  )  Dehn,  1921. ) 

100  gms.  equimol.  mixture  of  alcohol  and  quinoline  dissolve  o.5g  gm.  hemoglobin 
at  20-25'. 


OXY  HEMOGLOBIN 

Solubility  of  Oiyhbmoglobin  in  Aqubous  Potassium 
Phosphatb  Solutions  at  o°. 

(Cohn  and  Prentiss,  1987.) 


Results 

for  solutions  of : 

pH  6 .4 

Mols.  cone 

.  per  liter 

Oms.  Oxy- 

'KHoP0„* 

Mol. 

hemoglobin 

k2hpo4 

vpo* 

per  100  cc 

0.027 

22.2 

2.51 

0.079 

26 .6 

3*54 

0.153 

32.0 

4«3& 

O.366. 

37.2 

6  .29 

pH  6  .6 


Mol.  cone. 

per  liter 

Gms .  Oxy- 

'*W 

Mol.  %' 

hemoglobin 

k2hpo4 

Kj,HP04 

per  100  cc 

0.024 

32.5 

2.62 

0.070 

37.1 

3*12 

0.136 

41 .9 

4 .07 

0.326 

48  .2 

5.87 

0.495 

50.9 

7.39 

pH  6.8 


Mol.  concA 

per  liter 

Gms.  Oxy- 

'ra2P04* 

Mol.  %' 

hemoglobin 

KgHP04 

k2hpo4 

per  100  cc 

0.0213 

OO 

cs 

3.32 

0.062 

50.0 

3.8l 

0.121 

53.7 

4.85 

0.293 

59.4 

6.66 

The  solubility  of  oxyhemoglobin 
the  solid  phase.  It  dissolves  in 
same  extent  until  the  saturating 


is  independent  of  the  amount  of  protein  in 
successive  portions  of  the  solvent  to  the 
body  has  been  completely  dissolved. 


CARBOXYHEMOGLOB IN 

Solubility  of  Carb oiyhbmoglobin  in  Aqubous  Ethyl  Alcohol 
Solutions  Containing  Sodium  Chloridb  at  5 

(Ferry,  Cohn  and  Nexenan,  1938.) 

The  carboxyhemoglobin  was  prepared  at  a°  “tura- 

s  .  u!e 

recrystallized  from  25%  ethyl  a  co  •  rotation  allowed  for  attain- 

ar estimated  by 

Kjeldal  nitrogen  determinations  using  t  e  ac 
Results  for  aqueous  Ethyl  Alcohol  of. 

25  Volume  percent 


35  Volume  percent 


0».  Mo 18. 
N»C1  per  liter 

0.0101 

0.0202 

0.0505 

0.101 

0.202 


Oms .  hemoglobin 
per  1000  gins,  solution 

0.055 
O.096 
0.21 
0.46 
1  .40 


dm.  Mols . 
NaCl  per  liter 

0.0101 
0.0152 
0.0203 
0.0507 
0.101 0 


Oms .  hemoglobin 
per  1000  gms.  solution 

O.063 

O.081 

0.10 

0.40 

1.10 


849 


CARBOXY  HEMOGLOBIN 


S«»un»  op  Cakboxt 

SOLUTIONS  OF  pH  6.0  ai  25 
(Oreen,  1931.) 


Mol.  con<w  per  liter 


kh2po4  ♦ 


K2HP°4 


1  .072 

1  .267 
1  .267 
1  .367 
1  .462 
1  .462 
1  .657 
1  .657 


Mol.  %  KgHPO^ 

52  .6 
52.7 
52.7 
52.7 
52.1 
52 .1 
52.7 
52.7 


Density 

1  .1239 
1 .1453 
1 .1434 
1  .1574 
1 .1658 
1  .1646 
1 .1830 
1 .1843 


Ons.  car boxy - 
hemoglobin  per  liter 

6.59 
2  .59 
2.56 
1  .64 

1  .04 
1  .05 
O.388 
0.438 


Results  at  o°  similar  to  the  above  are  given  for  carboxy-hemoglobin  and  for 
R  sult  n  n°  rIcuUs  are  also  given  for  the  solubility  of  carboxyhemoglobin 
T>7°t 0a£ousToluaonr:  o.S.'sO,,  .NH^SO,,  H6S04  and  Na  citrate. 

The  author  also  reviews  the  literature  of  the  salting  out  ?f  pJ;otei°®J[roin 
aqueous  solutions  and  discusses  the  expotential  equations  which  have  been 
proposed  and  tested  for  their  applicability  to.  this  phenomenon.  Horse  ^  ~ 
globin  was  used  in  the  present  experiments  since  it  is  a  chemical  individual 
and  is  readily  separated  by  crystallization  and, being  a  globulin, can  be 
studied  both  in  dilute  and  concentrated  solutions.  Its  mol.  wt .  is  approxi¬ 
mately  66,800.  In  later  papers  by  Green,  1931 »  1932,  results  are  given  for 
the  solubility  of  horse  carboxy  hemoglobin  in  concentrated  and  in  dilute 
potassium  phosphate  buffer  solutions  of  varying  pH  at  250  and  of  the  solu¬ 
bility  of  carboxy  hemoglobin  at  pH  6.6  in  aqueous  solutions  of  NaCl,  KC1 
Na2S04,  K2S04,  MgS04  and  (NH4)gS04  at  250. 


In  a  very  careiul  study  of  the  solubility  and  dissociation  tendency  of 
carboxy  hemoglobin  of  the  horse  in  ammonium  sulfate  solutions,  Sorensen 
and  Sorensen,  1933,  give  results  showing  that  the  solubility  of  cdrboxy 
hemoglobin  in  ammonium  sulfate  solutions  is  expressed  by  the  equation  log 
s  =  a.S+P  proposed  by  Cohn.  They  also  show  that  with  changes  in  hydrogen 
ion  activity  the  solubility  curve  shows  two  minima  of  which  one  is  at 
about  pH  6.6  ('the  isoelectric  point  of  hemoglobin)  and  the  other  is  at 
about  pH  5.4,  corresponding  probably  .to  a  moderately  difficult  soluble 
hemoglobin  sulfate  of  which  the  sulfuric  acid  content  is  about  12-13  mol. 
per  mol.  of  hemoglobin  hydrate. 

Determinations  by  Green,  Cohn  and  Blanchard,  1935,  of  the  solubility  of 
Human  hemoglobin  in  concentrated  salt  solutions  show  that  it  remains  dis¬ 
solved  in  a  phosphate  solution  in  which  horse  hemoglobin  is  essentially 
insoluble.  Human  hemoglobin  behaves  much  more  like  an  albumin  than  does 
horse  hemoglobin.  The  maximum  solubility  of  the  latter  is  0.052  gm .  per 
liter  in  0.33  molar  phosphate  buffer  at  pH  6.6  at  250.  Human  hemoglobin 
is  as  soluble  as  this  in  1.96  molar  phosphate  buffer,  but  at  this  ionic 
strength  the  hemoglobin  of  the  horse  is  only  one-thousandth  as  soluble 
as  that  of  man. 
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CHOLESTEROL-DIGITONIDE . 

Solubility  in  Water  and  in  Ethyl  Ether,  (Mueller,  1917.) 

The  compound  was  prepared  by  precipitating  recrystallized  cholesterol,  made 
from  gall  stones,  by  digitonin,  filtering,  washing-throughly  with  alcohol  and 
ether  and  drying.  Some  of  the  resulting  compound  was  shaken  with  ether  for 
hours  at  room  temperature.  After  filtering,  exactly  100  cc.  were  evaporated 
in  several  portions  from  a  small  weighed  porcelain  dish,  the  residue  was  dried  at  i  io° 
and  weighed.  The  average  of  3  determinations  gave  : 

0.0007  gm-  Cholesterol-Digitonide  per  100  cc.  of  ether. 

Similar  determinations,  using  boiling  water  as  the  solvent,  gave  : 

0.0006  gm.  Cholesterol-Digitonide  per  loo  cc.  of  H20. 


PEPTONE. 

100  gms.  H20  dissolve  42.2  gms.  peptone  at  20-25°.  (Dehn,  1917.) 

“  pyridine  “  0.22  “  “  “  “ 

“  aq.  50%  pyridine  “  12.6  “  "  “  “ 


UREASE 

Determinations  of  the  minimum  solubility  of  crystalline  urease  in 
dilute  buffer  solutions  were  used  by  Sumner  and  Hand,  1929,  as  a  means  of 
finding  its  iso  electric  point. 
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chloro  stannate  in  H2o . 


442 


ethyl  ,C .  s.t.data. 
f . pt.data . 


Amygdalin  in  tri  chlor  ethylene . 811 

Amylene(tri  methyl  ethylene)  in  liquid 

CO  2 . 298 

in  aq.  Na  sal  icylate . 298 

+  aniline . .  •  •  298 

hydrate,  Oi  st.results . 315 

Amylose.tri  and  hexa  in  H20 .  783 

Amyl  acetate  in  H20 . 564 

in  EtOH  +  H20 . 565 

alcohol  in  H20  and  aq.  alcohol s. ...  313-4 

amine  in  H20(f.pts.)  (ref.) . 317 

Oi  st .  resul  t  . . 317-8 

butyrate  in  H20 .  644 

cumar ic  acid  in  H20. . 
cumarinic  acid  in  H20 


754 
754 

formate  +  Eton  +  H20 . 436 


... .420 
... ..615 

. 615 

hel  ianthate  in  H20 . 420 

hydro  chloride  in  H20 . 420 

0  ist.  results . 420 

iodo  sulfonic  acid  in  H20 . 406 

nitro  di  methyl  in  aq.HCl(ref) . 610 

nitro  ethyl  f.pt.data . 610 

nitro  benzene  sulfonate  in  h20 . 707 

nitroso  di  ethyl  f.pt.data . 677 

nitroso  di  methyl  f.pt.data . 609 

nitroso  ethyl  f.pt.data . 609 

nitroso  propyl  f.pt.data . 642 

oxalate  in  H20  and  aq.EtOH . 420 

sulfate  in  H  O . 420 

sulfonic  acids  in  H20 . 420 

tri  chlor  acetate  in  H„0 . 588 


C6H6- 


618 


Amyl  ma Ionic  acid  in  H2o  and 

methyl  ketone  in  h20 . 564 

propionate  in  h20 . 620 

valerianate,  C,  s.t.data . 198 

Andromedotox ine  in  h20  and  other 

solvents . 827 

Anethole  in  aq.EtOH . 668 

f .  pts.  data . 668 


H2° . 

in  H20 . 

tri  methyl  f.pt.data . 642 

tri  nitro  di  ethyl  in  H20 . 670 

tri  nitro  ethyl  in  H20 . 599 

Anisaldehyde  in  liquid  nh^ . 588 

f .  pt .  data . 588 

Anisalamino  acetophenone  f.pt.data . 757 

Anisaldoximes  f.pt.data . 606 

Anisal  aniline  f.pt.data . 749 

di  acetone  f.pt.data . 686,795 
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Anisic  acid  in  H2o . 59l 

in  alcohols . 59l 

Dist.  results . 591-2 

f.  pt.data . . 

Anisidines  in  glycerol . . 

Dist.  results . . 

f .  pt.data . .....560 

Anisidine  benzene  sulfonate  in  h.o . 708 

(di)  nitro  benzene  sulfonate  in  h^o.707 

An i sole  in  aq.Naoleate . . 

•in  glycerol . . 

f .  pt  .data . . 

Anis-ylidene  aniline  f.  pt.data . 749 

An  isyl ,  phenyl  ketone  f. pt.data . 748 

Anthracene  in  EtOH  other  solvents  and 

their  mixtures . 737-41 

f .  pt  .data . . . 741 

di  hydro,  f. pt.data . 747 

Anthraf lavine  in  h20 . 734 

Anthrani 1 ic  acid 

in  HjO  and  other  solvents . 538-9 

in  aq.  salt  sols . 539 

Dist.  results . 540 

in  various  solvents . 540 

f .  pt.data . 541 

methyl , Dist.  re  suits . 606 

Anthraquinone  in  EtOH  and  other 

solvents . 731-3 

chloro,  f .  pt.data . 731 

methoxy, f .  p  t .  d  ajt  a . 756 

methyl  amino,  f.  pt.data . 756 

sulfonic  acids  in  h20 . 734 

Anthrarufine  in  h20  and  EtOH . 733-4 

Antipyrine  in  H20(f.pts.) . 687 

Dist.  resul  t  . . 687 

in  various  solvents. . . 687 

f .  pt.data . 688-9 

acetylamino  f. pt.data . 728 

di  methyl  amino  in  H20 . 728 

f  .  pt.data . 729 

Apochol  ic  acid,  f.  pt.data . 822 

Apomorphine  in  H20  and  EtOH . 769 

hydro  chloride  in  h20  and  Oil . 769 


Arabitol ,  di  benzol ic  in  org.  solvents. 465 

Arachidic  acid  f .  pt  .data. . 811 

Arbutin  in  trichlor  ethylene . 709 

Arsine,  tri  phenyl  f. pt.data . 780 

Arylamine  salts  of  aniline  and 

nitroaniline  sulfonates,  in H20. 707-8 


Asparagine  in  h20  and  aq.EtOH . 

f . pt.data . 

Aspartic  acid  in  h20  and  aq.EtOH.... 

f . pt.data . 

hydantoin, in  H?0  and  EtOH . 

Aspirin  in  H20  and  other  solvents... 

Dist. resul . . 

Atropine  in  H20  and  other  solvents.. 

Dist. results . 


...261 
...262 
239-40 
. . . 240 
...291 
...630 
.630-1 
...778 
...778 


methyl  bromide  in  H2o  and  EtOH . 778 

sulfate  in  H20  and  other  sol  vents. ..  778 

Atophan  in  H20  and  other  solvents . ?60 

Azelaic  acid  in  H?0  and  c6h6 . 64' 

Dist.  results . . 

ethyl  ester  in  h2o . ..730 

Azoanisole  f. pt.data . . 

phenetol  f. pt.data . 826 

Azo  benzene  in  h2o  and  aq.sols . 698-9 

in  EtOH  and  other  sol  vents. ......  698 

Dist.  results . 699 

f .  pt  .data . . 

amino,D  ist.  results . . 

f .  pt  .data . . 

chloro  f. pt.data . 695 

di  methyl  amino  in  CH^OH  and  inether753 

f. pt.data . -.753 

hydroxy  in  H20  and  c6H6 . 700 

Dist.  results . 700 

f.  pt.data . 700 

methyl  f. pt.data . 725 

Azo  benzoic  acid, ethyl  ester, f. pt.data. 781 

Azo  1 ' i t  m  in  in  H20  and  pyridine . 542 

Azo  phenetol  in  acetic  acid . 762 

f.  pt.data . 762 

Azo  phenol, di  propyl  f. pt.data . 821 

methyl  phenyl  f.  pt.data . 8 1 1 

Azo  toluene  f. pt.data . 751 

Azoxy  anisole  f.  pt.data . 752 

Azoxy  benzene  f. pt.data . 701,744 

Azoxy  phenetol  f.  pt.data . 762 

Balata  in  org.  solvents(ref. ) . 838 

Barbital  in  H2o  and  aq.sols . 616-7 

in  c6H6  a  Cd4 . 760 

f .  pt.data . 616,  760 

Barbituric  acid  f.  pt.data . 215 

phenyl  ethyl  f. pt.data . 707 

Behenic  acid  in  aq.EtOH . 818 

f .  pt.data . 819 

Behenol  ic  acid  f.  pt.data . 818 

Benzal  acetone  f.  pt.data . 666 

Benzal  aceto  phenone  f. pt.data . 756 

bromo  methoxy  in  EtOH  and  1  igroi n. . . 761 

ethoxy  f.pt.'data . 769 

methylene  dioxy  f. pt.data . 760 

Benzal  aniline  in  cs2 . 724 

f.  pt.data . 724 

Benzalazine  f. pt.data . 747 

Benzaldehyde  in  h20  and  aq.sols . 492 

i  n  aq.  EtOH . I1*2 

i  n  glycerol . . 

f  .pt.data . 497 

azine  f. pt.data . . 

tri  thio  in  several  solvents . 434 

Beazaldehydrazones, nitro,  in  EtOH . 720 

Benzaldox imes  f. pt.data . 536 

Benzal  ic  cmpds.of  polyatomic  alcohols 

in  org. solvents . 465 
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NAME 

Benzamide  in  H?0  and  aq.EtOH . 535-6 

solvents . 535-6 

. . 

....72*1 
..  ..725 

....368 
....368 
.369-70 
....121 
....  18*1 
....179 
..  ..267 

. 6 

. 15 

. 88 


in  several 
f.pt.data . 

Benzanilide  in  aq. acetic  acid, 
f . pt.data . 

Benzene  in  H20 . 

in  aq.Na  Oleate . 

in  other  cmpds . 

+  acetamide . 

+  acetone . 

+  acetone  +  H20 . 

+  butyl  alcohol  + 

+  CCl, 

+ 


h20. 


■4 

CHCl 3 . 

Chlor  acet ic  ac id  +  HjO. 
di  chlor  acetic  acid  +  H20 . 77 


EtOH  (f.pts.) . 155 

EtOH  +  H20 .  137-40 

. 140 


EtOH  +  H20  (f.pts.) . 

EtOH  +  glycol . 154 

EtOH  +  glycerol . 141,155 

EtOH  +  1  act  ic  ac  id . 1 4 1 

EtOH  +  toluene  +  H20 . 141 

formic  acid .  25, 27,368 

formic  ac  id  +  H20 . 27 

glycol  +  acetone . 158 

iso  propyl  ale.  +  H20 . 206-7 

met hyl  al c.  . . 53 

methyl  ale.  +  HjO . 46-7 

phenol  +  h20 . 369,378-9 

. 208 

) . 289 

) . 257 

) . 440 


propyl  ale 
pyrmidine (f.pts 
tri  butyrin(ref 


+  tri  caproin(ref 

C.s.t.with  cyclohexane(ref . ) . 54 

f .  pt  .data . 370 

bromo.chloro.f luoro  etc.  f. pt.data. 34 1-2 
(See  also  Bromo  benzene, chi oro 
benzene  etc.) 

di  azonium  phosphor  fluoride  in  H20.35u 

di  methoxy  f.pt.data . 610 

di  sulfon  chlorides  f.pt.data . 34s 

hydrazo  f.pt.data . . 

sulfonates  of  arylamines  in  h2o... 707-8 
sulfonic  acid  ethyl  ester  in  H?o  and 

aq.sols . . . , . 614 

tetra  methyl  f.pt.data . 672 

tri  chloro.tri  nitro  in  naphthalene. 657 

tri  ethyl  carboxylate . . 

tri  phenyl,  f.pt.data . . 

8enzhydrol , tetra  methyl  d iamino, f . pt. 

data . . . 

Benzidine  in  EtOH  and 

f.pt.data . 

diethoxy, f.pt.data. 
dimethoxy, f.pt.data 

diphenyl  in  aq.HCl. 
hel ianthate  in  h2o. 


• . 777 

in  qu i nol  i ne . 706 

. 706 

. . 

. 754 

. 821 

. 707 


I  ND EX 

hydro  chloride  etc. in  H20  and  aq. 

ac  ids . 706 

fiitro)  benzene  sulfonate  in  h20 .  707 

Benzil  in  aq.EtOH  and  other  cmpds(ref ) . 745 

f .  pt  .data . . 

mono  oxime  in  C6H6(ref') . ?46 

Benzilic  acid  in  aq.sols . 749 

D  i  st .  results . 749 

f .  pt  .data . /d<* 

Benzimidazole  f.pt.data . *.9  .749 

Benzine  in  EtOH . 592 

Benzo  hydrol  f.pt.data . 726 

Benzoic  acid  in  H20  and  aq.EtOH .  500-1 

in  aq.sols.  of  ac id , sal t s.  and 

other  compounds . 501-10 

In  alcohols  and  other  solvent s 5 10-16 

Dist.results . 510-13 

f .  pt.data . 517 

+  hexane  +  nitro  benzene . 458 

+  phenol  +  H20  (ref.) . 509 

+  phthalic  acid  +  H20(ref.) . 509 

+  succinic  nitrile  +  H20(ref. ) . ..509 

+  urea  +  EtOH . 60 

aldehydo  in  H20  i  c6Hj . 571-2 

anhydride  f.pt.data .  701,746 

hexahydro  in  h20 . 5 6 1 

di  methyl  amino  f.pt.data . 639 

nitro  methy  1  i  n  H20  and  other  solvents  .577 

phenyl  ester  f.pt.data . ' . 723 

Benzoin  in  H20  and  other  solvents . 748 

f.pt.data . . 

Benzoyl  acetone  in  S02 . 666 

camphor  in  several  solvents . 776 

chloride  f.pts. with  phenol . 473 

formic  acid  in  H20 . 572 

di  phenyl  in  aq.H2SOu . 792 

(di)  ethane  f.pt.data . 761 

(di)  ethylene  f.pt.data . 76o 

(di  methyl  tartrate  f.pt.data . 801 

nitranil ine, bromo  f.pt.data . ....720 

phenyl  carbinol  in  H?0  and  other 

solvents . 748 

f.pt.data.  . . 7^8 

phenyl  hydrazine  in  aq.EtOH . 726 

tetra  hydro  quinaldine  f.  pt.data. .. .761 

Benzo  phenone  in  aq.EtOH . . 

in  several  solvents . . . 

f.pt.data . . 

amino  f.pt.data . . 

di  brom  amino  f.pt.data . . 

tetra  methyl  di  amino  in  h  0  and 

other  solvents . 7?u 

^pt-data . ;;;;;;;;;*776 

Benzo  pyrone  in  HjO  in  aq. glycerol  and’ 

other  solvents .  fi2 

f • pt.data . 

Benzo  sulfonazole  (saccharin)  inTo!.’! 

and  other  solvents . ^....473 

Dist.results . 

. 478 
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Benzoth i azol e  di  sulfide  in  rubber (ref ) 731 


Benzo  thiarole  thiol  f.pt.data . 473 

Benzyl  acetate  +EtOH  +  h20 . 141 

C.s.t.with  propionamide . 198 

alcohol  in  h^O  and  aq.Na  oleate . 546 

+  EtOH  +  h20 . 141 

amine,  Di st.  results . 554 

f .  pt.data . 554 

amine  hydrochloride  in  h?0 . 554 

anil  ine  f.pt.data . 727 

carbonate  f.pt.data . 757 

chloride  f.pt.data .  534,546 

(di)  acetone  f.pt.data .  757,768 

(di)  hydrazine  f.pt.data . 754 

ethyl  ether  +  EtOH  +  h2o . 142 

ethyl  amine  in  glycerol . 642 

D i st.  results . 642 

ethyl  amine  acid  phthalate  dist. 

resul  t  . . 642 

methyl  amine  Dist.  results . 616 

naphthylamine  f.pt.data . 768 


palmitate, stearate  etc. in  several 


solvents . .818 

peroxide  f.pt.data.... . 745 

phenol  f.pt.data . 726 

pseudo  thio  urea  salts  of  naphthalene 

sulfonic  acids  in  0.2  n  He 1 . 663 

sulfide  in  CHCl^  4  Cd4 . 751 

tri  amine  f.pt.data . 881 

Benzylidene  naphthylamine  f.pt.data. ...  768 
Betaine(Tri  methyl  glycocoll)  in  h20... 

and  alcohols . 309 

hydro  bromide  etc.  in  h20 . 31° 

Betol  f.pt.data . 768 

Bi  acetylene, d  iphenyl  f.pt.data . 760 

Bi  benzoic  acid  in  aq.HCl . 745 

Bi  benzyl  in  S02 .  751 

f .  pt  .dat  a . 751 

Biphenol  f.pt.data . 701 


Biphenyl  in  alcohols  and  other  solvents 


6 

f .  pt.data . 

bromo, chloro  etc. f . pt.data . 

di  bromOjdi  chloro  etc. f . pt.data. . . 

Bi  phenylene  oxide  f.pt.data . 

Bi  pyr idyl  f.pt.data . * . 

Bi  tolyl  f.pt.data . 

Bismuthine.tri  phenyl  f.pt.data . 

Biuret  (Carbamyl  urea)  f.pt.data . 

Borneol  in  h20 . 

C. s. t . data . 

f .  pt.data . 

Bornyl  acetate  C.s.t.with  glycerol.... 

amine  0 i st . results . 

phthalate  f.pt.data . 

Iromalhydrate  in  h20 . 

Oist. results . 


95-6 
.696 
.693 
.  693 
.  659 

.  659 

.751 
.780 
.125 
.682 
•  358 
.682 
.210 
.683 
.782 
..87 
..67 


Bro»  acetanil ide  f  .  pt.data . . . 

acetic  acid  dist. results . 86 

anil  ines  f.pt.data . 371 

aniline  sulfonic  acids  in  «2o . 405 

amino  fluorene  in  several  sol  vents. . 721 
amino  fluorenol  in  several  solvents. 722 

Bromo  benzene  in  h20 . 353 

f.pt.data . 353 

+  acetone  +  HjO . 176 

+  EtOH  +  h20 . 141 

+  glycol  +  acetone . 158 

+  methyl  alcohol  +  H20 . 48 

+  propyl  alcohol  +  h20 .  206 

benzoic  acid  in  h20 . 473 

Oist.  results . 474 

f.pt.data . 478 

benzoyl  nitraniline  f.pt.data . 720 

bi  phenyl ,  f.  pt  .dat  a . 693 

butyric  ac  id  ,D  i  st.  resul  ts . 238 

Bromo  camphor  in  org. solvents . 677 

chloro  benzene,  f.  pt.data . 341 

chloro  ethane  in  h2o . 98 

cinnamic  acids  in  H20  and  C6H6. ...  624-5 

cinnamic  aldehyde  f.pt.data . 624 

Bromo  (d  i)  acetani  1  ide  f.pt.data . 576 

benzene  in  alcohols  and  other 

solvents . 34O-I 

C.s.t.data . 341 

+  di  chloro  benzene  +  EtOH . 340 

f .  pt.data . 341 

amino  benzophenone  f.pt  data . 720 

aniline  f .  pt  .data . 353 

chloro  methane  in  HC00H . 16 

nitro  benzene  f.pt.data . 322 

methane  (Methylene  bromide)  in  h20....22 

f .  pt.data . 22 

phenyl  propionic  acid  in  CC 1 4  and 

pet .  et  her . 630 

propane  in  h20 . 174 

f.pt.data . 174 

propionic  acid  Dist. results . 165 

quinone  chlor  imlde,in  h20 . 319 

toluidines  f.pt.data . 535 

Brom  ethane  fEthyl  bromide)  in  h20 . 118 

in  ethyl  ether . 116 

f .  pt.data . 116 

ethylene  (Ethylene  bromide)  in  H20...97 

f.  pt.data . 97 

fluoro  benzene  f.pt.data . 341 

(hexa)  benzene  in  alcohols . 318 

hydroquinone  f.pt.data . 361 


iso  valeric  acid  Dist. results . 295 

iso  valeryl  urea  (Bromural ) f . pt.data. 431 

methion ic  acid  in  h20 . 35 

methyl  benzoate  f.pt.data . 576 
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.  12 

Bromoform  in  H.O . • . . 

in  . . 12,25 

in  liquid  C02 . - . 12 

in  toluene . 12 

Bromo  naphthalene  C.s.t.data . . 

f . pt . data. . . 

naphthyl  amine  f.pt.data . 659 

nitro  benzenes  f.pt.data . 

nitro  benzoic  acids  in  H20 . **70 

nitro  fluorene  in  several  solvents. . 719 
nitro  fluorenon  in  several  solvents. 719 

nitroso  benzene  f.pt.data . 3**3 

nitro  toluenes  f.pt.data . **99 

Bromo  pentane  f.pt.data . 307 

(penta)  toluene  in  alcohols . **69 

phenacyl  arachidate  in  EtOH . 802 

phenacyl  lignocerate  in  EtOH . 822 

phenacyl  palmitate  in  EtOH . 766 

phenacyl  stearate  in  EtOH . 790 

phenols  f.pt.data . 354 

propionic  acid  Dist. results . 169-71 

quinone  oxime  in  h20 . 319 

succinic  acids  in  alcohols . 219 

D  ist.  resul  . . 219 

f .  pt.data . 219 

Bromo  (tetra)  acetylene  f.  pt.data . 76 

ethane  in  HjO . 76 

f.pt.data . 76 

toluene  +  EtOH  +  h2o . luu 

+  propyl  a’c.+  H20 .  206 

f .  pt.data . 534 

Bromo (tr i) acetamide  f.pt.data . 77 

aniline  f.pt.data . 342-3 

benzene  in  h20  and  pyridine . 321 

di  chloro  ethanes  f.pt.data . 67 

phenol  +  CHjOH  +  tri  chlor  phenol. ..321 

f.  pt.data . 321 

phenol  acetate  f.pt.data . 569 

nitroso  benzene  f.pt.data . 319 

toluenes  f.pt.data . 473 

Brom  undecan  acids  f.pt.data . 692 

Bromural  f.pt.data . 431 

Bromo  valeric  acid  Dist. results . 295 

Brucine  in  h20  and  other  solvents . 820 

hel  ianthate  i  n  H20 . 20 

perchlorate  in  aq.  HCIO^ . 820 

sulfate  in  several  solvents . 821 

tartrates  in  h20 . . 

tri  chlor  acetate  in  h2o . 820 

But  ad  iene,d  I  phenyl  f.pt.data . 76 1 

Butad  iye,d  i  phenyl  f.pt.data . 760 

Butane,  in  h20  and  S02 .  265 

tetra  methyl  f.pt.data . 621 

tri  methyl  f.pt.data . . 

Butanol  C  -  s.t.data . . 

methyl  in  h20 . . 

tri  methyl  in  H20 . . 


INDEX 

Butanone  (ethyl  methyl  ketone)  in  H20..243 
in  aq. sol s.  of  perchlorates . 243 

O  M  H 

+  glycerol . 

Butylene  in  EtOH  and  other  sol  vents. .  240-1 
Butyl  acetate  in  h20  and  aq.EtOH . 437 

alcohol  in  h20 .  265-9 

+  acetone  +  H20 .  177-8 

+  amino  butyric  acid  +  H20 (ref ) . . 267 

+  benzene  +  H20 . 267 

+  EtOH  +  H20 . 1^5 

+  glycine  +  H20 .  125.267 

+  methyl  alcohol  +  HjO . 49 

f .  pt .  data .  269, 271 

amine  Dist.  results . 280 

benzoate  c.s.t.data . 21° 

bromide  i  n  h20 .  249,  264 

f.pt.data . 264 

carbinol  in  h20 . 316 

C.  s.t.data . . 

chlor  aldehyde  f.pt.data . 236 

chloral  hydrate  in  H20.and  glycerol. 218 

D  i st .  resul  t  s (ref ) . 218 

f.pts.with  antipyrine . 237 

chloride  in  h20 . 264 

cyclopentane  C.s.t.data . 418 

Butyl  (d  i)  ketone  in  h20 .  644 

(di)methyl  sulfine  perchlorate 

in  h20 . 213 

di  nitro  benzoate  f.pt.data . 689 

formate  in  aq.EtOH . 300 

glycol  ethers  in  H20 . 461 

iodide  in  H  O . 264 

malonic  acid  in  H20 . 167,562 

in  C6Hfi . 562 

methyl  ether  in  h20 . 317 

methyl  ketone  in  H20 . 436 

oxamate  f.pt.data . 432 

urethan  in  h20 . 566 

Butyraldehyde  in  H20 . 243 

Butyric  acid  in  H2o(f.pts.) .  250-1 

in  aq.  sol  s . 258 

Dist.  results . 251-8 

+  CC1  u  +  h2o . 3 

+  hexane  +  nitrobenzene . 458 

f .  pt.data . 258 

Butyro  di  palmatin  in  EtOH . 766 

nitrile  f.pt.data . .....237 

Butyryl  di  palmityl  glyceride  in  EtOH. .766 
Cacodyl ic  acid  (di  methyl  arsinic  acid) 

in  H20  and  EtOH . . 

Caffeine  in  H20  and  aq. sols. of  salts 

and  other  cmpds . 610-2 

in  various  solvents . 1 2—3 

Dist. results . 612-3 

f . p  t . d  at  a...,.,,,,,,,,##til#(,##^g^3 
Camphene  C , s. t .dsts. 224  231 
f. pt.data.... 628 
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Campho  carbonic  acid  in  xylol  and 

xylol  solutions . 690-1 

Camphor  in  H^O  and  aq.sols . 678 

in  aq.  HC1 . . 

in  several  solvents . 678 

+  EtOH  +  H  0 . . 

Oist.  results . 679 

f .  pt  .data. .  . . 680 

benzoyl  in  several  solvents . 776 

f .  pt.data . 776 

bromo  in  org. solvents . 677 

f .  pt . dat a . 677 

Camphoric  acid  in  H^O  and  EtOH . 680 

in  several  solvents . 681 

0  i  st .  resul  t  s . 681 

anhydride  in  c6h6 . 676 

Camphoroxime  in  turpentine  etc . 681 

f .  pt  .data . 681 

Camp  hyl  amine,  o  ist.  re  suits . t>8U 

Cane  sugar  in  h20 . 710-11 

in  aq.sols . 712-14 

in  pyridine . 714 

Cantharidine  in  several  solvents . 670 

Caoutchouc  in  org. solvents . 838 

Capric  acid  f. pt.data . 684 

Caproic  acid  in  h?0 . 438 

0  ist .  results . 439-4O 

+  CCl  u  +  h2o . 3 

(amino)  hydantoic  acid  in  h20  and 

other  solvents . 566 

ethyl  ester  in  H20 . 718 

phenyl  in  H20 .  709 

Caprylic  acid  in  aq.sols . 619 

D  i  st .  resul  ts . 619-20 

Carbamide  (see  Urea) 

methyl , phenyl , benzyl  and  tolyl 

in  H2O  and  other  solvents . 608 

Carbamate, methyl, phenyl  tri  chlor  ethyl 

f .  pt  .data . 667 

Carbamyl  urea  (Biuret)  f. pt.data . 125 

Carbazide.d  iphenyl  f.  pt.data . 727 

Carbazole  in  EtOH  4  other  solvents. . .693-4 

f .  pt.data . 694 

Carbinols  (isomeric)  in  h20 . 316,460 

di  methyl  ethyl  c*s.t.data . 36 

tri  phenyl  in  C6H6...i . 795 

f  .  pt  .data . . 

Carbo  hydrazide  r.pi.oaia . 727 

Carbon  dioxide  (liquid)  +  CHBr^ . 12 

Carbon  disulfide  in  H20 . 10 

+  other  compounds . 10-11 

+  HC00H . 25 

+  acet  ic  acid. . H6 

+  acetic  anhydride . 222 

Carbon  tetra  bromide  in  H20 . 1 

+  ot her  cmpds . 1 

Carbon  tetra  chloride  +  h20 . 2 

+  aq.  salt  sol  ut  ions . 2.4 

+  various  cmpds  +  h20 . 2-4 


+  various  cmpds . 1,4-6 

+  HC00H . 25 

+  EtOH . .• . 152-5 

+  methyl  alcohol  +  H20 . . 

+  propyl  alcohol  +  H20 . 205 

Carbonyl  chloride  (Phosgene)  vapor 

pressures  in  various  solvents... .8-9 

Carboxy  hemoglobin  in  aq.EtOH . 848 

in  aq.salt  solutions . 849 

Carboxylate, benzene  tri  ethyl ,f. pt.data 758 
Carboxylic  acid,dinitro  methyl  dipheny 

in  C6H6 . 746 

Carboxy  myoglobin  in  aq. (nh4) 2soy (ref ) . 847 

Carmine  in  H,o  and  pyridine . 829 

Carvacrol  in  aq. alkaline  mixtures...  ...675 

Carvenone  in  h20 . 676 

Carvone  in  H20 . 676 

Carvotanazetone  in  h20 . 676 

Carvoxime  in  aq.EtOH . 645 

i  n  1  imonene . . . 645 

f .  pt.data .  645,677 

Caryo  phyllin  in  several  solvents . 826 

Casein  in  H?0 . . 

in  aq.sols,  of  salts  and  acids. 841-2 

in  EtOH, etc . 842. 

Cellobiose  octa  acetate  Oist.  between 

aq.sols. and  CHCl^ . ...825 

Cellulose  esters  in  various  solvents. .. 836 

Cephaelin  salts  in  H20 . 025 

Cetene  in  1  iquid  S02 . 767 

f. pt.data . 767 

Cetyl  alcohol  in  alcohols . 767 

in  1  iquid  S02 . 767 

f.  pt.data . 767 

palmitate  in  several  solvents . 768 

stearate  in  several  solvents . 768 

Cevadine  in  h20 . 827 

in  several  solvents. . 827 

Chalcone  f. pt.data . 756 

Chaulmoognic  acid  f. pt.data . 783 

Chavi  b  etol ,  i  so,  f .  pt .  data . 670 

methoxy  f. pt.data . 690 

Chelidonic  acid  in  h20 . 470 

Chloracetani  I  ides  in  h20 . 580 

in  EtOH  and  C6H6 . . 

in  aq. ac id  and  salt  -sol s. ........ 581 

Chloracetic  acid  in  H20 . 87 

in  C6H6  +  H20 . 88 

Cist,  results . . 

C.  s.  t.  data . *92 

f .  pt.data . 92 

esters  in  aq.EtOH . 2?8 

Chloraceto  phenone  f. pt.data . 576 

Chloral  f.pts.in  H20  +  EtOH  (ref.) . 67 

hydrate. in  H20  and  other  sol  vents. . 92-3 

Oist.  results . 93 

f .  pt.  data . . -93 

formamide  in  h20  and  EtOH . 165 
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Chloramino  fluorene  in  several  solvents72l 

Chloramyl  amine  Dist.  results . 318 

Chlorani  1  ines  .in  h20  and  C6h6 . 371 

Dist.  results . . . 372 

f .  pt.data . 571 

ChlorBniline  benzene  sulfonate  in  h20..708 
(nitro)  benzene  sulfonate  in  H20....707 

sulfonic  acids  in  h20 . 405 

Chloranthcaq i nones  ...  f. pt.data . 731 

azobenzene  f. pt.data . 695 

Chlorobenzene  in  h20 . 353 

•in  sulfur... . ................353 

f. pt.data . 354 

+  actone  +  glycol. . . 158 

+  EtOH  +  H20 . 141 

benzoic  acid  in  h20 . ► .  473-4 

in  aq.salt  sols . 474-5 

in  several  solvents.. . 477 

Dist.  results . 475-6 

f. pt.data. . 478 

biphenyl  f. pt.data . 693 

bromo  acetanilide  f.  pt.data . 576 

bromo  benzene  f. pt.data . 341 

bromo  ethane  in  h2o . 98 

Chloro  crotonic  acid  in  stereo i someri c 

sol  vents . ....220 

f.  pt.data . 220 


Chloro  (di)  acetan i i ide.  i n  acetic  acid. 576 
acetic  acid  in  h20  (f.pts. ) (ref. ) . . . .77 


in  C6H6  +  H20 . 77 

Dist.  resul  ts, . 78-9 

f.  pt.data . 79 

ani  1  ine  f. pt.data . 354 

benzenes  in  k20 . 342 

in  liquid  C02 . 342 

C.  s.  t .  data . .342 

f .  pt .  data . 343 

f"  EtOH  f"  dibromo  benzene . ....340 

benzoic  acids  f. pt.data . 470 

bromo  methane  in  HC00H . 16 

Chloro  difluro  methane  in  org. solvents.  21 
Chloro  (di)  ethane  (Ethylene  chloride) 

in  H20 . . 

in  aq.salt  sols . . 

EtOH  +  H?0 . . 

vapor  pressures  in-  h-20 . 98 

f  .pt.data . 99 

ethylene  f. pt.data . . 


fluro  methane  in  org. solvents.  . 16 

methane  (Hethylene  chloride)  in  h,o..22 

in  org. solvents . 23-4 

f.pt*data*.......,.i,,.,.ttl<#(t  2  n 

nitrooenzene  f. pt.data . 322 

Chloro  dinitrobenzenes  in  org. sol  vents. 322 

f .  pt  .data . 320.322 

Chloro  (di)  nitro  benzoic  acid 


f .pt.data 
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Chloro  (di)  phenyl  acetate  f. pt.data.. 

phenyl  amine  f. pt.data . 

propane  in  H.,0  and  aq.salt  sols.... 
succinic  acids  in  h20  and  other 

sol  vents . .  * ' 

f. pt.data . 

tetra  fluro  ethane  in  org. sol  vent s. 

toluenes  f. pt.data . 

tribromo  ethane  f . pt . data. . . . . . 

Chlor  ethane  (Ethyl  chloride)  in  h20.. 

in  other  solvents . 

ethyl  acetates  in  aq.  EtOH . 


.571 

.700 

.175 

.217 
.217 
...7 
.497 
.  .67 
.119 
.119 
.238 


ethylene  (Vinyl  chloride)  in  several 


so  l  vents . * . . 

Chloro  fluoro  methane  in  org. sol  vents ...  24 

Chloroform  in  H20  and  blood . 12,13 

in  H20  +  alcohols . I4 

in  H20  +  other  solvents . .....14 


in  aq. solutions,  serums, etc . 14 

in  fats  and  oils . 14 

+  other  solvents . 1,4,15 

Dist.  resul  . . 15 

+  -acetone . .  176, 184 

+  ethyl  ether . '  c 


+  methyl  al  cohol . 45 

+  propyl  alcohol . 205 

Chlorof orman i  1  ides  f. pt.data. . 

Chloro  (hexa)  ethane  in  ethane . 66 

C  .  s.  t .  data . 66 

f. pt.data  (ref.) . 6  6 

benzene  in  para  cymene . . . 318 


f. pt.data . 318 

Chloro  iodo  nitro  benzene  f . pt . data. ... 322 
isocroton ic  acid  in  stereo  isomeric 

solvents . 220 

f .  pt .  data . 220 

methionic  acid  in  h20 . 35 

methyl  benzoate  f. pt.data . 576 

naphthalenes  c.s.t.data . 516,584 


f  .pt  .data . 1 . 646 

nitro  anilines  f. pt.data . 354 

nitrobenzenes  in  h,0  and  org. 

sol  vents . 345-6 

in  C02  and  SO. . 3^5 

C.s.t.data . 198,346 

f.pt. data. . . ........346 

nitro  fluorene  in  several  sol  vents. .719 
nitro  naphthalenes  in  h2o  and 

al  cohol  s . ’ . . 6l>6 

nitro  toluenes  f. pt.data  ref.) . 5i6 

nitro  totuene  sulfonyl  chlorides 


f .pt.data . 

nitro  toluldines  f.pt. data. 
Chloro  (penta)  ethane  in  h,0.. 
v*  s  •  t  •  da  t  a . • • • • , 9  #  # 

pt.data . 

+  CBr4  and  +  CC1  H . 

phenacyl  arachidate  in  EtOH 


491 
542 
.67 
.67 
.  67 
1,4 
802 
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phenacyl  lignocerate  in  Eton . 822 

phenacyl  pal  m  itate  In  EtOH . 766 

phenacyl  stearate  in  EtOH . 790 

Chlorophenols  in  h20  and  c&h6 . 355 

C. s. t .data. . • • • • •• • • a • a  a aa  a  a  a  t  # • f 3  5  5 

f .  pt  .data . . . . 356 

Chloropicr in  in  h20 . . 

Chloropropionic  acid  Dist.bet  h2o  and 

org.  sol  vents . 171 

succinic  acid  in  h2o . 219 

in  ethyl  ether . 220 

f .  pt .  data . 220 

Chloro  (tetra)  benzene  f.pt.data . 319 

dinitroethane  in  n2o2 . 66 

in  chloropicrin . 66 

ethane  in  h20 . 76 

f .  pt .  data . 76 

ethylene  C.s.t.data . 36,53,66 

+  tetra  chlorethane . 7 

Chloro  toluene  f.pt.data . 534 

Chloro  (tri)  acetic  acid  in  h20 . ...68 

+  C6H6  +  H20 . 68 

Dist.  results . 68-70 

f.pt.data . 71 

acryl  ic  acid  in  H20 . 163 

benzene  f.pt.data . 321 

butyric  acid  Dist.  results . 220 

ethanes  in  h20 . 84 

f.pt.data . 84 

ethyl  carbonate  (voluntal)  f.pt.datai65 

ethylene  in  h20 . .-67 

Chloro  (tri)  fluro  methane  in  org. 


sol  vents . 67 

hydroxy  butyric  acids  f.pt.data . 214 

lactic  acid  in  aq. acids . 164 

Chloro  tri  nitro  benzene  in  h20 . 320 

in  org. solvents . ,...320 

f .  pt.  data . 320 

Chloro(tri) nitro  methane  (chloropicrin) 

in  h20 . 8 

n itro (tri)  benzene  +  naphthalene . 319 

-f  hexa  methyl  benzene . 319 

phenol,  f.pt.data . 319 

tri  fluoro  ethane  in  org. solvents . 8 

Cholestan  f.pt.data . . 

Cholesterol  in  h2o  and  pyridine . 823 

in  aq. sol s.  of  bile  salts.. . 823 

in  several  solvents  and  their 


mixtures . . 

in  liquid  HH^ . 

f . pt.data . 

digitonide  in  h20  a  ether . . 

stearic  acid  ester  in  oils . 

Choi ic  acid  f.pt.data . 

Choi ine  per  chlorate  in  h20 . 

Chrysarobin  f.pt.data . 

Chrysene  in  EtOH  A  toluene . 

f .  pt . data .  . 


.  824 
.824 
.825 
.850 
•  823 
.  822 
.  318 
.  826 
.  780 
.780 
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683 


Cineol  in  H20 . 

f . pt. data . 

Cinchona  alkaloid  salts  in  h2o  and 

other  solvents . . 

Cinchonidine  in  h20  and  other  sol  vents  796-7 
hel  ianthate  in  h2o..„ . . 

salts  in  H20  and  other  solvents . 793 

Cinchonine  in  h20  and  other  sol  vents.  796-7 


salts 


in  h20 


and  other  solvents . 798 


sulfate  in  h?0 . . 


Cinchophen  in  h2o  and  other  solvents... 
Cinchotine  salts  in  h2o  and  other 
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sol  vents. . . . 

Cinnamic  acid  in  h2o . 625-6 

in  aq. sols. of  acids  and  salts. .626-7 

in  several  solvents .  627-9 

0  i  st .  resul  ts . 627 

f .  pt.data . 629 

bromo  in  h20  and  CfiH6 . 624-5 

isobromo  in  aq. sols. of  oxanilic  acid. 624 

methoxy  in  H20 .  667 

f .  pt.data . 667 

methyl, ethyl  etc.  in  c6H6 . 666 

Cinnamic  aldehyde, bromo  f.pt.data . 624 

C innamyl idene  acetophenone  f . pt. data. .. 768 

aniline  f.pt.data . 757 

benzal  acetone  f.pt.data .  184,795 

naphthylamine  f.pt.data . 792 

Citraconic  acid  (Methyl  maleic  acid) 

in  several  solvents . 291 

Citric  acid  in  h2o . 427 

in  aq. acids . ...427-8 

Oi  st.  resul  ts .  428-9 

Cocaine  in  H20  and  other  sol  vent s. ...  776-7 
hydrochloride  in  several  sol  vents. ..777 

perchlorate  in  aq.HCL04 . 777 

Codeine  in  several  solvents . 782 

salts  in  several  solvents . 782 

Colchicine  in  h20  and  other  sol  vents. .. 817 

salts  in  H20 . 818 

Collidine  in  H20 . . 6 1 6 

Dist.  results . 616 

Comenic  acid  in  h20 . 3**9 

Congo  red.  in  «20  and  pyridine . 760 

Coniine  in  H20 . 62 1 

Dist.  resul  ts . 621 

Cotton  seed  oil  in  EtOH . 150 

in  CH j OH . “8 

in  HC00H . 25 

in  CHjCOOH.. . 116 

Coumaric  acid  in  h20 . 629 

acetyl  in  h20 . . . 689 

ethyl,  in  H20 .  689 

Coumarin  in  h20  and  other  solvents . 623 

in  aq. glycerol . 623 

f .  pt .  data . 623 

Coumarinic  acid.ethyl  in  h2o . 689 

acetyl  in  H?0 . 689 
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Creatinine  picrate  in  h20  and  aq.EtOH..667 

Cresols  in  H20  and  aq.salt  sols -  547-550 

Oist.  results . 549 

-Kh30H  +  H20 . . 

+  ETOH  (f.pts.) . 550 

C.s.t.  data . 92 

f .  pt.data . 550 

Crocein  sulponates  of  arylamlnes  in 

h20  (ref.) . 700 

Crotonic  acid  in  stereoi someric 

sol  vents... . *  • . .......221 

Oist.  results..... . 221-2 

f .  pt.  data . . 

nitrite  f.pts. with  aniline . 218 

Cryptopine,  methyl  in  C6h6( f . pts. ) . 817 

picrate  in  h20  and  other  sol  vents. .. 816 

Cumaric  acid,  amyl, in  «20 . 754 

methyl  in  h20 . 667 

Cumarinic  acid, amyl  in  H20 .  754 

methyl  in  h20 .  667 

Cumene  (pseudo)  f.pt.  with  S02 ( ref . ) . . . 64 1 

Cumidine,  pseudo  in  h20 . 642 

benzene  sulfonate  in  h20 . 708 

Cuminic  acid  in  h2o . 668 

Cupreine  sulfate  in  h20 .  798 

Cyanamide  f.pt. data . .24 

polymerized  (dicyanodiamide)  in  h20 

and  other  solvents.... . . . 99 

f .  pt.data . 100 

Cyanoacetic  acid  oist. results . 164 

benzene  f.pt. data . 473 

(di)  diamide  (Polymerized  cyanamide) 

in  H20  and  other  solvents . ....99 

f.pt. data . 100 

Cyanogen,  azido  dithio  carbonate  in 

H20  and  other  solvents . .......66 

Cyclohexane  in  h20....* . 432 

Cl s.  t.  data . 418,433,559 

+  acet ic  acid . .116 

■(■  acetic  anhydride . ....222 

+  anil  ine . . 


+  CS. 
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+  EtOH  +  H20 . . 

+  CH^OH . . . .54,433 

+  CH30H  +  H20 . . 

+  s02* . . 

+  m  toluidine . . . 433 

f. pt.data*. # ,433 
ethyl  C.s.t. with  .....619 

tri  methyl  C.s.t. with  so . . 

Cyclohexanol  in  H,o . 434-5 

Cyclohexanone  f.pt. data . . 

methyl  in  h20  and  aq.Na  oleate . 561 

Cyclopentane  C.s.t.  with  aniline . 410 

methyl, ethyl  etc. C.s.t. data . 

Cymene  f.pt. data . 

d isulfonamide  in  ether . 

f . Dt .data . 


Cystine  in  H20 . . 

in  aq.salt  sols . ..443-5,752 

in  aq.  EtOH . 444 

Cytisine  in  h20  and  other  solvents . 690 

Decal  in  in  S02 . 682 

Decane  c.s.t. with  aniline . u18 

C.s.t. with  S02 . 605 

f .  pt.data . . 

Decyl  malonic  acid  in  h20 .  710.730 

Desoxy  benzoin  in  CC 1 u  and  CHCl^ . 748 

cholic  acid  f.pt. data . 822 

methyl  f.pt. data . 757 

pinacone  f.pt. data . 825 

Desyl  chloride  f.pt. data . 756 

Dextrin  in  h2o . 709 

Dextrose  in  H.,0  and  other  sol  vent  s. ..  445-6 

in  alcohols . . 

Di  acet  in  ,0  i st .  resul  ts  (ref ) . 307 

Di  acetyl, di  ethyl  tartrate  f . pt .data. . 709 

methyl  tartrate  f.pt. data . 291 

morphine  01st.  bet.H20  and  oil . 816 

Di  a  1 1 y 1  (and  other) barb ituric  acid^ 

f .  pt.data . 617 

ether  in  h2o . 42.9 

Di  anisole  acetone  f . pt .data (ref ) . 184 

Di  benzo  furan  f.pt. data . 693 

Di  benzyl  acetone  f.pt. data .  184,757 

amine  hydrochloride  in  h20  4 CHCl^. . .554 

hydrazine  f.pt. data . 754 

Di  bromo.see  Bromo(di) 

Di  butyl  ketone  in  h20 .  644 

Di  cetyl  C.s.t. with  so2 . 827 

f .  pt  .data . 827 

Di  chloro.see  Chloro(di) 

Di  chlor  ethyl  sulfide  (Mustard  Gas)  in 

H 20 ,  EtOH  and  other  solvents. . .241-2 

Di  chlor  hydrine  +  pinene . 67 

Di  cyano  ethane  f.pt. data . 214 

Di  ethoxy  benzidine  f.pt. data . 763 

Di  ethyl  amine  in  H20 .  278 

0  ist.  results .  278-80 

hydrochloride  etc.  in  h2o  and  CHC1-.278 
Oi  ethyl  barbituric  acid  in  h20  etc... .616 

in  aq. solutions . \617 

f .  pt.data . 617 

0i  ethyl  ketone  +  EtOH  +  h20 . 131 

oxalate  f.pt. data . 430 

aulfon  methane  Oist. results . 317 

Diglycine  hydantoic  acid  In  aq. EtOH. ... 297 
Dihydro  anthracene  f.pt. data . . 


carvone  in  h2o. 


676 


553 

672 

681 

681 


ergosterol  f.pt. data . 023 

naphthalene  f.pt. data . 666 

naphthoic  acids  in  h2o . 686 

Di  hydroxy  benzoic  acid  oist. results.!*. 


Di  iodo  see  lodo(di) 


531,533 
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Di  iso  amyl ene  +  acetone . . 

Di  lactone  in  H?0 . . 

Di  methyl  see  also  Methyl (di) 

Di  methyl  amine  in  «2o . 160 

0  i st .  results . 160 

hydrochloride  in  H20  and  chcI, . 161 

acid  phthal ate  Dist. results . 213 

chloro  platinate  in  aq.EtOH . 161 

Di  methyl  amino  antipyrine  in  H2o . 72E 

f  .  pt  .data . 729 

Di  methyl  arsinic  ac id (cacodyl ic  acid) 

in  H20  and  EtOH . 162 

Di  methyl  glyoxime  f.pt.data . 260 

guanidine  picrate  in  h20 . 553 

hydrazine  f.pt.data . I63 

indole  f.pt.data . 668 

malonic  acid  Dist  results . 293 

Dimethyl  oxalate  in  h20  and  other 

sol  vents . . .  223-** 

C.s.t.  with  camphene . ??*■ 

f .  pt.data . 224 

pyridine  in  h2o . . 553 

pyrone  in  org. solvents . 551 

f .  pt.data . 551 

sulfon  dimethyl  methane,  Dist. 


resul  ts . 317 

terephthalate  f.pt.data . 667 

trimethylene  in  h20 . 299 

xanthine  in  several  solvents . -..552 

Dist.  results . 552 

Din itran isole  in  h20  and  other  solvents534 

f.  pt.data . 534 

D i n i tro  see  N i t ro  (d i ) 


Dionine  in  h20  and  other  solvents . 795 

Dioxane  in  h20  (f.pts.) . 259 

f .  pt .  data . 259 

D ioxynaphthalenes  f.pt.data . 662 

Diphenic  acid  in  aq.  HC1..- . 745 

Diphenyl  c.s.t. data . 516,584 

amine  in  h20 . /02-3 

in  aq.EtOH . 7°3 

in  several  solvents . 703-5 

+  ether  (ref . ) . 702 

■f  isopentane  (ref.) . 702 

■f  u  rea . 61 

+  urea  +  resorcinol . 61 

f .  pt.data . 704 


D i phenylamine  blue  in  several  solvents. 705 


chloro  f.pt.data . 

dintro  in  several  solvents.... 
hexanitro  in  several  solvents, 
tetranitro  in  several  solvents 

thio  in  SO, . 

Diphenyl  benzidine  in  aq.HCl . 

Di  acetylene  f.pt.data . . 

butadiene  f.pt.data . 

carbazide  f.pt.data . . 

car:  tool  r . pt.data . 


.  700 
.695 
.692 
.692 
.  695 
.821 
.760 
.761 
.727 
.  726 


carbonates  f.pt.data . 724 

disulfide  f.pt.data . . 

Diphenylene  glycolic  acid  in  aq.HCl _ 745 

•  wide  in  EtOH  and  other  sol  vent s. . 693-4 


f .  p  t  •  dat  a. ..................  * ... . ,  6  94 

Diphenyl  ether  f.pt.data . 70o 

guanidine  in  rubber  (ref . 727 

f.pt.data . 727 

methane  in  several  solvents . 721 

C.s.t  .data . . . 584 

f.  pt.data .  721,725 

methylamine  f.pt.data . . 

piperidines  in  h2o . . 

telluride  etc.  f.  pt.  data . 7oo 

urea  in  h  1  and  other  solvents . 726 

Dipiperonal  .tone  f.pt.data . .....792 

D  i  propy  I  ami  ne  Dist. results . 456-6 

ether  in  H20 . 461 

keto"'»  in  h20 . . 

fiutearins  in  several  solvents . 789 

Dixylyl  amine  f.pt.data . 762 

Dodecane  C.s.t. with  aniline . 418 

C  .s.t.with  S02 . 718 

f.pt.data . 718 

Dotr iacontane  C. s.t.with  S02 . 827 

f .  pt.data . 827 

Dulc itol ,d i benz  at  ic  in  org. sol  vent s. ...  465 

Durene  f.pt.data . 672 

Dyes  in  CC 1  y  and  toluene(ref) . 830 

in  aq.soap  sol s. etc.  (ref ) . 830 

Dist.  resul  t  s . 83 0 

Edestin  salts  in  aq. solutions . 839 

in  pyridine . 839 

Elaidic  acid  in  several  solvents. .. 730, 786 

f .  pt.data . 786 

Elaterin  in  EtOH  and  CHCl^ . 811 

Eleostearic  acid  in  aq.EtOH . 783 

Emetine  in  H20.and  oil . 826 

salts  in  H20 .  826 

Emodin  in  several  solvents . 734 

Enanthaldehyde  in  H20(f.pts.) . 564 

Enanthic  acid  in  h20 . 566 

Dist.  resul  ts . 566 


+  cci 4  +  h2o . 

Epichlorhydr ine  in  H20 . 

i  n  aq. acet  ic  acid . 

Ergosterol  f.pt.data . 

Erucic  acid  in  alcohols . 

Erythritol  in  h20 . 

f . pt . data . 

dibenzalic  in  org. solvents.. 

tetra  nitrate  f.pt.data . 

tetra  nitro  penta  in  several 

f.pt.data . 

Eser i ne  in  aq. sol . . 

Essence  (Gasoline)  in  h20 . 

Ethane  in  water . 

in  org. solvents . 


. 3 

. 169 

. 103 

. 823 

. 818 

. 277 

. 278 

. 465 

. 23' 

solvents29*. 

. 294 

. . 758 

. . 833 

. . 126 

. 121 
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di  benzoyl  f.pt.data . 761 

di  chloro, tetra  fluoro  in  org  solvents  7 

di  cyano  f.pt.data . 214 

hexa  chloro  in  ethane . 66 

C . s.t .with  ethyl  oxalate . . 

f.pt.data . * . 66 

Ethane, penta  chloro  in  H20 . 67 

C. s.t. with  acetamide . . 

+  ccij . 4 

f.pt.data . 67 

per  chloro  in  h20 . . 

tetra  bromo  i n  h20 . 76 

f.pt.data . 76 

tetra  chloro  i n  h20 . 76 

f .  pt.data . 76 

tetra  chloro, d initro  in  . 66 

in  super  pal i t e  and  chlor  picrin..66 

tri  bromo,  d  ichloro  f.pt.data . 67 

Ether, see  Ethyl  ether 

Ethinyld iphenyl  carbinol  ether  oxides 

in  several  solvents..... . £17 

Ethoxy  benzal  acetophenone  f. pt.data. .. 769 

Ethoxy  caffeine  Dist. results . 613 

(di)  benzid  ine  f.pt.data . 763 

Ethylal  (Diethoxy  methane) f. pt.data. .. .317 

Ethyl  acetate  in  h2o .  244-5 

in  aq.EtOH  and  salt  sols .  246-7 

+  Et OH  (f .  pt  s. ) . 248 

+  EtOH  +  H20 .  132.134 

+  Furfural  +  HjO . 248 

+  CH  OH  +  H20 . 45.46 

+  CC 1  u . 5 

+  pi  nene . 677 

f .  pt  .data . 249 

Ethyl  acetylene  tetra  carbonate  f.pt. 

data . . 

Ethyl  ad  ipate  in  h2o . 683 

Ethyl  alcohol  in  H20(f.pts.) . 129-30 

Dist. results . 131,150 

+  acetone  f.pts . . 

+  amyl  acetate  +  h20 . 565 

+  amyl  formate  +  H20 . 436 

+  anil ine  +  h20 . 413 

+  aniline  +  nitro  benzene . 413 

+  butyl  alcohol  +  h20 . 135 

+  benzene(f .  pts. ) . 155 

+  benzene  +  HjO. .  137-40 

+  benzaldehyde  +  h20 . . 

+  benzyl  acetate  +  h20 . . 

+  benzyl  alcohol  +  h20 . . 

+  benzyl  ethyl  ether  +  h20 . 142 

+  bromo  benzene  +  h20 . . 

+  bromo  toluene  +  H?o . . 

+  camphor  +  h20 . 679 

+  carbon  tetra  chloride . 5,152 

+  *  '  '  +  h2o . ’...4 

+  *  <7-Pts.) . 155 


+  chlor  ethyl  acetate  +  H?0 . 238 

+  chloro  benzene  +  h20 . 141 

+  chloroform  +  H20 . 14,131 

+  cotton  seed  oil . 150 

+  cresol  s  (f .  pt . ) . 550 

+  cyclohexane  +  H20 . 149 

+  diethyl  ketone  +  H20 . 131 

Ethyl  alcohol  +  Ethylene  chi  or ide +  H20. . 98 

+  ethyl  idene  chloride  +  H20 . 98 

+  ethyl  acetate  +  HjO . 132 , 13^ 

+  ethyl  bromide  +  H20 . 132 

+  ethyl  butyrate  +  H20 . 132 

+  ethyl  ether  +  HjO . 130-3,153 

+  ethyl  ether(f .  pts. ) . 154 

+  ethyl  propionate  +  H20 . 132.3OO 

+  ethyl  valerates  +  H20 . 565 

+  gasoline  +  H20 .  150-2 


+  gasoline  &  another  solvent  +  h20152 


+  glycerol  +  C6Hfi . 155 

+  glycol  +  another  solvent . 154 

+  heptane  +  h20 .  147-8 

+  hexane  +  h20 .  146-8 

+  iso  amyl  alcohol  +  H20 . 136 

+  iso  amyl  bromide  +  H20.... . 136 

+  iso  amyl  ether  +  H20 . 136 

+  iso  butyl  alcohol  +  H^O . 136 

+  •  *  bromide  +  h20 . 136 

+  iso  pentane  +  h20 . 146 

+  mesitylene  +  h20 . 136 

+  methyl  alcohol  +  h20 . 44 

+  methyl  aniline  +  H20 . 142 

+  methyl  butyrate  +  h20 . 135 

+  methyl  valerate  +  H20 . 135 

+  nitro  benzene  +  h20 . 141 

+  nitro  glycerol . 134 

+  nitro  toluene  +  h20 . 144 

Ethyl  alcohol  +  paraffin . 152 

+  pentane  +  h20 . 146 

+  phenetol  +  h20 . 142 

+  phenol  (f.pts.) . 156 

+  phenyl  ether  +  h20 . 145 

+  pinene  +  h20 . . 

+  propyl  acetate  +  h20 . 300 

+  "  bromide  +  «20 . 144 

+  ’  butyrate  +  h20 . 565 

+  succinic  nitrile  +  H20(ref ) . . . . 214 

+  toluene  +  h20 .  142-4 

+  tolu  Id  i  ne  +  h2o . . 

+  xylenes  +  h20 . . 

•f.pt.data . 140-1, 156 

Ethyl  amine  in  h20 . . 

Dist. results . . 

hydro  chloride  in  h?0  and  CHCl  . 162 

Ethyl  anil  ine  C. s.t. data . \ . 6l5 

nitroso  f.pt.data . . 

oxalate  in  H20  and  EtOH . . 

tri  nitro  in  h2o . . 
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NAME  INDEX 


Ethyl  azalate  in  h20 . 730 

Ethyl  benzene  sulfonate  in  h,0  and  aq. 

sols . . 

Ethyl  benzoate  in  h^O  and  aq.sols . 635 

f .  pt.data . 635 

^98 

Ethyl  benzyl  amine  in  glycerol . 642 

Dist.  results . 642 

Ethyl  bromide (Bromo  ethane)  in  H„0 . 118 

in  ethyl  ether . 118 

f .  pt  .data . ns 

+  EtOH  +  H20 . 132 

+  methyl  alcohol  +  HLO . 48 

+  propyl  alcohol  +  h20 . .  205 

butyrate  in  H20  and  aq.EtOH . 437 

4-  ethyl  alcohol  +  h20 . 132 

caproate  in  h20 . 620,718 

caprylate  in  h20 . 685 

Ethyl  carbamate  (Urethan)  in  H?o . 202 

in  aq.salt  sols . 203 

in  several  solvents . 203 

f .  pt  .data . 204 

Ethyl  carbamate, methyl  phenyl  tri  chloro 

f .  pt  .data . 667 

tri  chloro  (voluntal)f.  pt.data . 165 

Ethyl  carbinol  in  H,o . 316 

chloride  (chlorethane)  in  h20 . 119 

in  several  solvents . 119 

cinnamic  acids  in  cfiH6 . 666 

coumaric  acid  in  h20 .  689 

coumarinic  acid  in  H?o . 689 

cyclohexane  C.s.t.  with  S02 . 619 

cyclopentane  C .s.t.data . 418,553.559 

Ethyl  (d  i)  an  i  1  ine  f.  pt.data . 676 

diacetyl  tartrate  f. pt.data . 709 

Ethyl  dimethyl  carbinol  c.s.t. data . 36 

sulfine  perchlorate  in  h2o . 213 

Ethyl  dinitro  benzoate  +  other  cmpds...63l 

Ethyl  (d  i)  oxal  ate  f. pt.data . **30 

phenyl  (d  i)  urea  in  h20 . 775 

in  EtOH  and  other  solvents . 775 

f .  pt.data . 775 

succinate  in  HjO . . 

f .  pt.data . 617 

succinic  acid  in  h20 . 617 

tartrate  Dist.  results . 619 

tri  nitro  aniline  in  H20 . 67C 

ethyl  ether  in  h20 .  271-3 

in  aq.sols. of  ac  id s, sal t s.etc . .  2  73-6 

+  acetic  acid  +  H20 . -•'2 

+  acetone . *84 

+  carbon  disulfide . 1 1 

+  carbon  tetra  chloride . 5 

+  chi  orof  orm . I5 

+  d  i phenyl  amine . 702 

+  EtOH  +  h20 . 103-3. 153— « 

+  malonic  acid  +  HjO . I67 

+  methyl  ale.  +  H20 . 46 


+  succinic  nitrile  +  H  0 (ref ) . . .  .214 

+  triethyl  amine  +  H20(ref) . 467 

f.pt.data...,...,,.###.##>###B<>#277 

Ethyl  formate  in  H20 . . 

f.pt.data.».«..,.....,##,,^#####>^gg 

glutaric  acid  in  h2o . 643 

hydrogen  sulfate  in  H2o(f.pts.) . 159 

in  ethyl  ether  +  H2sou . 159 

hypochlorite  Dist. results . 120 

iodide(lodo  ethane)  in  h20  and  bloodl20 

f .  pt s.  with  et  her . ,.120 

ketone  ( Prop ione)  in  h20 . 298-9 

leucine  hydrochloride  in  alcohols 

(ref) . . 

Ethyl  malonate  in  H^O . i67 

malonic  acid  in  h20... . 167 

+  Ethyl  et  her  +  h20 . 294 

mandelates,  f.  pt.data . 670 

margarate  f. pt.data . 799 

methyl  glyoxime  f. pt.data . 260 

methyl  ketone (Butanone)  in  H2o . 243 

in  aq.sols.  of  perchlorates . 243 

+  glycerol . 244 

methyl  phenols  f. pt.data . 642 

Ethyl  morphine  in  H20  and  other  solvents 

799 

hydrochloride  in  h20  and  EtOH . 799 

Ethyl  nitro  aniline  f. pt.data . 610 

nitro  benzoate  f. pt.data . 633 

oenanthate  in  h  o . 645 

Ethyl  (and  other  ether)oxides  of  phenyl 
Ethinyl  diphenyl  carbinols  in 
several  solvents . 817 

Ethyl  pal mitate  f. pt.data . 791 

pelargonate  in  H20 . 692 

pentane  C.s.t. with  aniline . U18 

pentanol  in  h20 . . 

phenols  f. pt.data . 608 

Ethyl  phenyl  acetate  C.s.t. with 

glycerol . 210 

amine  mandelates  in  h20 .  763 

nitramine.tri  nitro,  in  h20 . 579 

Ethyl  pimelate  in  H20 . 691 

propionate  in  H20 . . 

4  EtOH  +  H20 .  132,300 

propyl  ether  in  h20 . 3l7 

sal  icylate  C.s.t. data . 210 

sebacate  in  h20 .  75U 

stearate  f. pt.data . 811 

suberate  in  H  O . 710 

4  II  ^  O 

succinate  f. pt.data . 

sulfon  methane  in  H20  A  EtOH . 568 

Ethyl  (tetra) ammon i urn  phosphor  hexa 

fluoride  in  h20 . 622 

Ethyl  (tetra)  si  lan  in  c H^OH ( ref ) . 53 

Ethyl (tri)benzene  carboxylate  f.pt.data758 
methyl  methane  C  .s.t.data . 615 
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Ethyl  urea  in  EtOH  and  quinoline.. 

urethan  in  h20 . 

valerate  in  h20 . 

+  EtOH  +  H20 . 

Ethylene  in  H20  and  EtOH . 

in  blood, plasma, etc . 

in  aq. sols. of  alkalis . 

in  alcohols  and  other  solvent s. . 95-7 

. 97 


f . pt.data . 

bromide (0 ibrom  ethane)  in  h20... 

in  HC00H . . 

f.  pt.data . .  •  •  • 

chlor ide (0 ichl or  ethane)  in  H20- 

in  aq.salt  sols . 

vapor  pressures  in  h20 . 


+  EtOH  +  h20- 


97 

32 

97 

98 
96 
98 

98 

99 


f-.  pt.data . 

cyan ide (Succ i n i f  nitrile)  in  H20....214 

in  aq. solutions . . . ...214 

+  EtOH  +  H20(ref) . 214 

+  Ethyl  ether  +  H20(ref) . 214 

+  Sucrose  +  H20(ref) . 214 

0  i  st .  results . 214 


Ethylene  diamine  C.s.t.data . 66.163 

f  .pt.data . 163 

d  i benzoyl ,  f.pt.dat a . 760 

d  ichloro,  f .  pt  .data . 76 

d  i  iodo,  f  .pt  .data . 77 

ether  in  H20(f.pts.) . 244 

Ethylene  G1  ycol  (6.1  ycol )  in  h20  (f . pts. ) . 156 

+  acetone  +  another  cmpd . 157-8 

C.s.t.data . ....157 

esters  in  EtOH . . 

Ethylene  oxide  in  H2o  and  dichlor  ethane 

100 

f .pts.with  h20 . . 

tetra  chloro  +  c 2h2c  1  u . . 

C.s.t.data. ................. ....,,66 

tetra  phenyl  f. pt.data . 822 

tri  chloride  in  H?o . 84 

tri  chloro  in  h  o . 67 


Ethylidene  chlor ide  (Dichlor  ethane)  in 


HjO. 


,99 


+  EtOH  +  H20 
f .pt.data. . 


NAME 

INDEX 

Fatty  acids  in  EtOH  and  C6h6 . 

renenone  t  •  pi  .uai<a#  ••*#••••••  • 

riDrinogen  in  . . 

r 1 avone  i • pi • oai »• • • ••••••■ 

r  1  uor  anx  nene  r .  pi.udio . . 

+  EtOH  +  dinitro  oxybenzoic  acid. 472 
bromo (chloro) amino  in  several 


sol  vent  . . 

bromo  (chloro)  n itro  in  several 

sol  vent  . . 

FI uorenol , bromo  amino  in  several 
solvents . . . . . 


,721 


721 


7.22 


i  n  aq.  sal  t  sol  . . 99 

. 98 


.99 


758 


Eucaine  and  salts  in  h2o  and  other 

sol  vent  s . 

Eucal yptol  (see  Cineole) 

Eugenol  in  aq.EtOH . . 

C  .s.t.  with  glycerol . 2io 

benzoate  f. pt.data . ]769 

iso  f.  pt.data . . 

methyl  ether  C.s.t.data . *’*[190 

Fats  in  acet  ic  acid .  ... 

,  •••••••••••  03O 

,n  El0H . . 


Fluorenone  f. pt.data . 719 

bromo (chloro)  n itro  in  several 

solvents . 719 

chloro  amino  in  several  sol  vents. ...  719 

Fluorenone  oxime, bromo  nitro  in  several 

solvent  . . 719 

Fluorescein  in  H?0  A  pyridine . 800 

Fluoro  benzene  in  H^O . 354 

f  .pt.data . 354 

Fluoro  biphenyl  f. pt.data . 693 

bromo  benzene  f. pt.data . 341 

chloro  methane  in  org. solvents . 24 

R1  uoro  (d  i)  chloro  methane  in  org. 

solvent  s. . . 16-21 

Fluoro  naphthalenes  f. pt.data . 646 

nitro  benzene  f.  pt.data . 346 

toluene  f.  pt.data . 534 

tri  chloro  methane  in  org . sol  vent s. . 6-7 
Fluoro  (tetra)  d ichlor  ethane  in  org. 

solvents . 7 

Formaldehyde  in  h2o . 25 

in  aq.Na2S03 . . . 25 

Oist.  results . 25 

Formamide  in  h20 . . 

in  CH^OH  and  C6h5n02 . 36 

f .  pt  .data . . 36 

Formic  acid  in  h2o . 25 

in  various  solvents .  25,27,32 

+  CC 1  u  +  h2o . .' . . 

+  .C6H5NH2  +  H2° . . 

Dist*  results#  #  # • , ( ( ( ##  #  t  *  #27*31 

f .  pt  .data . . 

Formyl  amino  butyric  acid  in  aq.EtOH 

and  other  . . 295 

glycine  in  aq. sols. of  alcohols . 172 

neo  methyl  amine  f.  pt.data . 691 

leucine  in  aq.EtOH . tt 

Fructose  in  aq. pyridine . 


•••'• . 5'? 

. 713 

. . 

^  . 221 

Fumaric  acid  in^.O .  * 

in  several  solvents . . 

. 216 


1 n  pyr id i ne. 

Fumaramide  in  h20. 


Oist. results. 
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NAME 


di  ethyl  esters  f.pt.data . 617 

di  methyl  ester  +  ligroine . 426 

f .  pt .  dat  a . . . 426 

Furfural  in  h20 . 2«i 

+  acetone  +  h20 . 179 

+  ethyl  acetate  +  H20 . 248 

+  iso  amyl  acetate  +  h20 .  282 

(oxy  methyl)  in  H20(f.pts.) . 405 

Furfural  izine  f.pt.data . 662 

Furoxime, methyl  phenyl  f . pt. data. ..  629, 667 
Galactose  in  h20  and  pyr id i ne. .. .448, 713-4 

Gallic  acid  in  H20  and  EtOH . 533 

Dist.  results . 533 

in  org.  solvents . 533 

aldehyde  in  H20 . 290 

Gasol  i ne  in  h20 . 833 

+  EtOH  +  H20 .  150-2 

+  EtOH  +  3rd  solvent  +  H20 . 152 

+  EtOH  +  C6H6 . 833 

+  EtOH  +  Xylene . 833 

Gelatin  in  h20  and  aq.sols . 843-5 

i n  acet  ic  acid . 845 

Gentisic  acid  Dist. results . 531 

Geraniol  c.s.t.  with  prop i onamide, . 198 

Gliadin  in  aq. acids . 840 

in  aq.sols. of  alcohols  and  other 

compounds .  840-1 

Globulin  (serum)  in  aq.  MgSO^sol  s . 846 

Glucose  in  H2o  and  aq.EtOH . 445-6 

in  several  solvents . 445-6 

in  methyl  alcohol . 446 

in  pyridine  alone  and+H20 . 713-4- 

ureide  in  alcohols . 564 

Glutamic  acid  in  H20  and  aq.EtOH .  296-7 

in  aq.  salt  sols . 296 

in  several  solvents . 297 

hydrochloride  in  h20 .  297 

Glutamine  in  H20  and  EtOH . 307 

Glutaric  acid(Pyro  tartaric  acid) 


Dist. results . 

ethyl  in  H20 . 

Glutaronitr i 1 e (T r i methylene  cyanide) 


293 

643 


in  h20 . 

Glycerol  in  H20(f.pts.) . 

i n  aq. anil i ne . 

+  acetone . 

+  acetone  +  H20 . 

+  acetone  +  acetic  anhydride 

+  acetophenone . 

-f  ani s id i ne. . . . . . . 

•f  benzal  dehyde. . . . . 

+  benzyl  ethyl  amine . 

+  butanone . 

+  C02(1 iquid) . 

+  dimethyl  aniline . 

+  EtOH  +  C6H6 . 

4-  guaiacol . 


. 290 

. 209 

. 415 

. 180 

. 177 

. 177 

. 579 

. 560 

. 497 

. 642 

. 244 

. 210 

. 615 

. 155 

. 209 


INDEX 


+  methyl  alcohol  +  H20 . U4 

+  met  hyl  an  i  1  i  ne . . 

+  phenol  +  H20(ref) . 38o 

+  pyrocatechol . 209 

+  sal  i  cyl  al  dehyde . ....210 

+  tol  u  id  i  ne . 10 

C.s.t. data. ........ ..•••.....,.,.210 

f .  pt.  data . 210 

Glycerol  dinitrate  in  h2o . 100 

triacetate  in  cfeH6 . 643 

tr initrate(Nitro  glycerine)  in  h  0..173 

in  aq.HNO^  and  h&2C0^ . 173 

f. pt. data. ...... .173 

Glycine  (Glycocol  1 )  in  h20 .  122.  125 

in  aq.salt  sols . 123 

in  aq.  EtOH . 124 

Dist.  results . 125 

in  several  solvents . 125 

Glycogen  in  H20 . 431 

in  EtOH  solut  ions(ref) . 846 

Glycol (Ethylene  glycol)  in  H20 (f . pt s. ) . 156 

+  EtOH  +  3rd  solvent . 154 

+  acetone  +  3rd  solvent . 156-7 

C.  s.  t.  data . 157 

Glycol  chlor  hydrine  C.s.t. data . 66.119 

Glycol  ic  acid  117 

D  i  st .  resul  t  s . 117 

diphenylene  in  aq.HCl . 745 

Glycolyl  urea(Hydantoin)  in  aq. EtOH. ...  166 
Glycyl  glycine  in  H20  and  aq.EtOH . 260 


Glyoxal  phenyl  hydrazones  in  EtOH  and 


other  solvents .  747-8 

Glyoxime  f.pt.data . 1 00 

Gnoscopine  picrate  in  H20  and  other 

solvents . 817 

Guaiacol  +  glycerol . 209 

C.s.t.  with  citror.ellal  . 551 

f .  pt.data . 551 

carbonate  in  H20  and  other  solvents. 757 

Guanid ine,diphenyl  in  rubber(ref) . 727 

f .  pt .  dat  a . 727 

triphenyl  in  aq.EtOH . ...795 

f .  pt.data . 795 

picrate  in  H20  and  aq.EtOH . 553 

Hel  ianth i ne  in  H20 . 830 

phenolate  in  H20 . 802 

Hemoglobin  in  H20  and  other  solvents. .. 848 

salting  out  experiment (ref ) . 849 

Hendecane  C  .  s. t.  with  S02 .  691 

Hendecanoic  acid  f.pt.data . 691 

Hepta  decane  f.pt.data . 779 

Hepta  decanol  f.pt.data . 779 

Hepta  decyl  alcohol  f.pt.data . ...779 

Heptane  in  H  O . 562,566 

+  EtOH . 562 

+  EtOH  +  H20 . 147-8 

+  methyl  alcohol  +  H20 . 46 
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h2o. 


+  phenol  + 

C .  s.  t .  dat  a . 

f . pt.data . 

Heptane, met hy  1  C.s.t.with 
Heptanol 3 ( i someric)  in  h20 

Heptoic  acid  in  h20 . 

Dist. results 
Heptyl  alcohol  in 
amine  oist. results 
malonic  acid 
Heptyl ic  acid  in  h20 
Oist. results 


. . 563 

,53.290,418.563 
. . 563 


SO 


2 


,621 

.567 

.566 

.566 


H  . . 564,567 

2  . 569 


in  H20. 


+  CCl, 


H20 


h2o 


+ 

and 
i  n  H 


683 

566 

,566 

...3 


in  oil . 816 

. . 783 


Heroin  in 
Hexa  amylose  ... 

Hexa  bromo  benzene  in  alcohols . 318 

See  also  Bromo, Chloro  etc. (hexa) 
and  the  parent  compound 

Hexa  chloro  benzene  in  para  cymene . 318 

f .  pt.data . 318 

Hexa  decane  in  liquid  S02 . 767 

f .  pt.data . 767 

Hexa  decyl  iodide  f. pt.data . 766 

Hexa  hydro  benzoic  acid  in  h2o . 561 


SO. 


644 

607 


mesitylene  C.s.t. in 

xylene  in  EtOH . 

Hexa  methyl  benzene  +  tri  chloro  tri 

nitro  benzene . 319 

Hexa  methylene  tetramine  in  h20  and 

other  solvents . 434 

Hexane  in  H„0  and  alcohols . 457 


h2° 

aniline . 417 

EtOH  +  H20 .  146-8 

formamide  +  n  i  t robenzene ( ref ) . . .36 

methyl  ale.  +  H20 . 48 

methyl  ale . 53 

nitrobenzene  +  other  empds . 458 

phenol  +  h20., . 457 

SO 2  ( 1  iquid) . 459 

, s.t. data. .. .53.358,418,457,559, 615 

,  pt  .data . 460 

cyclopentane  C  ,s.t. data . 553 

methyl  C.s.t.with  SO,, . 566 

Hexanol  s  ( i  somer  ic)  in  H20 .  460 

methyl  in  h20 . . 

Hexanone  in 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

C. 

f. 


h20.... 

Hexene-3-ols  in  h?o 
Hexites 


436 

435 


1  n  org.  solvents . . 

Hexoic  acid  in  h?o . . 

Oi  st .  resul  t  s . 438-40 

Hexyl  alcohol  in  H20 . . 

amine  Oist. results . . 

malon ic  ac id  in  H„0. . . . 

2 

succinic  acid  f. pt.data 
Hippuric  acid  in  H.O  and 


763 

,  196 

,566 
,562 
,  166 
.561 
.811 


Homatropine  hydrabromide  in  h20  and 

other  solvents . 

Hydantoic  acid  in  H20  and  other 

sol  vent  . . .  • ' 

amino  caproic  in  H20  and  other 

solvent  . . . 

triglycine  in  HjO  and  C6h6 . ■ 

Hydanto i n (Gl ycol yl  urea)  in  aq.EtOH... 

Hydantoin  of  leucine  in  aq.EtOH . 

Hydrastine  in  h20 . 

in  several  solvents . 812 

hydrochloride  in  H20  and  other 

solvents . . . 8 1 2 

Hydrazine, dibenzyl  f. pt.data . 754 

Hydrazo  benzene  f. pt.data . 706 

Hydrobenzamide  in  EtOH  and  qu i nol i ne. . . 81 1 

Hydrobenzoin  in  CCl H  and  CHCl^ . 748 

Hydrocarbons  +  aniline . ^19 

fractionation  with  S02(ref) . 312 

Hydrocaoutchouc  in  org. solvents(ref) . . . 838 
Hydrocinnamic  acid  in  H.,0  and  aq. sols. .634 

in  organic  solvents . . . 634 

Dist.  results . 631* 

f .  pt.data . 634 

Hydrocyanic  acid  in  Hcooh  and  C6h5Ch0...22 

Hydroquinine  in  h20 . RO3 

Hydroquinone  in  h20  and  other  solvents. 396 

in  aq.acid  and  salt  sols .  397-e 

Dist.  results . 4CC 

+  phenol  +  H20 . 398-v 

+  so2 . 4?: 

f .  pt.data . 39 

Hydroxy  anthraqu  inones  in  H?0 . 734 

azobenzene  in  H.O  and  C.H. . 700 

L  t  O 

Oist.  results . 7C0 

f.  pt.data . 700 

benzaldehydes  in  h20  and  cfiH6 . 498 

f.pt.dat  a . . 

benzaldox  imes  f.  pt.data . 536 

benzoic  acids  in  H?0  and  aq.  salt 

so1s . . 

in  various  solvents . 529-31 

Oist.  results . . 

f.  pt.data .  529,531 

cinnamic  acid  in  H20 .  62p 

Hydroxy  (di) benzoic  acid  Dist. results 

u  4  .  531.533 

Hydroxy  proline  in  acetic  and  butyric 
acids . . 


tolualdehydes  in  H2o  and  c6 
toluic  acids  in  h2o  and  other 
sol  vent  s . 


. 295 

H6 . 584-5 


. 644 

. 683 

«20  and  aq.sols . 632 

in  several  solvents . . 

Dist. resul ts . 


Hyodesoxychol  ic  acid 


,633 

.633 


. 5  98-9 

f. pt.data.. ......  ,822 

Hyoscine  hydrobromide  in  several 

solvent  s . 

Hyoscyamine  in  several  solvents 
lditol.tr ibenza 1 ic 
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. 777 
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NAME  INDEX 


Indigo  in  HCOOH . . 

lndol(Tetra  iodo  pyrrol)  in  H2o  and 

other  solvents . 213 

in  EtOH  and  quinolin . 575 

f .  pt .  data . . 

dimethyl  f.pt.data . 668 

methyl  f.pt.data . 631 

Inositol,  iso,  in  h20 . 448 

In  ul  in  in  h20 .  828 

Iodo  acetic  ac id , d i st . resul ts . 94 

Iodo  aniline  sulfonic  acids  in  h20 . 406 

'odo  biphenyl  f.pt.data.. . 693 

benzene  in  h20 . 354 

f .  pt.data . 354 

benzoic  acid  in  h20 . 473,477 

Dist.  results . 478 

f .  pt.data . 478 

bromo  benzene  f.pt.data . 342 

chloro  benzene  f.pt.data . 343 

chloro  nitro  benzene  f.pt.data . 322 

Iodo (d  i) d  ith io  carbamide  in  CHCl^ . 1 63 

ethane  f.pts.with  dioxan . 99 

ethylene  f.pt.data . 77 

methane  in  h20 . 22,24 

f .  pt.data . 22, 24 

sal  icyl  ic  acid  in  h20 . 469 

tyrosine  in  h20 . 633 

Iodo  ethane(Ethyl  iodide)  in  H20  and 

blood . 120 

f.pts.  with  ether . 120 

lodoeosin  in  H20  &  pyridine . 799 

lodof luorescein, sodium  tetra,  in  h20 


and  pyridine . 799 

Iodoform  in  several  solvents . 21-2 

Iodo  methyl  benzoate  f.pt.data . 576 

nitro  benzenes  f.pt.data . 347 

phenol  f.pt.data . 366 

propionic  acid  in  h20 . 171 

Dist.  results . 172 

toluene  f.pt.data . 534 

Isoamyl  acetate  in  h20 . 564 

+  EtOH  +  H20 . 565 

+  furfural  +  H20 .  282 

0 i st .  results . 566 

benzoate  C.s.t.data . 584 

bromide  in  H20 . 314 

+  EtOH  +  H20 . 136 

alcohol  in  HO  and  aq.salt  solutions 

.  314-6 

in  g  1  ycerol . 3 14 

t  EtOH  +  H20 . 156 

+  propyl  ale.  +  H20 . 207 

Dist. results . . 

Iso  amyl  amine  oist. results . 317-8 

hydrochloride  in  H20  and  CHClj . 318 

Iso  amyl  ether  +  EtOH  +  H,0 . 13* 

malonic  acid  in  h20 . 167 


oxalate  c  .s.t.data . . 

urethan  in  h2o . 

Iso  bromo  cinnamic  acid  in  aq.sols 


Iso  butyric  acid  in  h20 .  250-1 

Dist.  resul  ts .  252-7 

f.pt.data.... . . . 258 

Iso  butyl  acetate  in  h2o . 437 

alcohol  in  H20 . 268-70 

in  aq.Na  benzoate . 270 

Dist.  results . 270 

in  liquid  C02 . 269 

+  EtOH  +  H20 . 136 

+  methyl  ale.  +  H20 . 50 


Iso  butylamine  Dist. results . 28 1 

hydrochloride  in  h2o  and  c HC 1  ^ . 281 

Iso  butyl  bromide  in  h20 . 264 

+  EtOH  +  H20 . 136 

f .  pt.data . 264 

carbinol  in  h20 . 316 

chloride  in  h20 .  264 

+  CS2 . 11 

formate  in  h20 . 300 

glycol  ether  in  h20 . 461 

methyl  ether  in  h20 . 317 

methyl  ketone  in  H20 . .....436 

tartrates  in  EtOH . 710 

f .  pt.data . 710 

urethan  in  H20 . 264 

Isg  butylene  in  EtOH . 240 

Iso  butyraldehyde  in  h20 .  243 

Iso  caproic  acid  oist. results . 438-440 

Iso  chav ibetol , methoxy  f.pt.data . 690 


Iso  crotonic  acid  in  stereo  isomeric 


solvents . . 

Iso  durene  f.pt.data . 672 

Iso  eugenol  f.pt.data . 670 

methyl  ester  c.s.t.  data . 584 

Iso  heptane  c.s.t.data . ul8 

Iso  hexane  c.s.t.data . 418, 553. 559.  615 

|so  hexoic  acid  Dist. results . 438-40 

Isoinositol  in  h20 . 448 

Iso  leucines  in  . . u53 

Iso  octane  c.s.t.data . 4l0 

Iso  pentane  +  EtOH  +  h  0(f.pts.) . i«6 

L  ...  1  1 

+  . . 

+  d  i  phenyl  amine . 702 

+  phenol . . 

C.s.t.data . . 

Iso  phthalic  acid,  Dist.  results . 574 

Iso  propyl  alcohol  in  h20 (f . pt s. ) (ref ) . 205 
+  benzene  +  . . 286  7 

..  .  I  .  ....668 

benzoic  acid  in  h20 . 

ethyl  ether  in  h20 . 317 

methyl  ether  in  h20 . 27^ 

methyl  ketone  in  h20 . 2 

Iso  succinic  acid  in  h20  and  C6h6 . <-31 

C.s.t.data . 
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Uo  thio  cyanic  acil  ally"  eatarfallyl 
mustard  o i 1 > i n  ternary  and 

O  0  I 

quaternary  systems . “ 

in  sul  fur . . 

....  221 

f.pt.data . 

| so  valerate, ethyl  in  h2<> . 565 

+  EtOH  +  H20 . 565 

Iso  valeric  acid  in  aq.H  P04 . 303 

0i  st.  results . . 

f.pt.data . 306 

Itaconic  acid  d  i  st .  resul  ts(ref ) . 291 

Keratin  in  H20.and  pyridine . 845 

Kerosene  +  acetic  acid . 116 

in  . . 25 

Ketene  f . pt s. wi t h  carbazole . 7 

Lactamide  f.pt.data . 201 

Lact  diethyl  amide  oist. results . 309 

Lactic  acid  Oist. results . . 

tri  chloro  in  aq. acids . 164 

Lactose  in  H2o . 15-6 

in  aq. pyridine . 713.716 

in  aq. sucrose . 714 

in  EtOH  and  quinoline . 716 

i n  pyr id . . . 714 

Lactyl  (di)acid.tri  thio  carbon,  the 

stereoisomers  in  H20 . 561 

Laurie  acid  in  HjO.and  aq.EtOH . 717 

in  alcohols . 716 

in  CfiH6 . . 7 17 

f.pt.data . 7 1 7 

Lecithin  in  aq.EtOH  and  bile  salts . 829 

Leucines  in  h,0  and  aq. salts  and  acids 

^  453 “5 

in  aq.EtOH . 455-6 

Oist.  results . 456 

hydantoin  of,  in  aq.EtOH . 561 

Levulinic  acid  (Acetyl  propionic  acid) 

Oist.  resul  ts .  292-3 

Lignoceric  acid  in  aq.EtOH . . . 821 

f.pt.data . 821 


Ligroin  in  H  O . 833 

Linoleic  acid  f.pts . 782 

Linolenic  hexa  bromide, in  various 

solvents{ref ) . 782 

Lubricating  oils  in  various  solvents. 

(ref) . 834 

Luminal  f.pt.data . 707 

Magnesium  lactate  in  EtOH . 195 

Malamide  in  H2o(f.ptsl) . 260 

Malammic  acids  in  h20 . 239 


Maleic  acid  in  h2o . 

in  several  solvents. . . 

Oist. resul t  s . 

di  ethyl  esters  f.pt.data 


..215 
216-7 
.  .216 
. .  617 


INDEX 

di  methyl  ester  +  ligroin . 

f . pt . data . 

Maleic  anhydride  +  xylene  +  heavy 

sol  vent . . . 

f.pt.data . 

Maleic  diamide  in  h20 . 

Malic  acid  in  h20  and  aq. acids . 

in  several  solvents.. . 

Dist. results . 

f . pt .data . 


.  .426 
.  .426 

.  .214 
.  .214 
.  .214 
..232 
..233 
232-3 
..233 


Malonic  acid  in  H20,aq.ac ids, etc 

in  several  solvents . 

+  ethyl  ether  +  H20 . 

Dist. results . 

amyl , i n  H20  and  CfiH6 . 

decyl  in  h20. . ? . 

hexyl  in  H20 . 

octyl-  in  h20  and  C6H6 . 

Maltose  in  h2o  and  aq. pyr id i ne. . 


i n  pyr id i ne . 

Mandel ic  acid  in  h20  and  CfiH6 

in  aq.sols . 

in  several  solvents.... 

Dist. results . 

f.pt.data . 


. . 166-7 
....168 
....167 
. . 167-8 
....618 
....710 
. . . . 644 
....691 
713.716 
.  ..  .714 
.  .. .593 
. .594-5 
. . . .596 
. .594-6 
....596 


Mandel ates, ethyl  f.pt.data . 670 

methyl  in  EtOH . 779 

phenyl  ethyl  amine  in  h20 . 763 

Mannitol  in  h20  and  aq.EtOH..... . 462-3 

in  aq.H^BO^  s0^s . 463 

in  several  alcohols . 464 

+  succinic  nitrile  +  H20(ref ) . . ..464 

+  tri  ethyl  amine  +  H20(ref) . 464 

f.pt.data . 465 

hexa  nitrate  f.pt.data . 427 

tri  benzal  ic  in  org. solvents . 465 

Mannonic  lactones  in  several  alcohol s. .450 

Mannose  in  aq. pyridine . 713 

in  pyridine . 714 

in  several  alcohols . 449 

Margaric  acid  f.pt.data . 779 

Meconic  acid  in  H20 . 472 

He  11 i t i c  acid, hexa  methyl  +  phenol  + 

H20(ref) . 781 

Menthenon  in  h20 . 684 


Menthol  in  H 20  and  other  solvents . 684 

f .  pt  .data . 684 

Menthon  in  H20 .  684 

f.pts. with  menthol..... . 682 

Menthyl  mandelates  in  EtOH . 779 


f 

» 
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Mesaconic  acid (Methyl  fumaric  acid) 

in  several  solvents . 

Mesidine  f.pts.with  acetic  acid.... 

Mesitylene  in  H^O . 

+  EtOH  +  h20 . 

f . pts.with  SO 2 ( ref) . 


291 

642 

641 

136 

641 


Mesitylene  hexa  hydro  C.S.t.with  so  ... 

phosphinous  acid  in  h  o . 

nitroso  f.pt.data . 

tri  nitro  in  naphthalene.... . 


644 

643 

639 

657 


f.pt.data. . . . 633 

Methacetin  in  h20 . 639 

Methane  in  H20  and  aq.  h2S0u . 37.39 

in  several  solvents . 38-41 

chloro, fluoro ,etc. in  org. solvents. 21, 24 

di  bromo, chloro.etc . 16-21 

di  phenyl  f.pt.data . 725 

sulfonic  acid  in  H20(f.pts.) . 64 

tri  chloro, f 1 uoro  in  org. solvents. ..  6, 7 

tri  methyl  ethyl  c.s.t.data . 615 

tri  nitro  tri  phenyl  f.pt.data . 792 

tri  phenyl  bromo  (chloro)  in  c6h6>...792 


tri  phenyl  in  aniline  and  other 


solvents .  792-4 

f .  pt .  dat  a . 794 

Methionic  acid  in  H20 . 64 

bromo  and  chloro  in  h20 . 35 

Methionine  in  H20 . 311 

Methoxy  anthraqu inone  f.pt.data . 756 

Methoxy (d i) aceto  phenetide  hydrate 

in  H20 .  707 

benzaldoxime  f.pt.data . 536 

benzene  f.pt.data . 6 10 

benzidine  f.pt.data . 754 

benzoic  acid  in  h20 .  591 

in  alcohols . . . 591 

D  i  st .  resul  ts . 591-2 

f .  pt.data(ref) . 591-2 

stilbene  f.pt.data . 761 

Methoxy  ethanol (Met hyl  cellosolve) 

C.  s.  t .  data . 209 

iso  chavibetol  f.pt.data... . 690 

methyl  cinnamic  acids  in  CfiH6 . 666 

phenyl  furoxime  f.pt.data . 667 

Methyl  acetanilide  in  aq. acetic  acid. ..636 

in  aq.EtOH . 636,637 

in  various  solvents  and  their 

m  i  xt  ures . 637 

f .  pt .  data . 636 


Methyl  acetate  in  H20 .  185-6 

aceto  phenone  c.s.t.data . 198 

acridine  f.pt.data . 746 

adipic  acid  in  h20 . 562 

Methylal  in  H20 . 208 

f .  pi .  dat  a . 200 


Methyl  alcohol  in  H2o(f.pt.) . . 

+  benzene . 

+  benzene  +  H20., . 46_7 

+  bromo  benzene  +  H20 . 48 

+  butyl  alcohol  +  h20 . 49 

+  cciu  +  h2o, .  3,45 

+  CS2 . . 

+  CHClj  +  HjO . 14.45 

+  cotton  seed  oil . 48 

+  cresol  +  h20 . 51,549 

+  cyclohexane . 54,433 

+  cyclohexane  +  h20 . . 

+  EtOH  +  h20 . . 

+  Ethyl  acetate  +  H20 . 45-5 

+  Ethyl  bromide  +  H20 . . 

+  Ethyl  ether  +  h20 . . 

+  glycerol  +  H2° . . 

+  heptane  +  H20 . . 

+  hexane . 53 

+  hexane  +  H20 . ; . 48 

+  iso  butyl  alcohol  +  h20 . 50 

Methyl  alcohol  +  methyl  benzqate  +  H20 

52,584 

+  nitrophenol  +  H20(ref) . ......48 

+  pinene . 677 

+  tetra  ethyl  silan(ref) . 53 

+  tol  uene  +  H2o . 50 

Dist.  results . 48,52 

C.  s.  t  .dat  a; . 53 

f.pt.data . 54-5,585 

Methyl  amine  in  H20 . 64 

0  ist .  resul  t  s . 64-5 

Methyl  amino  benzoate  f.pt.data . 606 

anthraqu  inone  in  EtOH . 733 


f.pt.data . 756 

Methyl  amyl  ketone  in  h2o . 564 

Methyl  aniline  in  glycerol . 553 

+  EtOH  +  H20 . 142 

C.  s.  t  .dat  a . 553 

f.pt.data . 553 

anisate  f.pt.data . 635 

ant  hr  an  i  1  ic  ac  id,  Di  st.  resul  ts . 606 

azo  benzene  f.pt.data . 725 

barbital  f.pt.data . 426 

barbituric  acid  f.pt.data . 291 

benzene,  C.s.t.data . 198 

benzoate  +  ch^OH  +  h2o . 52,585 

f.pt.data . 585 


benzoic  acids(Toluic  acids)  in  h20..586 


i  n  aq.  sol  ut  i ons . 586 

in  various  solvents... . 587-8 

Dist.  results . 587 

f .  pt .  dat  a . 588 

Methyl  benzylamine  Dist. results . 616 

bromo,  etc. benzoates  f.pt.data . 576 

butyl  ether  in  h?0 . 317 
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in  H20. 


, .  436 
,  .300 
,.135 
,.209 
,32-4 
...35 
.  .667 
.  .667 


in  H^O . 


in  HjO. 


C6»6 . 666~7 

. 667 

..817 
..667 
.  .667 
..561 
..563 


butyl  ketone 

butyrate  in  H20 . 

+  EtOH  +  H20 . 

cel losol ve  c. s. t.data. . . . 
chloride  in  org. solvents, 

f  .pt.data . . 

cinnamate  C.s. t.data.... 

f . pt .data . 

cinnamic  acid  in  h20  and 

f. pt.data . 

cryptopines  in  CgHg(f.pts.) 
cumaric  acid 
cumarinic  acid 

cyclohexane  i-n  h20  and  aq.sols, 

+  phenol  +  H  2< 

C.s. t.data . 418,433.559,563 

f. pt.data . 563 

cyclopentane  C. s,t.data,418, 429, 553,559 

desoxy  benzoin  f. pt.data . 757 

Methyl  (d i) amino  benzal  aceto  phenone 

f  .pt.data . 769 

amino  benzoic  acid  f. pt.data . 639 

amino  antipyrine  in  h20 .  728 

f .pt.data . . 

Methyl  (d i)  an  i  I  i ne  in  glycerol . 615 

f. pt.data . 615 

aniline  (bromo) ch 1 oro, n i t ro, f . pt .  dat  a606 
aniline  oxalate  in  H20  and  aq. EtOH. .420 

Methy 1  (d i) d i phenyl  urea  f. pt.data . 757 

dipropionyl  tartrate  f. pt.data . 709 

ethyl  carbinol  c.s. t.data . 36 

malonic  acid  Dist.  results . 293 

naphthylamine  f. pt.data . 708 

nitro  aniline  in  aq.Hcl(ref) . 610 

nitroso  analine  f. pt.data . 609 

Methyl  dinitro  benzoate  f. pt.data . 575 

Methyl  (d  i)  pentanol  in  h20 . 567 

phenyl  sulfonium  picrate  in  h20 . 614 
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methyl  +  phenol  +  H20 . 459 

C.s.t.with  S02 . 459 

tri  methyl  c.s.t.with  aceton i t r i 1 e. . . 85 

f .  pt.data. . .....621 

Pentanol  in  H20...... . . 299, 3 1 6 

di  methyl  in  h20 . . 

ethyl  in  h20 . . 

tri  methyl  in  H20 . 622 

Pentanone  in  . 298 

4-methyl  in  h20 . . 

Peptone  in  h  o  and  pyridine . 950 

Per  chloro  ethane  in  H20 . 67 

Perse itol ,  di  benzal ic  in  org. solvents. 465 

Petrol  (gasol  ine)  in  h20 . . 

Petroleum  in  various  solvents(ref ) . 834 

+  acet  ic  acid . . 

+  acetic  anhydride . 222 

in  liquid  S02 . 934 
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NAME  INDEX 


benzine  in  EtOH . 692 

ether  in  h2o . 833 

Petroselink  acid  f.pt.data . 787 

Phenacetine  in  several  solvents . .  670-1 

in  aq.EtOH . 671 

f .  pt.data . 671 

Phenacyl  arachidate  in  EtOH . 802 

laurate  in  EtOH . 718 

1  ignocerate  in  EtOH . 822 

myristate  in  EtOH . 755 

palmitate  in  EtOH . 766 

stearate  in  EtOH . 790 

Phenanthraqu  inone  in  aq. acids . 734 

in  various  solvents . 735 

Phenanthrene  in  alcohols . 742 

in  various  solvents . 743-4 

+  EtOH  +  dinitro  oxy  benzoic  acid472 

f .  pt.data . 744 

picrate  +  EtOH  +  picric  acid . 744 

Phenetidine  benzene  sulfonate  in  h20...708 

Phenetol  +  Eton  +  h2o . 142 

nitro  f.pt.data . 606 

di  and  tri  nitro, in  several  solvents578 

f .  pt.data . . 

Pheno  barbital  f.pt.data . 707 


Phenol  in  h20 . 372-6 

in  aq.sols . 375-7 

in  org. solvents  +  H20 . 378-85 

in  camphor(f .pts.) . 389 

in  paraffin . 384,389 

in  S02 . . 

+  anil  i  ne(f .  pts. ) . 417 

+  an  i  1  i  ne  +  h20 . 11 15 

+  benzene  +  H20 . 369 

+  benzil  +  H20(ref) . 745 

+  benzoic  acid  +  H20(ref) . 509 

+  EtOH  (f  •  pts. ) . 156 

+  heptane  +  H20 . ....563 

+  hexane  +  H20 . ......457 


+  hexa  methyl  mellitic  acid  +  H20 


(ref).. . 

+  hydroquinone  +  H20 . 

+  iso  pentane . . 

+  methyl  cyclo  hexane  +  H20... 

+  methyl  pentane.  +  H20 . . 

+  naphthalene  +  H2o(ref) . < 

+  octane  . . 

+  piperidine  +  h20 . 

+  pyr  id  i  ne  +  h20 . . 

+  pyr id i ne (f • pt s. ) . 

+  tri  ethyl  amine  +  H20(ref). 

C.s.t.data . 

f.pt.data . 

acetate, n i t ro  f.pt.data . 

acetate, tri  bromo  f.pt.data . 

ethyl  methyl  f.pt.data . 

Phenol  ate  of  phenyl  ammonium  in  h20 


. . . .781 
. .398-9 
,...312 
....563 
. .. .459 
. . . . 649 
....621 
....308 
....287 
.. .. 289 
....467 
. . . .389 
....390 
....577 
....569 
....642 
....708 


Phenol  phthaleine  in  h?0 . eoo 

in  org. solvents . g00 

Phenoxy  propionic  acid  ethyl  ester, tri 

n  itro,  f.pt.data . 686 

Phenyl  acetic  acid  in  h2o . . 

i  0  aq.  sol  ut  ions . 582 

in  alcohols  and  other  sol  vent s.  582-4 
C*S*ta(j£lt6Laaaaaaaaaaaaaaa#MVV###s§0]i 

f .  pt.data. . . . . . . 5g2| 

acridine  f.pt.data . .-..720 

alanine  in  h20 . ..639-40 

alazine.thio,  f.pt.data . 747 

amino  acetic  acid  in  h2o . 606 

+  phenyl  glycolic  acid  +  H20(ref)606 

anisyl  ketone  f.pt.data . 748 

benzoate  f.pt.data . 723 

benzyl  f.pt.data . 726 

brom  oxy  propionic  acid  in  CHCI3....631 

Phenyl  caproic  acid  in  h2o . 707 

carbamic  acid  tri  chlor  ethyl  ester 

f.pt.data . 630 

carbonate, di  n itro,  f. pt.data . 720 

cinchoninic  acid  in  h2o..* . 760 

in  org. solvents . 760 

di  bromo  propionic  acid  in  CC 1 4  and 

pet  .ether . ^ . . . .  630 

di  chlor  acetate  f.pt.data . 5 7 1 

Phenyl  (d  i)  but  ad  iene  f.pt.data . 761 

carbazide  f.pt.data . 727 

carbinol  f.pt.data . 726 

carbonates  f.pt.data . --724 

di  methyl  urea  f.pt.data . 757 

ethyl  (d  i)  urea  i  n  h20 . 775 

i  n  aq.  EtOH . .  •  *775 

in  org. solvents . . 

f.pt.data . . 

guanidine  in  rubber(ref) . 727 

f .  pt.data . 727 

methane  f.pt.data . . 

methyl  carboxylic  acid, dinitro  in 

. . 7u6 

methyl  triazine  f.pt.data . 761 

Phenyl  di  methyl  sulfonium  picrate  in 

. . 61* 

Phenyl  (di)  urea  in  h20 .  726 

i  n  org.  solvents . . 726 

Phenyl  ethane, penta.n itro,  i n  H,0 . 571 

Phenyl  ether  +  EtOH  +  h20 . 1U5 

C.s.t.data . 584,700 

f.pt.data . 700 

ethinyl  di  phenyl  carbinol  ether 

oxides  in  org. solvents . 817 

ethyl  amine, mandelates  in  H20 . 763 

ethyl  barbituric  acid  r. pt.data . 707 

ethyl  nitramine.tri  nitro,  in  H,,0...579 

glyoxal  phenyl  hydrazones  in  EtOH 

and  other  solvents .  747-8 
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name  index 


,606 
,596 
,635 
>  U  24 
.726 
.424 
.380 
.424 
.  799 
.642 
.747 
.748 
.447 
.447 
.801 
.  801 
.553 


glycolic  acid  in  h20 . 593 

in  aq.sols . 594-5 

in  org. solvents . . 

+  phenyl  amino  acetic  acid  +  H20 

(ref) . 

f .  pt.data . . 

hydracryl ic  acid  in  h2o . 

hydrazine  in  H20(f.pts.) . . 

i  n  aq.  EtOH . . 

comp. of  liquid  layers . . 

+  phenol  +  HjO . . 

f. pt.data . 

hydrazine  helianthate  in  h20 . 

hydrazone, acetone, i n  h20. . . 

hydrazones, phenyl  glyoxal  in  EtOH.. 

in  org. solvents . 

hydrazones  of  sugars  in  h20 . 

in  alcohols . 

Phenyl  methyl  acridium-Hcl  in  HjO . 

i n  aq. sol ut ions . 

methyl  amine-Hcl  in  h20 . 

methyl  furoxime  f. pt.data . 629 

methyl  picramides  in  EtOH . 724 

methyl  tri  chlor  ethyl  carbamate 

f  .pt.data . 667 

nitro  chloroform  f. pt.data . 469 

phosphate  etc. f. pt.data. . . 780 

phosphine  oxide  etc. f. pt.data . 780 

phthalyl  hydrazide  in  EtOH(ref) . 745 

in  org.  solvents(ref) . 745 

propioiic  acid  in  org. solvents . 622 

propionic  acid  in  h20 . 634 

i  n  org.  solvents . 634 

Dist.  results . 634 

f.  pt.data . 634 

pyrrole  in  S02 .  666 

salicylate  in  aq.EtOH . 723 

in  org. solvents . .....723 

f .  pt.data . 723-4 

sel  inide.d  ibromo  in  c6H6(ref) . 698 

semi  carbazide  f. pt.data . 560 

tartr imide  etc.  in  h20 . 665 

in  CH30H . 665 

tel luride.di  bromo  in  c6H6(ref) . 698 

Phenyl  (tetra) ethylene  f. pt.data . 822 

thio  carbamide  in  h2o . . 

in  aq.salt  sols . 544 

in  aq. alcohols  etc . 645-6 

thio  urea  in  H20 . 544 

in  aq.salt  sols . . . . 

in  aq. alcohols  etc .  545-6 

tolyl  amine  f. pt.data . . 

Phenyl  (tri) arsine  etc. ,  f.pt.dat a . 780 

acetic  acid  in  aq.  acetic  acid . 801 

bromo  methane  in  c,H, .  7 

carbinol 

f  •  P  t  •  d  3 1  3 


,n  C6H6* 


guanidine  in. aq.EtOH . 795 

f  .pt.data . 79^ 

methane  in  org. solvents .  792-4 

in  liquid  S02 .  79? 

f .  pt  .data . 794 

Phenyl  tri  nitro  methane  f. pt.data . 491 

tri  nitro  methyl  nitramirie  f.pt.data492 

Phenyl  (tri)tri  nitro  methane . 792 

Phenyl  urethan  f. pt.data . 542,  639 

veronal  f. pt.data . 760 

voluntal  f. pt.data . 630 

Phenylene  bis  azo  phenylene  diamine 

•HCl  in  H^O  and  pyridine . 781 

Phenylene  diamines  in  H2O . ....424-5 


C6H6' 


.425 
,424 
,426 
,608 
,  609 
,0. . . 708 


1  n 

0  ist. results. 

f  .pt.data . 

Phenylene  d iamines, acetyl  in  h20... 

' 0  ^6^6 . 

di  amine  benzene  sulfonate  in  h2^ 

diamine,  diphenyl  f. pt.data . 781 

Phloro  glucinol,  in  h2o . 404 

in  org. solvents . M04 

f  .pt.data . . 

tri  nitro  f. pt.data . 340 

Phlorone  in  EtOH  and  quinoline . 585 

Phosgene  (Carbonyl  chloride)  vapor 

pressures . 8-9 

Phosph  ine  (tr  i  ethyl)  sulf  ide  f..  pt.data.  .466 

tri  phenyl  f. pt.data . 780 

Phospho  butyric  acid  in  h20 . 239 

Phosphono  acetic  acid  in  h2o . 125 

propionic  acid  in  H?0 . 204 

Phosphor  hexa  fluoride,  pyridine  in  h20290 

hexa  fluoride  tetra  ethyl  ammonium 

•  n  H20 . 281 


hexa  fl uor ide, tetra  methyl  ammonium 


in  H2o. 


,  281 


toluol  d i azon i urn, hexa  fluoride  in 

H2° . . 

Phthalan, tetra  methyl  f. pt.data . 709 

Phthaldehyde  in  H  0(f.pts.) . 571 

Phthal  ic  acid  in  h2o . 572-3 

in  aq. solutions . . 

in  alcohols  and  other  sol  vent s. 574-5 

+  benzoic  acid  +  H2o(ref) . 509 

Dist,  results.  ..••••  ...... .........574 

f .  p  t .  d at  a. 
nitro  in  HO 


. .  575 

•  2-  and  aq.sols . . 

Phthal  ic  anhydride 

i  n 


in  H20. 


,569 


Phthal ide 


795 

795 
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org.  solvents . . 

f .  pt .  data . .  t  m ...... ...  570 

f. pt.data . . 

carboxylic  acid, amide  in  H  O. ..... *.’.623 

Phthal  imide  in  ho0  and  pyridine . 569 

,...623 

■ . . .570 


Phthalon ic  acid  in  ho  and  CHCl  . 
Phthalyl  chloride  f. pt.data _ 


name  index 


phenyl  hydrazide  in  c6«6 . 745 

in  EtOH  and  other  solvents(ref) . . 745 


Physost  igmine  in  aq.sols . 758 

salicylate  in  H20  and  org. sol  vent s. . 758 

Picol  ines  in  h20 . 420,436 

in  aq. acetone . 436 

in  aq.EtOH  (ref) . 420 

Picramide (t r i  nitranil ine) in  glycol 

diacetate . 353 

f  .ot.data . 353 

Picramides, methyl  phenyl  in  EtOH . 724 

Picric  acid  (tri  nitro  phenol)  in  H2o  324-5 

in  aq. solutions . 325-7 


in  aq.EtOH  and  other  org. cmpds. 328-9 
in  org. solvents  and  their  mix¬ 


tures . 332-9 

+  C6H6+  naphthol  (ref) . 660 

Di  st.  results . 330-2 

f .  pt  .data . 338 

Picrotoxin  in  H20  and  pyridine . 826 

Picryl  chloride  f.pt.data . 320 

sulfide  f.pt.data . 320 

Pilocarpine  in  oil.... . 690 

hydro  chloride,  etc.  in  h20 . 690 

i  n  org.  solvents . 690 

Piini  1  ic  acid  in  cfiH6 . 561 

Dist.  results . 561 

ethyl  ester  in  h20 .  691 

Pinacol  in  H20(f.pts.) . **62 


Pinacone.desoxy  benzoin  f.pt.data . 825 


Pinene  +  EtCH  +  . 

+  other  cmpds . 677 

f .  pt  .data . 677 

hydrochloride  in  HC00H . 677 

Pipecol  in  f.pt.data . . 

Piperidine  in  H20(f.pts.) . 30? 

+  acetic  acid  +  pyridine  +  h20 

(ref) . . . .  . . -*307 

+  aniline  +  h20..... . ...307 

+  aniline  +  pyridine  +  HjO  (ref ) . .307 

-f  phenol  +  H20 . . 

Dist.  results . . 

f .  pt.data . . 

hydro  chloride  in  h2o . 309 

in  org. solvents . 309 


acid  phthal ate  Dist. results 

diphenyl  in  h20 . 

methyl  in  h20 . 

Dist. results . 


methyl, ethyl, propyl  nitroso.etc. 

H20(ref) . 

Piperine  in  H20 . 

in  org. solvents . 

Piperonal  in  org. solvents . 

f.pt.data . 

aceto  phenone  f.pt.data . 

P i peronal  (d i) acetone  f.pt.data . 

P i perony 1 ic  ac Id, D i st . resul . . . 


i  n 

...,309 
.. . .690 
690,769 
....572 
....572 
. ...  760 
....792 
....572 


P i perony l  acrylic  acid  in  H2o . 

Piperonyl idene  diacetate  f.pt.data . 

Plasma  proteins  in  phosphate  solutions. 


(ref ) . . 

Poly  iso  propeny I  methyl  ketone  in 

Various  solvents(ref ) . 838 

Polysterols  in  org.  solvents(ref ) . 838 

Polyvinyl  acetate  in  org. solvents(ref ) .  838 

Ponceau  in  H20.and  org. solvents . 800 

Porphyrins  Di  st .  resul  ts  (ref ) . 825 

Propanol  dimethyl  in  h20 . 316 

Propene  2-methyl  in  several  solvents. .. 241 

Propio  anilide  in  aq.sols . 636 

f .  pt.data . 636 

Propiolic  acid  ip  H  o(f.pts.) . 164 

phenyl  in  several  solvents . ..622 

Propionamide  c.s.t.data . 1 9 8 

Propione(Diethyl  ketone)  in  h20 . 298-9 

Propionic  acid  in  H20(f.pts.) . 186 


+  CCl  u  +  h2o . 3 

+  toluidine  +  HjO . 558 

Dist.  results . . . . 

f .  pt .  dat  a . 193 

di  bromo  Dist. results . 165 


ethyl  ester, tri  nitro  phenoxy  f.pt. 


dat  a. . . . . . 687 

phenyl  di  bromo  in  CCl„ . 630 

in  pet. ether... . 63O 

Propionic  aldehyde  in  h20 . 175 


Propion itr  i  le  in  h20 . 169 

C.  s.  t .  data . 433 

f .  pt  .dat  a . 169 

Prop iony 1  (d  i) d  i  methyl  tartrate  f.pt. 

data . 709 

Propyl  acetate  in  h20 . 197,300 

+  EtOH  +  H20 . 300 

Propyl  acetic  acid(Valeric  acid)  in  h20301 


Dist. results . 

Propyl  alcohol  in  h20 (f . pt s. (ref ) 

+  benzene . 

+  bromo  benzene  +  h20 . 

+  bromo  toluene  +  H20 . 

+  CCl 4  +  h2o . 

+  CHCl  ^  +  H2° . * . 

+  ethyl  bromide  +  H20 . 

+  iso  amyl  alcohol  +  HjO... 

Dist. resul ts . 

amine  in  H20 . 

Dist. results . 

amine  HC 1  in  h20  and  CHCl^.... 

anisole  in  aq.EtOH . 

f.pt.data . 

bromide  in  H20 . 

+  EtOH  +  H20 . 


.  301-2 
....205 
....208 
....206 
....206 
....205 
. ...  205 
....205 
....207 
....206 
197,208 
197,213 
....198 
....668 
....668 
....197 
. ...  144 


butyrate  in  h20 
+  EtOH  +  H„0 


565 

565 
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NAME 

Propyl  chloride  in  «20 . 197 

cinnamic  acids  in  C0h6 . 666 

cyclo  pentane  c.s.t.data. . 418,553 

Propyl  (di)  amine  Oist. results . 465-6 

amine  acid  phthalate  Di st .  resul t s. . . 466 

azo  phenol  f.pt.data . 821 

ether  in  H^O . 1461 

Propyl  dimethyl  sulfine  perchlorate  in 

h2o . . 

Propyl  ethers  of  propylene  glycol  in 

HO . 

ethyl  ether  in  h20 . 317 

formate  in  h20 .  244,249 

glycol  ester  in  EtOH . .......791 

iod  ide  i  n  H20 . 197 

•iso  propyl  ether  in  h20 . 461 

ketone  in  h20 . *564 

leucine  hcI  in  alcohol s(ref) . 456 

malonic  acid  in  h2o .  167,430 

methyl  azo  phenol  f.pt.data . 811 

methyl  ether  in  h20 .  271 

methyl  ketone  in  h20 .  298 

piperidine  in  h20 . 621 

Dist.  results . ..621 

propionate  in  h20 . 437 

in  aq.  EtOH . 437 

Propyl  succinic  acid  f.pt.data . 562 

urethan  in  h20 . 452 

Propyl (tri)  amine  acid  phthalate 

Dist.  results . 466 

Propylene  in  h2o . 174 

in  several  solvents . 174 

bromide  i n  h20 . . 

f . pt . d at  a. . . 1 74 

chloride  in  h20 . . 

in  aq.  sal  t  sol  . . . 

ProteinSjSalting  out  experiments (ref ).. 849 

Pseudo  cumene  f.pts.with  S02(ref) . 641 

cumidene  in  h2o . . 

Purpurine  in  EtOH . . 

Pyramidon  in  h2o . . 

f.pt.data.... . . ...729 

Pyrene  in  EtOH  and  toluene . 759 

f.  pt.data . . 

Pyridine  in  H2o(f.pts.) .  286-7 

+  acet  ic  acid . 115 

+  aniline  +  H20 .  288 

+  aniline  +  acetic  acid  +  H2o....i05 

+  benzene . . 

+  Phenol . . 

+  phenol  +  h20 .  207 

+  piperidine  +  aniline  +  HO (ref) 307 

Dist.  results .  288-9 

C.  s.t.data .  oon 

. 290 

Pyridinamino  succinic  acid  in  H„o . 290 

Pyridine(di  methyl)  in  h2o . . 

phosphor  hexa  fluoride  in  h2o  .....**290 


INDEX 

tri  methyl  in  h20 . • . 616 

Dist.  results . . 

Pyrocatechol  in  h20  and  aq.HCl . 391 

in  org.  solvents . 391 

+  glycerol . 209 

+  phenol  +  HjO . 380-1 

f.pt.data . 392 

Pyrogallol  in  h20  and  aq.HCl . 404 

In  org. solvents . 404 

f.  pt.data . 404 

Pyrrol ,  phenyl  in  S02 . 666 

tetra  iodo(indol)  in  h20 . 213 

in  org. solvents . 213 

Pyrone(di  methyl)  in  org.  solvents. . .551 

f .  pt.data . 551 

Pyrotartaric  ac id  (Gl utar ic  acid, Methyl 

Succinic  acid)  in  h20 .  294 

in  alcohols . 294 

Dist.  results . 293 

Pyroxylin  nitrates  in  EtOH  and  ether. ..837 

Pyruvic  acid  D i st.  resul ts. . . . 1 6 6 

Quebrachine  in  H2o  and  EtOH . 816 

Quercetin  in  H20 . 756 

i  n  org.  solvents . 756 

Quercetrin  in  H20 . 756 

in  org. solvents . ....756 

Qu inald  ine, benzoyl  tetra  hydro  f.pt. 

data . 761 

Quinhydrone  in  h?o . 702 

in  aq.  0.  in  HCl . 701 

in  aq.EtOH . ........702 

Quinidine  in  h20 .  797,810 

in  org. solvents .  797,810 

salts  in  h20  and  org. solvents . 810 

Quinine  alkaloids  in  h2o . . 

in  org. solvents . 797 

Quinine  in  h20 .  797.  803,809 

in  &(],solSi*,i,,,,,,ll,,,ai,la,ll0Q^ 

in  org. solvents . 803-5,809 

Oist.  results . . 

f. pt.data......... . . ...805 

salts  in  h20 . 805-6,  808-9 

in  aq.  sols . 806-8 

in  org. solvents . . 

ethyl  carbonate  in  c6h6 . 808 

in  pet. ether . . 

iodo  b Ismuthate  in  acetone . 808 

pyro  tartrate  in  EtOH . ’ " * S09 

Quinine  salicylate  in  aq.EtOH . 809 

sulfate  in  aq.sols . eQ9 

i  n  org.  solvents . . 

tannates  in  h20  and  aq.  HCl . 80o 

Quinoline  +  Eton  +  urea . . 

Dist. results . 

f.pt.data .  '62* 

ethiodide  in  Ho  and  CHC1  ’!.*!  1  !!! 

he  1 ianthate  i n  H  0.  ^ 

2  . . 
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NAME  INDEX 


Quinone  in  h20 . 343 

in  aq.  sois . 344-5 

f .  pt.dat  a . 345 

dibromo  chlor  imide  in  H^o . 319 

dibromo  oxime  in  H?0 . 319 

Raffinose  in  h20 .  784 

in  aq. pyridine . 713,783 

in  pyridine . 714 

Resorcinilic  acid  oist. results . 531 

Resorcinol  in  h20 . 392-3 

in  aq.HCl . 393 

in  EtOH  and  other  solvents . 393-4 

+  hexane  +  nitrobenzene . 458 

+  phenol  +  H20 . \382 

+  urea  +  diphenyl  amine. . 61 

Dist.  results . 396 

f .  pt.data . 395 

tri  n itro (Styphnic  Acid)  in  aq.acids339 

in  glycol  diacetate . 339 

f.  pt.data . .  .  .3*10 

Rhamnose  in  alcohols . 448 

Rhinitol , d ibenzal ic  in  org. solvent s. ... 465 

Ricinine  in  several  solvents . 588 

Ricinoleic  acid  in  h20 . 500 

Rosaniline  in  H20  and  pyridine . 801 

hydro  chlor ide.tr iphenyl  in  several 


solvents . . .  • 

Rosol ic  acid  in  h20  and  pyridine.... 
Retene  +  EtOH  +  dinitro  oxy  benzoic 

acid . 

f .  pt.data . .  • 

Retenone  in  several  solvents . 

Saccharin  in  h20 . 

in  org. solvents . 

Dist. results . 

Salicin  in  h20  and  other  solvents... 

Sal icyl aldehyde  in  h20  and  c6h6 . 

in  glycerol . 

f .  pt.data . . . 

Salicylamide  oist. results . 

Sal icyl ic  acid  in  h20 . 

in  aq.  sol  . . . 

in  aq.EtOH  and  other  cmpds.... 

in  org. solvents . 

+  phenol  +  HjO.  •  •  •  . . . 

Dist. results . . 

f  .pt.data . . 

Sal ipyrine  in  aq.sols . 

f .pt.data . 

Salol  in  aq.EtOH . 

i n  org. solvents . 

f. pt.data . 

Santonin  in  h20  and  other  solvents. 

Sarcosine  in  h20 . 

anhydride . 

Scopolamine. HBr  in  several  solvents 

Sebacic  acid  in  . . 

Dist. results  . 


,...801 
,  .. .801 

.. . .472 
. ...  781 
,...819 
,  ..  .478 
, . . .478 
, . . .478 
....729 
....498 
....210 
. . .  .498 

. 54 

. .517-9 
.519-22 
..522-3 
..525-7 
..383*4 
..524-5 
...  5  28 
....781 
....781 
. .. .723 
....723 
. .723-4 
. . . . 758 
....201 
201,430 
....777 
....683 
....683 


ethyl  ester  in  h2o . . 

Selonium  p icrate, n itro  dimethyl  in  H  0.750 

Serine  in  h20 . ?..204 

in  aq.EtOH . . 

Shel  lac  in  ether . 933 

S itostanol  f. pt.data.* . 825 

Skatol  f. pt.data . 631 

Sodium  adipates  in  aq.EtOH . 431 

citrates  in  EtOH . 429 

fumarates  in  EtOH . 217 

maleates  in  aq.EtOH . ..217 

malonates  in  h20 . .....169 

phthalates  in  aq.EtOH . 575 

tri  carballates  in  aq.EtOH . 426 

Solanine  in  h20 . 829 

Sorb itol ,d ibenzal ic  etc. in  org. solvents465 

Sorbose  in  H20  and  alcohols . . . 447 

Sparteine  in  h20  and  aq.sols . .....759 

sulfate  in  and  aq.sols . 756 

Spirit  of  Turpentine  in  EtOH . 837 

Stearamide  f. pt.data . 79 1 

Stearanilide  f.  pt.data . 822 

Stearic  acid  in  h20 . 787 

in  aq.EtOH . 787 

in  org.  sol  vents. . . 788 

f.pt.dat  a . 765,786,  7  88-9 

anhydride  in  EtOH . 791 

esters  of  ethylene  etc. in  EtOH . 791 

Stearins  (di)  and  (tri)  in  several 

sol  vent  . . 789-90 

f. pt.data . 790 

Sterol  allophanates  in  several  solvents 

(ref) . 846 

Sterol  ic  acid  f. pt.data . 783 

Stibine.tri  phenyl  f. pt.data . 780 

Stigmastan  f. pt.data . 823 

Stilbene  f. pt.data . . 

di  methoxy  f. pt.data . . 

Strychnine  in  h20  and  other 

solvents . 812-3 

Dist.  results . 813 

salts  in  h20  and  other  sol  vent s. .. 813-6 

arsenate  in  H^O  and  CHClj . 81? 

benzoate  in  H20 . 814 

bromo.chloro  etc. benzoates  in  h2o...814 

formate  in  HjO.and  EtOH . 813 

HBr.HCl  etc  in  H20  and  other  solvent 

solvents . 814 

hel  ianthate  in  h20 . 815 

iodo  salicylate  in  h20 . 814 

nitrate  in  h20  and  other  sol  vents. .. 815 

Dist.  results . 815 

oxalate  in  h20 . 815 

perchlorate  in  h2o . 815 

sulfate  in  h20  and  other  sol  vent s. . .815 

sulfon  propionate  in  h20 . 815 

tartrate  in  . . 816 

tri  chlor  acetate  in  h20 . 815 
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Styphnic  acid  in  aq.sols. 
in  glycol  di acetate 
f.pt.data 
Styrl  ketone  f 
Suberic  acid  i 
in  alcoh 
ethyl  ester 


■  339 
,339 


1  h20  and  aq.sol s. . . 

+  ethylene  cyanide  +  H-O(ref).. 


«20{ref), 


214 

467 


+  tri  ethyl  amine 

Succinamide  in  H20 .  218,260 

in  . . 218 

f .  pt.data . 218,  260 

Succinic  acid  in  h20 .  224-5 

in  aq.sols... .  225-8 

in  alcohols . 230 

in  org. solvents . 231 

0  i  st .  results .  2  29-30 

f.pt.data . . 231 

dichloro  in  h20  and  other  sol  vent s. . 217 

f .  pt.data . 217 

diethyl  in  h2o . 6 1 7 

n  i tr i 1 e  (Et hy lene  cyanide)  in  h20....214 

in  aq.sols . 214 


EtOH  +  H20(ref ) . 214 

benzoic  acid  +  H,0(ref) . 509 


benzil  +  H 


>0(ref) . 


1  745 


D i st . result  s. 


m  h2o. 
in  EtOH  etc.. 


Tal itol,tribenzal ic,  in  org.  sol  vent s. ... U65 

Tartramide  in  H20(f.pts.) . 26u 

Tartaric  acid  in  h20 . *.233-4 

!n  aq‘sols . 234-5 

!n  aq*Et0H . .  234-5 

in  org. solvents . 

. •  •  •  06 


in  rubber 

solvents. . 
in  several 


,  676 

432 

339 


ethyl  ether  +  H20(ref) . 214 

mannitol  +  H20(ref ) . 464 

naphthalene  +  H20(ref) . 649 

sucrose  +  H20(ref ) . 214 

Di  st.  results . 214 

Succ inchlor  imide  in  several  solvents. . 215 

Sulfanilic  acid  in  H.o . 423 

Sulfobenzoic  acid  chloride  f . pt .data. . .469 
Sulfonal  in  several  solvents . 568 


. 317 

f .  pi. data . 568 

Sulfon  an i  1  ide, methyl  toluene  in 

aq. acet  ic  acid . . 

toluene,  in  aq. acetic  acid . 727 

Sulfonium  per  chlorates  in  h  0 . 213 

p icrate, n itrod i  methyl  in  h  o . 750 

(tri  ethyl) iodide  in  HO  and  in 

CHCl  ^ .  2 

Sulfur  in  aniline 
d  ioxide  in  CC1 
Tannic  acid 


0  i  st .  resul  t  . .  235-6 

f .  pt.data .  236-7 

Taurine  in  H20 . l62 

Terephthal ate, d  i methyl  f.pt.data . 667 

Terpin  hydrate  in  H20  and  EtOH . 685 

f .  pt  .data . 685 

Terpineol  in  H20 .  682 

Tertiary  butyl  alcohol  f.pt.data . 2 7 1 

Tetra  bromo,chloro,  n itro  etc. See  Bromo 
(tetra)Chloro(tetra)etc.and  also 
the  parent  compound. 

Tetra  hydro  carvone  in  HO.. 

Tetra  methyl  thiuram  sulfide 

(ref) . 

Tetra  nitraniline  in  several 
Tetra  nitro  penta  erythrrtol 

sol  vent  . . 294 

f .  pt.data . 294 

Tetral  in  in  H20 .  668 

Tetrona'I  in  H20  and  -EtOH . 568 

D i  st .  results . 317 

Tetryl  in  h20  and  org. solvents . 496 

f .  pt.data . 497 

Thebaine  in  H20 .  796 

in  several  solvents . 796 

picrate  in  h20 .  796 

in  other  solvents . 796 

Theobromine  in  several  solvents . 552 

Dist.  results . . 

Theophyl  1  in  in  h20  4  EtOH . 552 

Dist.  resul  ts . 552 

Thiacetic  acid  Dist. results . us’ 

Th  i  oca  r  bam  ide  (phenyl )  in  H20 . 544 

in  aq.  sol . . 544-6 

Thio  diphenyl  amine  in  S02 . 695 

Thiophene  f.pt.data . 215 

carbonic  acids  in  H20(?) . 286 

Thio  phenyl  alazine  f.pt.data . 747 

Thio  s inami ne ( Al 1 yl  thio  urea)  in  H  0. 
in  EtOH . 


243 

243 

243 


466 
417 
.  .4 
746 
746 


f .  pt  .data . 

Thio  (tri) acetaldehydes  in  several 
solvents . 

benzaldehydes  in  several  solvents... 

Thiourea  in  H20 . 

i  n  aq.  sol  s. 
in  alcohols 
allyl  phenyl  in  several  solvents. .. .669 
f.pt.data 
d  i  tol y 1 


434 

434 

.  .41 
4  2-3 

43 


,  669 


f  •  pt.  data .  757 

phenxi  ^  . . :::5U4 

^  a<l-sols . . 

in  aq. EtOH  and  other  cmpds . 545-6 

Thiuram  su 1 f ide, tetra  methyl  in  rubber  " 
(ref) . 

Thymo  hydro  quinone  f.pt.data _ *,175'u32 
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•  NAME 

Thymol  in  H20 . 673 

in  aq.sols . 674 

in  oils . . 

+  phenol  +  H20 . 385 

D  i  st .  resul  t  . . 674 

f .  pt .  dat  a . 675 

Thymo  quinone  f.pt.data . 670 

Tolan  f.pt.data . 744 

Tol id i ne  (n itro) benzene  sulfonate  in  H20707 

Tol ual dehydes,  hydroxy  in  h20 . 584 

in  C6H6 . 585 

Toluene  in  h20 . 542 

i  n  aq.  Na  ol  eate . 543 

in  HC00H . 25 

in  sulfur . 543 

f .  pt .  data . 543 

+  acetone  +  H20 . 180 

+  bromof  orm . 12 

+  H20 .  142-4 

4  EtOte  +  glycol . 154 

+  ^ 1  y  +  acetone . 157 

+  mechyl  alcohol  +  H20 . 50 

diamine  in  rubber(ref) . 560 

Toluene  sulfonamides  in  H20 .  560 

f .  pt.data . 560 


sulfonani 1 ide,  in  aq. acetic  acid. ...777 
sul fonan i 1 ide, met hyl  in  aq. acetic 


acid . . . 754 

sulfonic  acids  in  aq.H2s0u . 552 

sulfonyl  chlorides  f.pt.data . 542 

Toluic  acids  in  H,,0 . 581-2,586 

i  n  aq.  sols . 582,586 


i n  org. solvents. . . . « 

Dist. results . 

C.  s.t.data . . 

f.  pt.data . . 

hydroxy, i n  h20 . 

i n  ot  her  sol  vent  s. . 

Toluidines  in  h20 . 

in  aq.sols . 

in  several  solvents 
+  acet ic  acid  +  h20 

•f  cyclohexane . 

+  EtOH  +  H20 . 

+  glycerol . 

Dist. results . 


581-2.584,587-8 

. 582-3,587 

. 584 

.  584,588 

. 598 

. 599 

. 554-5 

. 555,558 

. 560 

.  556-7 


•  •433 
.  .  144 
..210 
557-8 


C. s.t.data . 

f.pt.data . 

hel  ianthates  in  h20 . 

(n itro) benzene  sulfonate  in  h20 . 

tri  chlor  acetate  in  h20 . 

Toluido  methyl  anthraqu i none  in  EtOH... 
Toluol  diazonium  phosphor  hexa  fluoride 

in  . . 

Tol y 1  amine, phenyl  f.pt.data . 

Tolyl  (d  i)  amine  f.pt.data . 

thio  urea  f.pt.data . 


559 

559 

816 

707 

635 

733 

535 

727 

753 

757 


INDEX 

Tri  acetin  in  c6Hfi . . 

Dist.  results . . 

Tri  amylose  in  h2o . . 

Tri  azine, methyl  diphenyl  f . pt . dat a. . . . 761 

tri  phenyl  f.pt.data . 780 

Tri  benzyl  amineHCI  in  h20 . . 

i  n  CHCI3 . . 

Tri  bromo.chloro, n itro, etc.  See  Bromo 
(tri)  ,Nitro(tri)etc.and  also  the 
parent  compound 

Tri  butyrin  in  C6h6  (ref ) . . . . . . 257 

Tri  caprin  in  several  solvents . 685 

Tri  caproin  in  C6H6(ref) . 440 

Tri  caprylin  in  c6H6(ref) . 620 

Tri  ethyl  amine  in  h20 . 466-7 

in  aq.  sol  s(ref) . . 467 

in  aq.  EtOH . 467 

+  benzil  +  H20(ref) . 745 

+  CS2 . 10 

+  ethyl  ether  +  H20(ref) . 467 

+  formic  acid . 32 

+  mannitol  +  H20 . 464 

+  naphthalene  +  H20(ref) . 467 

+  phenol  +  H20(ref) . . 

+  sucrose  +  H20(ref) . 467 

Dist.  results .  467-8 

f.pt.data . 468 

hydrochloric  acid  in  H20 . 468 

in  CHCl ^ . 1168 

Tri  ethyl  phosphine  sulfide  f.pt.data. .466 

sulfonium  iodide  in  h20 . ,.  466 

in  CHClj . u66 

Tri  glycine  in  aq.EtOH . 432 

hydantoic  acid  in  H20 . 562 

in  EtOH . . 

Trf  hydroxy  benzoic  acid  Dist. results.  .533 

Tri  laurin  in  EtOH  and  quinoline . 717 

in  several  solvents . 718 

Tri  methyl  amine  in  H20(ref) . 210 

in  various  solvents . 211 

Dist.  resul  t  . . 211-2 

acid  phthalate  Dist. results . 213 

chloro  pi  at  i  nate  in  aq.EtOH . 212 

Tri  methyl  butane  C. s.t.data . . 

carbinol  . . . 

ethy lene ( Amyl ene) i n  aq.Na  sal icyl ate298 

in  liquid  CO  . 298 

+  aniline . 298 

glycocol  1  (Betaine)  in  H20 . 3°9 

in  alcohols . ^®9 

sulfine  per  chlorate  in  h£0 . 213 

Tri  methylene  cyanide  (Glutaronitrile) 

in  . . 290 

glycol  esters  in  EtOH . 791 

tri  nitramine  in  several  sol  vents. .. 196 

. .  196 

f .  pt  .data . 

tri  sulfoxide  in  h20 . 193 
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NAME 

Tri  myristin  in  several  solvents . 755 

Tri  nitrar.'sole  in  H.O . * . 495 

ii  0  s 

in  org . sol  vent . . 

f.pt.data . 4y° 

Tri  nitro  benzene  in  h20 .  323 

in  aq.EtOH . . 

in  org. solvents . .  * . ^23 

f.pt.data . ^2U 

cresol  f.pt.data . 495 

phenol  (Pier ic  acid)in  H20 . 324-5 

in  aq.  sols .  325-7,329 

in  aq. alcohols . . 

in  solvent  mixtures . 334-9 

0  ist .  results.* . . 

f .  pt.data . . 

resorcinol  in  glycol  diacetate . 339 

toluene  in  h20. . . . 492 

in  cono.  H2SOu . 494 

in  org. solvents . .492-3 

f .  pt  .dat  a . 494 

Tri  olein  f.pt.data . 787 

Trional  in  H20 .  568 

in  serum . 62? 

in  EtOH . 568 

0 i  st .  resul  t  . . 317,622 

Tri  palmitin  in  several  solvents . 766 

Tri  phenyl  acetic  acid  in  aq. acetic 

ac  id . 801 

amine  in  alcohols . 780 

i  n  Cs2 . 705 

f . pt . data . 780 

Tri  phenyl  arsine  etc. ,  f .  pt  .dat  a . 780 

benzene  f._pt.data . 821 

carbinol  in  C6H6 . 795 

f.pt.data . 795 

carb i no 1 , tetra  methyl  diamino  f.pt. 

data . . 

guanidine  in  aq.EtOH . 795 

f.pt.data . 795 

methane  in  org. solvents .  792-4 

in  liquid  S02 .  792 

f.pt. dat  a . 794 

Tri  stearin  in  several  solvents . 790 

f.pt.  data . . . 790 

Tri  tolyl  arsine  f.pt.data . 534 

Tropacocaine  in  h20 .  776 

Tropic  acid  in  h2o . . 

Tryptophan  in  H20 . . 

i  n  aq.  sol  . . 689 

i  n  org.  ac  ids . . 

Turpentine  in  EtOH . . 

+  methyl  sulfate . . 

Tyros. ne  in  H20 . *.**”640 

•  n  aq.  sol  . . . 

di  iodo  in  h2o . . 

Ulexinein  h20  and  other  solvents .  690 

Undecane  C.s.t.data . 418;691 

acids. bromo,  f.pt.data . . 


INDEX 

691 

Undecyl ic  acid  f.pt.data . 

Undecyl  malonic  acid  in  c6h^ . 754 

Uramido  valeric  acid  in  HjO . 442 

. 442 

Urea  (Carbamide)  in  h20 . 

in  aq.  acids . . 56  9 

in  alcohols  and  other  solvents. 58-61 

ammonia  +  H20(ref) . 59 

+  ammonium  carbonate  +  HjO (ref ) . . . 59 

+  benzoic  acid  +  EtOH . *...60 

+  ethyl  ether  etc . 61 

+  diphenyl  amine(ref) . 

+  d i phenyl  ami ne  +  resorc i nol (ref ) . 61 

+  quinoline  +  EtOH . 61 

benzyl, tolyl  and  methyl  phenyl  in 

H20  and  other  solvents . 6°6 

Urease  in  buffer  sols,  (ref) . 850 

Ureides  in  h20  and  in  oil . 432 

Ureide  of  Glucose  in  alcohol  s. .  564 

Urethan  (Et  hyl  carbamate)  in  H^C'. .  .  20  2 

in  aq.  sols . .^^^....203 

in  org.  solvent  . . 2  03 

f.pt.data .  203-4 

derivatives  in  H20 . 203 

Di  st .  resul  t  . . 203 

butyl  in  H20 .  566 

ethyl  in  H?0 . . . 3 1 1 

phenyl  f.pt.data . 639 

Uric  ac  id  in  h20 .  282 

in  aq. acids . 283 

i  n  buffer  sol  s .  284-5 

i  n  aq.  sal  t  sol  s . 265 

in  EtOH  and  other  solvents . 286 

Urson  in  EtOH  and  ether . 826 

Valerates  See  Ethyl, Iso  ethyl  etc. 

Valeramides  Dist.  results . 309 

Valeric  acid  (Propyl  acetic  acid)  in 

h2° . 301 

+  CC1U  +  h20 . 3 

+  hexane  +  nitrobenzene . 458 

Dist.  resul  t  s . 301-2 

f.  pt.data . . 

Valeron  itr  i  le  f.pt.data . . 

Valine  in  h20  anj  EtOH . 310-11 

Dist.  results . . 

Vanillin  in  H20....-# . . 

in  aq. glycerol . . 

in 

in  several  sol vents(ref ) . . 

Dist*  results* • •••  ## •••• *589 

f  .pt.data . . . . . . .  #  *590 

Veratrine  in  h2o  and  other  solvent s. ... 827 

Veratrol e  f.pt.data . . 

Veronal  in  h2o  etc . ’  ]  *  6 16 

in  aq.  sol  . . . 

f.pt.data . .  *  i  6 1 7 

Phenyl  f.pt.data . 760 

Vesuvin  in  h2o  and  pyridine . . 
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Vinyl  chloride(chloro  ethylene)  in 

several  solvents . 84 

di  methyl  sulfine  perchlorate  in  ^0213 
phenyl  carbinol  nitro  benzoate 

1 .  pt.data . 761 

tri  chloride  in  h20 . 84 

t .  pt .  data . 84 

Volatife  oils  in  aq.EtOH . 832 

Voluntal(tri  chlor  ethyl  carbamate) 

f .  pt .  dat  a . 165 

phenyl  f. pt.data . . . 630 

Nater  in  amyl  ale . 313 

i  n  benzene. . . 368 

in  butyl  acetate . 437 

in  CC 1 4 . 2 

in  CHCl3 . . . 13 

in  C$2 . 10 

Water  in  cyclohexane . 54.432 

in  dimethyl  pyridine . 553 

in  diphenyl  amine . .....702 

in  epichlor  hydrine....* . 169 

in  ethyl  acetate .  244-5 

in  ethyl  ether . 272 

in  iso  amyl  ale . . . 31“ 


in  isomeric  hexanols... 
in  methyl  amyl  ketone., 
in  methyl  alcohol...... 

in  methyl  piperidine... 
in  methyl  propyl  ketone 


in  nitro  methane . ....36 

in  nitro  toluene . 537 

in  paraldehyde . ““1 


in  thymol . 673 

in  toluene . .  543 

in  tolui  dine. . . 555 

in  tri  methyl  pentanol . 622 

in  xylene . 607 

Waxes  in  various  solvents . . . .833 

Xanthal  ine  picrate  in  h20 .  829 

in  org.  solvents . 829 

Xanthenone  in  CCl 4  and  CHCl^ . 719 

f .  pt .  dat  a . . . 7 19 

Xanthogen  succinimide  in  h20 . 561 

Xanthone  in  CCly  and  c hc  1  ^ . .....719 

f.  pt.data . 719 

Xylene  in  h20  and  EtOH . 607 

+  acetone  +  glycol . 157 

+  EtOH  +  H20 . 145 

+  EtOH  +  glycol . 154 

in  HCOOH . 25 

f. pt.data . 607,614 

di  nitro  f.  pt.data . 599 

melta  nitroso  f.ptidata . 599 

tri  nitro  in  several  solvents . ..578 

f .  pt.data . 578 

Xylenol  in  aq.sols . 607 

f .  pt  .dat  a . 608 

Xyl  idenes  in  H20 . 615 

0  i  st .  resul  t  . . 615 

f .  pt.data . 615 

(n itro)  benzene  sulfonate  in  h20 .  707 

Xilitol  dibenzalic  in  org.  solvents. ...465 

Xyloquinone  in  EtOH  and  quinoline . 585 

Yohimbine  in  h20  and  EtOH . 816 

Zein  in  aq.EtOH . 839 


926 


/ 

f  / 


c  "  T  X.  I.^IBRARY,  MYSORE. 


CFTRI-MYSORE 

1 

II 

II 

III 

Sole. biiities  of 


1  ivo  •  4  96 

€b3l  rw-o-2 


% 


■  *, 


